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Preface

Women’s health issues constitute a multifaceted global challenge, encompassing a 
wide range of complex problems that impact millions of women around the world. 
This edited volume, Women’s Health Problems – A Global Perspective, presents a 
comprehensive overview of the various health issues and societal challenges women 
face across different cultural, religious, and economic contexts.

Our expert contributors, from diverse fields, offer in-depth analyses and evidence-
based insights into topics including reproductive health and sexual health matters, 
menstruation, health service utilization, violence against women, and inequalities 
experienced by women. By examining these topics from a global perspective, this 
book underscores both the shared and distinct challenges women face in various 
regions. We aim for this collection to not only inform and educate but also to inspire 
further research and policy initiatives to enhance women’s health worldwide. This 
work is dedicated to all women, whose health and well-being are essential to the 
progress of our global society.

The health of a woman throughout her life, from childhood to menopause, is a key 
focus of this volume. The holistic approach postulates that the function of the female 
reproductive system is critically dependent on general health. Ultrasound is of great 
significance in the medical visualization and diagnosis of diseases in women. Social 
and psychological adaptation depends on hormonal regulation. Premenstrual disor-
ders can disrupt the daily activities of adult women. Testosterone is responsible for 
some adverse effects in women with polycystic ovarian syndrome or adrenal gland 
hyperplasia.  Transgender individuals are the target population for prolonged tes-
tosterone administration. However, androgens play a beneficial role in sexual desire. 
Marriage is a considerable step towards childbirth. Multinational marriage is not 
only an ethical dilemma but also an instrument for improving genetic disturbances. 
Pregnancy is a period of maximal adaptive changes in the female reproductive system. 
The system of antenatal screening using biochemical and biophysical markers can 
contribute to the early diagnosis of chromosomal disorders, pre-eclampsia, preterm 
birth, and fetal growth restriction. Pre-eclampsia is one of the major obstetric 
syndromes that plays a crucial role in the programming of fetal and maternal health. 
There is no efficient treatment for pre-eclampsia, thus the emphasis is on prevention. 

Female endocrine regulation is an important part of homeostasis.  Hypoestrogenicity 
is a trigger event for atherogenic vasculopathy. The activity of the ovaries impacts 
metabolic processes, vascular tone, and endothelial function.  Hyperandrogenicity in 
polycystic ovarian disease is a trigger for adiposity, type 2 diabetes, and atheroscle-
rosis. The increased level of testosterone persists even after menopause. Hormonal 
changes during menopause are discussed. Hormone replacement therapy has not 
shown an evident beneficial effect on the cardiovascular system. A possible therapeu-
tic strategy for improved cardiovascular health during the transitional years of life 
is presented. The use of diet, L-arginine, and xylitol could be reasonable options for 

XII
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managing perimenopausal women. An alternative regimen of hormonal replacement 
therapy with herbal soy isoflavone extracts is presented as an efficient and safe option 
for women in their transitional years. 

This book includes a preface by the editors, followed by 12 chapters written by inter-
national experts, arranged in four sections. It is a useful resource for social workers, 
psychologists, general practitioners, endocrinologists, and gynecologists.

Russell Kabir and Ali Davod Parsa
Faculty of Health,

 Medicine and Social Care,
 Anglia Ruskin University,

Chelmsford, UK

Igor V. Lakhno
Kharkiv National Medical University,

Kharkiv, Ukraine
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Chapter 1

HIV and Violence among Female
Sex Workers in India: A Scoping
Review
Russell Kabir, Divya Vinnakota, Leila Dehghani,
Brijesh Sathian, Bijaya Kumar Padhi, Md Rakibul Hasan,
Sheikh Shamim Hasnain, Ilias Mahmud and Ali Davod Parsa

Abstract

Female sex workers (FSW) in India are highly stigmatised and discriminated against
by the society. Additionally, this population faces public health issues, such as HIV,
mental health challenges, and violence at work. Despite interventions being put in
place, female sex workers continue to experience high HIV prevalence and violence. A
scoping review of peer-reviewed articles was conducted by searching PubMed, PubMed
Central, Embase, and CINAHL Plus using keywords. Using inclusion and exclusion
criteria following Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) standards, the identified papers were screened. Twenty-four articles were
selected for this review after critical appraisal. The data extracted from these articles
regarding HIV and violence among female sex workers (FSWs) in India were analysed
using narrative analysis. Most of the research looked at the prevalence of sexual violence
and HIV infections and the factors contributing to these conditions. At the same time,
the rest focused on mood disorders (e.g., depression) among FSWs. Client and intimate
partner violence were common occurrences for FSWs. HIV infection was more preva-
lent among women who were forced into sex slavery than among those who entered sex
work voluntarily. The increased HIV infections associated with sexual violence have
become a crucial issue.

Keywords: India, HIV, female sex workers (FSWs), violence, scoping review, sex
abuse, sex trafficking, child sexual abuse, sex slavery, AIDS (acquired immune
deficiency syndrome)

1. Introduction

Sex work is one of the most longstanding professions [1]. According to a survey,
there are about 10 million sex workers in India and Asia’s largest sex trade hub. India’s
sex-work business value accounts for approximately 8.4 billion dollars. About 30% of
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sex workers are children [1]. Child sexual abuse is referred to the sexual activity that
happens to an under the age of 18 reluctantly or involves pressure, manipulation,
bullying, intimidation, threats, deception, or force. Nearly half a million children are
dragged into the sex trade in India [1].

FSWs are a global reality regardless of whether it is localised in the community or
not [2]. The high incidence of violence against female sex workers (FSWs) around the
world, including sexual violence, makes them more susceptible to negative effects on
their physical and mental health, particularly HIV infection [3].

The route of entry to the FSWs may have been different, with sex work as a chosen
profession or as a result of sexual slavery and being a victim of sex trafficking or child
sex abuse, but the consequences of all forms remain the same as FSW and all share the
same type of mental and physical health risk and impact. According to a survey
conducted by Rao et al. [4], two drivers that have forced Indian women into sex work
were financial needs and broken families.

Gore and Patwardhan [2] argued that for Indian females the primary reasons for
being a FSW are financial hardship and desperation. Broadly speaking these might
include but are not limited to poverty due to widowhood or separation, family debt,
lack of education, limited economic opportunities, lack of family support, lack of legal
or social protection, negative social circumstances in life, vulnerabilities due to
migration, sex trafficking, or even cultural tradition [2].

Although the exact number of female sex workers (FSWs) in India is not known it
is estimated around 3million out of the 1.4 billion population [5, 6]; they are a highly
stigmatised group [7]. Several other laws have caused some degree of restrictions on
female sex work [8].

However, most FSWs personally are not willing to admit being sex workers [9].
Estimates show that about 1% of females in urban areas engage in sex work [9]. Most
of these FSWs are between 15 and 54 years [9] and their mean age is 30years [2].

Gore and Patwardhan [2] reported that on average an individual FSW in India
would meet 7 to 9 clients per day which is higher than average in the USA or Thailand
with 2 and 5.4, respectively. Therefore, this level of contact poses a higher health risk
in particular HIV infection to them [2]. Additionally, this population faces other
public health issues such as mental health issues and violence [10–13]. Notwithstand-
ing interventions being implemented, FSWs continue to experience a surge in the
prevalence of AIDS and the incidence of violence [12].

According to Ministry of Health and Family Welfare [14], more than 23 million of
the Indian population are HIV patients (prevalence rate of 0.21%). Nevertheless, HIV
infection among the general population has shown a decline from 1997 to 2021 [15].

However, the health challenge for the FSWs is overcoming health service access
barriers such as access to HIV/AIDS treatment when needed, legal service, and pro-
tection. Therefore, these factors together make the FSWs highly vulnerable to HIV
transmission [16].

According to the reports, Indian women accounted for 40% of annual new HIV
infections in 2017 (see Figure 1) [17].

Rao et al. [4] found that FSWs’ alcohol use has played as a negative factor in their
ability to negotiate condom use during sex work and has increased their HIV vulner-
ability.

Research has identified that some of the sex buyers would bargain with the FSWs
for paying a higher rate and having intercourse without contraception/protection [4].

FSWs in India live in an environment of risk and violence. For example, in a study
of 200 sex workers, more than 95% of participants had experienced violence [12].

4
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This shows that most FSWs have been victims of some form of violence from men in
the street or from the police [12]. The first weeks into entering sex work tend to be the
most dangerous. The violence comes in various forms, including cutting or stabbing
with knives, acid attacks, sexual harassment, and beating [12, 18]. Some have even
lost their lives to violence [19].

India is ranked third in terms of the HIV burden worldwide [20]. According to the
National AIDS Control Organisation (2012), about 2.1 million people were living with
HIV/AIDs in the country [20]. The epidemic is concentrated among high-risk groups
such as sex workers, especially women [10]. HIV prevalence among female sex
workers differs from one state to another in India. Maharashtra tends to have a high
burden, with a prevalence of 7.4% [12]. While there is a decline in prevalence, it is still
significantly higher among female sex workers compared to the general population.

Nonetheless, there were few reviews on FSWs, while to the best of our
knowledge, there was no review on HIV and violence among FSWs in India.
Therefore, this scoping review aims to explore HIV and violence among female sex
workers in India.

2. Methodology

2.1 Study design

This scoping review has included quantitative, qualitative, and mixed methods of
primary research studies.

2.2 Search strategy

The databases used for the initial review of literature were PubMed, PubMed
Central, Embase, and CINAHL Plus. Cochrane Database of Systematic Reviews was
searched for existing or ongoing systematic reviews. Different systematic reviews

Figure 1.
HIV prevalence (%) among ANC client, FSW, MSM, IDU& other risk groups, India (HSS 2016–2017). Source:
NACO [16].
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were found related to FSWs; however, no review was conducted on HIV and violence
among female sex workers in India.

A wide range of literature searches were conducted on published literature to
identify different types of publications. The literature search was limited to India only
because India is placed third for the global burden of HIV [20] and a publication
period from 2000 to 2021 to confine the research to recent evidence. The text words
and relevant indexing were used in the search strategy to capture the concept of HIV
and violence among female sex workers in India.

2.3 Search tool

See Table 1.
The search terms were employed using Boolean operators (AND / OR), and the

MeSH (Medical Subject Headings) browser was used for indexing articles.
The literature search in the databases used the following keywords:

• HIV/HIV infections/sexually transmitted infections

• Violence/client violence/Intimate Partner Violence (IPV)/sexual risk

• Female sex workers/sex work/sex workers/prostitution/sexual practices/sex
trafficking/street-based female sex workers/FSWs, sex abuse, sex trafficking,
child sexual abuse, sex slavery,

• India

The search was limited to the original research articles, English language articles
and full-text articles.

In addition, reference lists of the included studies were searched to identify rele-
vant studies, known as reference harvesting (Figure 2).

2.4 Study selection

See Table 2.
To avoid duplication bias, duplicate articles were removed before inclusion and

exclusion criteria were implemented.

2.5 Implementation of inclusion and exclusion criteria

Initially, articles were screened for a study design that resulted after applying
limitations. Further, titles and abstracts against inclusion criteria were scanned for the
relevant articles, followed by the screening of complete articles identified in the initial

Population India female sex workers

Exposure Sex work

Outcome HIV and violence

Table 1.
PEO.
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Figure 2.
Preferred reporting items for systematic reviews and meta-analyses (PRISMA) 2009 flow diagram.

Inclusion criteria Exclusion criteria

• All research studies, including female sex
workers in India

• Articles about HIV among female sex workers
• Research involving violence against female sex

workers
• Primary research articles, quantitative studies,

qualitative studies, and articles published in the
English language, including articles published
from 2000 to 2021

• Any investigations that are not involving female
sex workers in India

• Research that is not related to HIV and violence
• Review articles, commentaries, letters to the

editors, and case studies, other than English
language articles are not included

Table 2.
Inclusion and exclusion criteria.
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screening as relevant potential articles. The articles with insufficient information
regarding HIV and violence were excluded. Editorials, letters to the editors, review
articles and commentaries were excluded. After the inclusion and exclusion criteria
implementation, 21 Papers were chosen for the critical appraisal stage.

2.6 Data abstraction

Microsoft Excel was used to extract the data. The data extracted included the
references of the article; research aim; the study setting, e.g., area, country; sample
size; the study design, the key findings or the results related to HIV and Violence
among female sex workers; the limitations of the study.

2.7 Analysis

As this scoping review includes data from both qualitative and quantitative stud-
ies, meta-analysis was not possible. The data taken from the included papers were
organised and analysed using Microsoft Excel. After that, a textual narrative synthesis
was performed.

2.8 Critical appraisal

The 21 studies were subjected to a critical assessment to determine their methodo-
logical strengths and shortcomings, the study’s validity, the results’ reliability, and the
presence of biases. It was also done to see if the studies were designed, conducted, and
published in a trustworthy manner, and if they provided a meaningful answer to the
scoping review question. The studies were evaluated using a variety of appraisal
methodologies, with the Critical Appraisal Skills Programme (CASP) being used to
grade the qualitative research’s quality. The AXIS critical appraisal instrument was,
designed expressly, used to appraise cross-sectional studies.

2.9 Ethical consideration

No ethical approval is sought for this research as this scoping review retrieves and
synthesises the data from already published articles.

3. Results

3.1 The outcome of the critical appraisal

The critical appraisal resulted in 21 studies that were included in the review.
See Table 3.
See Table 4.

3.2 Characteristics of the included studies

Table 5 presents the results of extracted summary information from the included
studies. Characteristics of the included studies will be explored then.
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4. Characteristics of the included studies

Based on the inclusion criteria, overall, 21 articles were considered for this study.
All the research was carried out between 2000 and 2021. The most often used scales
for identifying sexual violence HIV infections were the Integrated Behavioural and
Biological Assessments (IBBAs) and Polling Booth Surveys (PBS). Most research
looked at the prevalence of sexual violence and HIV infections and the factors con-
tributing to these conditions. At the same time, the rest focused on depression and
mood disorders among sex workers. Around 11 papers emphasised both sexual vio-
lence and sexually transmitted infections, approximately seven papers depicted HIV
infections solely among FSWs, and few papers prioritised depressive mood and emo-
tional instability of the female sex workers. The characteristics of the included studies
are presented in Table 5.

4.1 Design of Studies

The selected 21 papers comprised cross-sectional studies, descriptive studies, and
some qualitative studies. The studies were undertaken by questionnaire, online sur-
vey, convenience sampling and in-person interviews to get consistent data.

4.2 Female sex workers and HIV infections

Client and intimate partner violence (CIPV) was an everyday occurrence for
female sex workers. In the setting of alcohol use, harassment and forced group sex
created intense obstacles to condom use negotiation. Furthermore, women’s inability
to negotiate condom use with intimate relationships was dictated by established gen-
der conventions. However, there was evidence of women’s positive views of their
contributions to family well-being through sex work and the adoption of successful
survival mechanisms in the face of risk. Sexual assault, physical violence, accepting
more money for unprotected sex, and a recent sexually transmitted infections (STIs),
including HIV infection symptoms were all more common among FSWs who reported
household instability.

Domestic violence (DV) and unprotected sex with customers contributed to
reported HIV infections, however, domestic instability remained strongly related to
STIs (e.g., AIDS) even when both violence and unprotected sex with clients were
considered. The studies show a link between homelessness, victimisation, and the
chance of contracting HIV. In addition to its connection to individual risky sexual
practices, residential volatility appears to be linked to women’s HIV risk. Almost one
out of every four sex workers (24%) had been trafficked into the industry.

Almost half of those surveyed (50.2%) were forced or pressured into sex labour
before they became 18 (41.7%). FSWs who initially were victims of child sexual abuse
had more unprotected transactional intercourse compared to adults (Adjusted Odds
Ratio (AOR) = 2.06); however, being forced or coerced into sex work was associated
with a lower risk of HIV transmission (AOR = 0.45). Participants were on average,
32 years old, 22% were married. They experienced physical (22%) and sexual (21%)
assaults from their customers and spouses. Adjusted logistic regression analysis
models suggested FSWs who had experienced client violence were more common
among those accepting extra money for unprotected sex (AOR = 1.7; 95% CI;1.4 to
2.2), less likely to be consistent in condom use (AOR = 0.6; 95% CI;0.5 to 0.7), and
more likely to report STI symptoms (AOR = 3.5; 95% CI; 2.6 to 4.6) [41].
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Women who reported IPV were more likely to accept more money for unprotected
sex trades (AOR = 2.1; 95% CI;1.2 to 3.7), less likely to use condoms consistently with
clients (AOR = 0.5; 95% CI;0.3 to 0.8), and more likely to report STI symptoms
(AOR = 2.6; 95% CI;1.6 to 4.1). The findings show a significant frequency of work-
related physical and sexual violence, with 50% of FSWs reporting physical violence
[34] and 77% reporting sexual violence.

When compared to women involved in sex work in their home districts, FSWs
undertaking contract labour were at a higher risk of physical and sexual violence
during work. Individual association findings suggest that FSWs who reported travel-
ling outside of their area of residence and FSWs who had been beaten or raped in the
previous year were three times more likely to screen positive for severe depression.
There were no significant variations in HIV awareness or condom usage consistency.

4.3 Female sex workers and sexual violence

Around 54% of FSWs did not inform anybody about their violent experiences,
with state-by-state variances. A further 36% of FSWs told an NGO worker or a peer
about their experience. Non-paying partners were twice as likely to report non-
disclosure as paid partners/strangers (53% vs. 68%, AOR = 1.8, 95%CI; 1.3–2.4).

Physical violence was reported by 18% of the FSWs polled at the time of the study.
FSWs who recruited clients in public locations, engaged in other economic activities
than sex work, possessed funds and reported a high client volume per week had a
much-increased risk of encountering such assault. While engaging in sex with fre-
quent partners and customers, FSWs suffering violence were likewise inconsistent
condom users. The most recent two clients’ overall condom negotiating rate was 38%.
HIV was shown to be substantially linked with sexual violence in multivariate analysis
(odds ratio = 2.3; 95% confidence range 1.2–4.5) [27]. The study found that trafficked
victims [24] were subjected to more violence, including sexual assault, and that sexual
violence was linked to HIV infection.

The average adjusted impact of violence showed an increased probability of any
STI (including AIDS). FSWs with three or more children in their home or current
child health issues were considerably less likely to report safe sex practices (AORs
ranged from 0.5 to 0.6) and more likely to pay more money for sex without a condom
(AORs: 2.5). Women with current child health issues were more likely to have expe-
rienced a STI symptom in the last 6 months (AOR = 1.6; 95%CI:1.1–2.3).

Overall, 372 women (21%) satisfied one or all of the criteria used to define sex
trafficking: 278 (16%) started sex work before the age of 18, and 107 (5%) were forced
into sex work. Thirteen people (0.7%) satisfied both requirements [31]. Women who
were forced into sex work were more likely to be HIV-positive than women who
entered freely (odds ratio = 2.30, 95%CI: 1.08, 4.90).

Anal sex was more common among FSWs aged ≥35 years than those aged less than
25 years (AOR: 2.05, P = 0.05), in those who were previously married compared to
those who are currently married (AOR: 1.88, P = 0.01), in those who had an income
solely from sex work compared with those who had other sources of income (AOR:
1.54, P 0.05), in those who reported heavy alcohol consumption compared to those
who had not (AOR: 2.80, P < 0.01).

About 34.9% of FSWs reported that they had been the victim of recent physical or
sexual violence. Domestic (27.1%), workplace (11.1%), and community (4.2%) per-
petrators were all involved in recent violence, with 6.2% of participants reporting
both domestic and non-domestic (workplace/community) perpetrators. According to
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an adjusted study, workplace/community perpetrators’ experience of violence is more
relevant than household violence in raising HIV/STI risk during sex work (lack of safe
sex practices with clients; client or FSW under the influence of alcohol during last
intercourse). When compared to FSWs who only reported violence by domestic or
workplace/community perpetrators, women who reported recent violence by domes-
tic and workplace/community perpetrators had the highest odds of high titre syphilis
infection, current STI symptoms, and condom breakage at last sex, as well as the
lowest odds of condom use at last sex with regular clients.

5. Discussion

The issue of sex work is multifaceted. On one hand, there is a challenge with some
communities’ moral values and appear to be insupportable, on the other hand, it
appears to be an unavoidable reality of life [2].

In India, female sex workers struggle in a violent atmosphere. FSWs who recruited
clients in public locations, engaged in other economic activities than sex work, pos-
sessed funds and reported a high weekly client volume had a more significant chance
of encountering such assault. While engaging in sex with frequent partners and
customers, FSWs suffer violence and inconsistent condom users. Almost half (41.7%)
of the female sex workers were forced or pressured into sex labour under a malicious
ground called sexual slavery before turning 18 years old [42]. FSWs entering as a child
had more unprotected transactional intercourse in the previous 90 days than those
entering as an adult; nevertheless, being forced or coerced into sex work was associ-
ated with a higher risk of HIV transmission. Women were abused by several partners,
typically because of intoxication or disobedience on the side of the FSW. This
community’s other public health challenges include a high HIV prevalence, mental
health difficulties, and violence [10–12]. Cutting or stabbing with knives, acid
assaults, sexual harassment, and beatings are all examples of violence [12, 18]. Some
have even died because of the violence [19].

According to a WHO report, violence against FSWs is common and admitted by
many [3].

Law on sex work and its law enforcement regularly have failed to safeguard FSWs
and therefore the risk of violence has increased. WHO report on India’s sex work
indicated that sex workers were beaten by police (70%) and arrested (80%) without
acceptable evidence [43].

The violence was fuelled by physical torture, rape, and insistent and forced unsafe
sex, which harms the cognitive behaviour of female sex workers. In addition to its link
to individual hazardous sexual practices, residential instability appears to be linked to
women’s HIV risk. Compared to their peers, mobile FSWs were more likely to report
violence (23% vs. 10%).

FSWs who were a non-paying spouses were more likely to be exposed to HIV
prevention tools [41] and use them than those who did not. According to the findings,
FSWs who were not supported financially by their partners and non-cohabiting part-
ners were more likely to use the HIV prevention programmes.

Even after adjusting for many demographic variables and socio-economic vulnera-
bilities, including experiences of violence, FSWs with more mobility reported inconsis-
tent condom usage in intercourse with clients considerably more frequently than FSWs
with reduced mobility. Partner violence is always vulgar and crucial from the perspec-
tive of more propensity of spreading HIV infections among female sex workers.
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Another important thing is the consumption of alcohol and other recreational
drugs by FSWs to alleviate depressive moods. Domestic, workplace, and community
perpetrators were the sources of violence, with 6.2% of participants reporting recent
abuse from domestic and non-domestic (workplace/community) perpetrators. The
widespread acceptability and continuance of violence, as well as the absence of safe
sex practices in participants’ relationships, were caused by several interconnected,
multi-level causes.

Individual expectations that justified violence and mirrored society’s gender norms
were among them, and they were exacerbated by stigma and economic constraints
associated with sex work. In India, there have been significantly high-rate incidents that
reported to be work-related physical and sexual assault. FSW alcohol usage was linked
to abuse by both the client and primary partner; however, abuse was seen with alcohol
usage by only primary partner, not client. Inconsistent condom users were also violent
while having sex with regular partners and customers. The average adjusted impact of
the violence showed an increase in the probability of any STI including HIV infection.
Violence compromises Sexual and Reproductive Health (SRH), with mounting chances
of incidents like unplanned pregnancies, STI and in particular AIDS [43].

FSW in India hesitated to indicate if they had Unprotected Receptive Anal Inter-
course (URAI) with a client in the previous 30 days as in Face-to-Face Interviews
(FTFIs) compared with the anonymous Polling Booth Survey (PBS) that was 18.8% vs.
36.2% [44, 45]. FSWs who had anal intercourse were more likely than those who solely
used vaginal sex to have HIV infection sexually transmitted infection (STI) symptoms.
Baggaley et al. [46] has reported that the HIV transmission risk from Unprotected
Receptive Anal Intercourse (URAI) is up to 18 times higher than from receptive vaginal
intercourse (URVI). This is mainly explained by the fact that rectal mucosa lacks the
protective immune barrier compared with cervico-vaginal secretions and also is more
susceptible to traumatic abrasions that enable transmission [44, 45]. There was no link
found between anal intercourse and the usage of safe sex practices.

While engaging in sex with frequent partners and customers, FSWs suffering vio-
lence were likewise inconsistent in adhering to safe sex practices The average adjusted
effect of violence [47] showed a considerable increase in the probability of any STI (11%)
and multiple STIs (8%), as well as a decrease in seeking treatment (10%). The extremity
of partner violence and the helpless attitudes of women seemed to extend their harass-
ment at work. There are different prospective studies in South India depicting a bit of
diminution in HIV incidence in the last 5 years which could be possible by intensifying
condoms among men. Moreover, client violence in sex work and constant harassment by
an intimate partner have accelerated the suffering of female workers.

A “harm reduction approach” to complex problems like sex work would not deny
that reality, but in contrast, aims to ensure safer and more equitable circumstances for
sex workers. FSWs experience very complex, but potential risks including infection with
HIV, violence, stigma, personal debt, criminalisation, trafficking, etc. Nevertheless, con-
sidering comprehensive governmental agencies strategies such as education, empower-
ment, prevention, care, occupational health and safety, and decriminalisation, have been
proven to be highly effective and supportive for FSWs [2, 48]. But despite these initia-
tives, problems still exist, such as inequalities in access to treatment and support services
and gaps in the healthcare system, especially for marginalised communities.

Generally speaking, as a population health preventive measure if the HIV infection
epidemic in India needs to be managed, as one of the main sources of transmission,
FSWs should be included in planning for the HIV prevention interventions/
programmes [49].
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5.1 Recognition of legal

On 19 May 2022, the Supreme Court of India announced sex work as a profession,
like any other professionals, and sex workers are subject to dignity and constitutional
rights, protective arrangements [50].

The recognition of sex work as a profession by the Supreme Court of India may have
a potential positive impact as a kind of protection against the FSWs vulnerability, e.g.,
physical violence and some kind of social support. FSW must be regulated given that it
has been recognised as a profession, and the safety of sex workers should be the primary
consideration. This will lead to less harm being done to sex workers and a stronger
system for protecting them from abuse and exploitation. Therefore, sex workers
including FSWs are less exposed to sexually transmitted diseases like HIV and AIDS,
and more likely to be protected from police violence, low pay, and harassment [1].

Nonetheless, the stigmatisation practised by the Indian diverse community for
faith and cultural norms remains as barrier to the new legal arrangement being
implemented fully. Additionally, to some extent, HIV and other infectious disease risk
reduction remain heavily dependent on the behavioural patterns of both FSWs and
their clients that would need more compliance to the health protection informed by
health education and promotion under this category. Legislative actions and regula-
tions have been attempted to address these challenges in recent years. For instance,
discrimination in the workplace and hospital settings is prohibited under legislation in
India that safeguards the rights of individuals living with HIV/AIDS. These regula-
tions seek to advance equality and guarantee AIDS/HIV patients’ access to necessary
care. National policy makers should realise that reduction in violence was proven to be
another effective factor in HIV transmission and needs to be part of the joint policies
for both public health interventions and social protection initiatives.

Legalisation of sex work in India offers a path to decriminalising the sex work and
status as a profession that may ensure a better quality of life and socio-economic living
status for the sex workers [50]. Following professional recognition, there is clearly an
indication for authorities to establish a mandated health screening programme
(especially AIDS) for the FSWs as part of the strict industry regulations [1].

6. Strengths and limitations

To the best of authors knowledge, this study is the first scoping review on HIV and
violence among female sex workers in India. To reduce bias, the critical appraisal was
conducted twice, with a one-week gap between the first and second appraisals, and
the two assessments for each study were then compared. Only peer-reviewed articles
were included in the study, both a strength and a weakness. Only papers published in
English are included in the review, which adds bias due to location and language.
Furthermore, omitting articles that are not available in full text may result in the
omission of current articles.

7. Conclusion

In India, female sex workers are a severely stigmatised community. The increased
HIV infections associated with sexual harassment has become a crucial issue. Findings
suggest that women’s entry into sex work are primarily due to financial hardship. Even
though female sex workers are acquainted with the violent and risky behaviour of their
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partner, they cannot negotiate with free consent due to their vulnerability (e.g., physi-
cal and financial). The prevalence of violence and its link to reproductive health and
HIV risk demonstrates that abuse, in general, is a key driver of reproductive health
hazards, and sexual harassment is strongly linked to HIV risk among people who have
been victims of violence. FSWs unsafe sex practices, negligence about using condoms,
job insecurity, and economic crisis all play crucial roles in enhancing sexual violence and
HIV infections among female sex workers. Domestic violence is associated with physical
injuries, homicide, suicide, emotional distress as well as spreading of sexually transmit-
ted diseases among female sex workers. The violence rate should be highlighted along
with the HIV intervention program. The importance of addressing violence as a signif-
icant part of the HIV reduction programme should be clarified to the policy makers.
Appropriate measures can reduce the vulnerability of female sex workers, ensure their
fundamental rights, and provide a violence-free healthy work environment.
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Abstract

This chapter examines child citizenship in transnational marriages involving
Malaysian women and foreign spouses. The discussion is based on the critical reviews
of the Malaysian laws in regard to transnational marriages and its adherence to the
Convention on the Elimination of All Forms Discrimination against Women
(CEDAW). In Malaysia, most marriages are endogamous (within the same ethnic
group), but mixed marriages between diverse backgrounds are on the rise. The federal
constitution shows differing citizenship provisions for children of transnational mar-
riages based on the gender of the Malaysian spouse, indicating potential gender
inequality in the legislation. Therefore, this chapter discusses the importance of
addressing transnational marriage issues in line with the ratified CEDAW, which
Malaysia adopted in August 1995. The review focuses on Malaysian mothers with non-
Malaysian citizen children and identifies five themes from the data: divorce-related
emotional distress, lack of awareness of child citizenship status, unresponsiveness
from authorities, prioritizing child welfare, and uncertainty about the future. Gender
inequality in legislative provisions impacting mothers and children with different
nationalities is highlighted. The review urges the government to take decisive action
to comply with the convention and ensure justice for affected mothers and their
children.

Keywords: transnational family, mixed marriage, gender inequality, CEDAW,
Malaysia
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1. Introduction

In this review, we discuss the issue of transnational marriage in the context of
determination of child citizenship as a result of the marriage of a Malaysian woman
with a foreign spouse. The discussion is based on the critical reviews of the Malaysian
laws in regard to transnational marriage and its adherence to the Convention on the
Elimination of All Forms Discrimination against Women (CEDAW) as well as the
narrative analysis of topical stories from the affected mothers. It is important to
discuss the topic as it affects the future of the discriminated children.

The definition of transnational marriage can be defined as a nuclear family; be it a
spouse, father, mother, or child; sometimes also includes grandparents who have
different nationalities [1]. Studies show that transnational family members always
ensure mutual well-being and unity despite being geographically separated [2]. One of
the earliest transnational marriage took place in 1511 involving Spaniards: Gonzalo
Guerrero and the daughter of King Mayan. According to Jones [3], the story begins
when Gonzalo Guerrero was on a journey from Panama to Santo Domingo when his
ship was broken. As a result, he and his friends have been stranded in Mexico. They
were then captured by the Mayans and made as slaves. For their safety, Gonzalo
Guerrero had to learn the Mayan language and taught the Mayan how to fight. He was
later accepted by the Mayan people and considered a god. He also later married the
daughter of the King Mayan, Zazil HA. They were blessed with three children from
this transnational marriage. According to Jones [3], the marriage between Gonzalo
Guerrero and King Mayan’s daughter was probably the first transnational marriage in
the Latin American regions.

While the earliest transnational marriage in Asia took place in India in 1800. The
transnational marriage took place among British diplomats; Colonel James Achilles
Kirkpatrick with the princess of the King Mogul; Khair un-Nissa [4]. Although Colo-
nel James Achilles Kirkpatrick was then a British Ambassador in Hyderabad, this
marriage led to his dismissal. In Malaysia, a transnational marriage took place
when the Ming Dynasty sent Admirals Zheng He and Princess Hang Li Po with 500
escorts to Malacca. Princess Hang Li Po later wed Sultan Mansor Shah and bore a child
who was given the title Paduka [5]. The escorts who accompanied Princess Hang Li Po
lived in Bukit Cina and married locals, resulting in the birth of descendants who came
to be known as Baba and Nyonya. This information shows that transnational marriage
is not something new in societies from ancient times and received various reactions.

In 1958, a mixed marriage in modern history; the couple Richard and Mildred
Loving were arrested by police at their home for being found guilty of interracial
marriage. They were later sentenced to several days in prison. At that time, 24 states
in the United States banned interracial marriage until the law was repealed in 1967 [6].
Marriages in most communities are usually “endogamous,” which is that marriage
takes place between members of the same ethnic group. Hence, when there is mixed
marriage, interracial marriage, or transnational marriage, all is seen as a diversion
from the norm of marriage.

Most countries are not rigid in regard to transnational marriage such as marriages
between Russian-Turkish [7] and Swedes and binational partners [8]. According to
Jones and Shen [9], the statistics of international marriages in East and Southeast Asia
in 2005 are about 0.1 to 32%. The lowest statistic was in China and the highest was in
Taiwan. In Singapore, the statistic was about 17%. The Prime Minister of Singapore,
Lee Hsien Loong gave a favorable comment on the trend saying that it was natural as
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more Singaporeans now live and work abroad and many foreigners live and work in
Singapore [9].

However, there are about 27 countries in the world that limit automatic citizenship
transfer from women to their children. Most of these countries are in Middle East and
North Africa such as Saudi, Jordan, Burundi, Liberia, and Togo. Malaysia is among
four countries (other than Brunei, Iran, and Nepal) in Asia that limit mother’s equal
rights as father’s in regards to conferring their nationality to their children [10].

Many other countries such as Indonesia and Singapore are providing equal rights
for their citizens to confer their nationality to their children either from men or
women. For example, according to Indonesian Law No. 12 of 2006, it is noted that a
child born from a legal marriage from an Indonesian citizen father or mother with
foreign citizen spouse is considered an Indonesian citizen [11]. Similarly in Japan,
according to Article 2, Law No.147 of 2004 and Law No.88 of 2008, a child will be a
Japanese national when, at the time of its birth, the father or the mother is a Japanese
national [12, 13].

Studies found that transnational families typically have language barriers, differ-
ences in traditions, different parenting approaches, and legal constraints [14, 15] as
well as financial constraints [16]. This critical review paper is an attempt to shed light
on the transnational marriage of Malaysian women and foreign men from the per-
spective of Malaysian law enforcement and the Convention on the Elimination of All
Forms of Discrimination Against Women (CEDAW).

According to Tedong et al. [17] foreign spouses who are married to Malaysians
face social marginalization in Malaysia due to discriminatory policies that enforce them
to rely on their Malaysian partners either for obtaining a visa or job opportunities.

It is also possible for the transnational family having issues with conferring
child citizenship that will affect education, health services, and future of their
children such as in Malaysia. This situation can happen such as a child from a
transnational marriage who does not have Malaysian citizenship might have
difficulty to be registered in a government school. A student visa or long-term social
visit pass is required for the child, which needs to be renewed annually or after a
specific period set by the Immigration Department of Malaysia. In some cases, the
widow or widower of a Malaysian citizen may be required to return to their home
country if their long-term social visit pass is not renewed due to reasons such as the
absence of a Malaysian citizen child, or the lack of an eligible sponsor who must be a
Malaysian citizen [18]. Failing to address this issue could result in the loss of talent and
human capital, as well as jeopardizing one's life. Therefore, this review paper aims to
advocate for the idea that there is a gender bias in the Malaysian Federal Constitution
[19, 20] that impacts the transnational marriages of Malaysian women with foreign
spouses. This chapter also aims to examine and address the circumstances surround-
ing Malaysian women who are having children with foreign nationality due to being
born outside of Malaysia.

2. Transnational marriages in Malaysia

In Malaysia, it is estimated that in 2005, 14.3% (8733) of transnational marriages
for non-Muslim couples were registered [21]. The number of transnational marriages
keeps increasing by more than threefold. According to the Registration Department of
Malaysia, there were about 29,698 transnational marriages among non-Muslim
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couples registered from 2018 until November 2022 [22]. The same statistic also noted
that about 20,273 registered marriages are between Malaysian men and foreign
women. Whilst about 9425 marriages are between Malaysian women with foreign
men. The Kedah Islamic Religious Affairs Department (JHEIK) data estimates that, in
2018, there was a 12.3% increase in transnational marriages compared to 2017 [23].
Statistic from the Malaysian Immigration Department (2016 in Todeng et al. [17]
reported that the numbers of transnational marriages were 55,88 in 2012 and increased
to 118,581 marriages in 2015. In addition, transnational marriage statistics can be
viewed based on proxies such as the increasing number of members or followers of a
Facebook account. For example, the Foreign Spouses Support Group Facebook page,
which has around 16,000 people, even though it just started in 2019. The same trend
can be seen on Facebook page; Love is Not Tourism Malaysia, Malaysian Mixed
Marriages, which has members of around 11,000 (started in 2020 or 2021) and 1600
members, respectively. While, the Facebook page Family Frontier Malaysia has
approximately 2800 members and followers. Based on these observations, the
number of transnational marriages is increasing, and many people are planning for
international marriages.

3. Convention on the elimination of all forms of discrimination against
women (CEDAW) and Malaysia Federal Constitution Laws in regards
of transnational marriages

Malaysia has ratified the Convention on the Elimination of All Forms of Discrim-
ination Against Women (CEDAW) since 1995. As a state party that has ratified the
convention, Malaysia is expected to adhere to and respect the articles within the
convention. The convention consists of 30 articles, including equality, stereotypes and
prejudices, smuggling and prostitution, politics, education, employment, and the
economy (UN [24]). However, the discussion in this chapter focuses only on Articles
2, 9, 15, and 16 as shown in Table 1:

3.1 Article 2: Government responsibility

Based on Article 2, the Convention on the Elimination of All Forms of Discrimina-
tion Against Women (CEDAW) states that after ratifying, the government is respon-
sible for the immediate implementation of the content of the convention. This is to
demonstrate the commitment of the ratified convention. In addition, it is a legislative
bond between the government and the convention. The government is then responsi-
ble for reporting every four years to the convention. The responsibilities of the gov-
ernment in implementing the convention are as follows:

Article 2
Government responsibilities

Article 9
Citizenship

Article 15
Equality in law
Women have the same right to contact, selection of property and residence

Article 16
Marriage and family life

Table 1.
Articles 2, 9, 15, and 16 CEDAW.
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3.2 Respect

The government is responsible for enacting laws that do not discriminate against
women as well as implementing practices that do not discriminate against women. In
addition, the government needs to be sensitive to laws that discriminate against
women and repeal the law.

3.3 Protect

In order to protect women’s rights, the government should look into complaints
and provide mechanisms for dealing with such complaints. For the purpose of pro-
tection, the government should establish regulation for institutions and individual.
These regulations should aim to prevent any form of discrimination against women
and prohibit discriminatory practices.

3.4 Promote

The government should also promote public awareness of women’s rights. This is
to ensure that the community is aware of gender equality and gender discrimination.

3.5 Fulfilling

The government must strive to develop women’s capacity to prevent gender dis-
crimination. Thus, the government is also able to ensure that the legal and reality of
gender equality can be achieved.

3.6 Article 9: determination of child citizenship

Article 9 in CEDAW states that:

1.“States Parties shall grant women equal rights with men to acquire, change or
retain their nationality. They shall ensure in particular that neither marriage to
an alien nor change of nationality by the husband during marriage shall
automatically change the nationality of the wife, render her stateless or force
upon her the nationality of the husband.

2.States Parties shall grant women equal rights with men with respect to the
nationality of their children.”

For many transnational marriage couples, the determination of child citizenship
is among the main issues. Table 2 is the translation of Summary Information on
Determining Citizenship by Operation of Law [Ringkasan Kaedah Penentuan
Kewarganegaraan Secara Kuat Kuasa Undang-undang] released on the official
Facebook account of the Malaysia National Registration Department on January 17,
2019 [25].

The Malaysian Embassy in Santiago also published the same table on their official
website on January 25, 2021 [26], which may serve as a reference for transnational
marriage couples residing abroad. Although, the statement “This table does not apply
to specific cases” is included with the table, it was without further explanation of what
those specific cases may entail. The table suggests that all children born from a legal
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marriage between Malaysian citizens and a foreign national, regardless of the gender
of the Malaysian citizen, will acquire Malaysian citizenship status. The National Reg-
istration Department has issued a schedule stating that children born from a legal
marriage between Malaysian citizens and a foreign national, whether male or female,
will obtain Malaysian citizenship status. However, an issue arises when Malaysian
women marry foreigners and give birth abroad.

According to the Malaysia Federal Constitution:
Article 14 (1)(b)(1) – (b) and (c) [19] stated as follows:

(b) every person born outside the Malaysia whose father at the time of birth is a
citizen and whether born in the Federation or at the time of such birth is in
federal service or service a State; and

(c) every person born outside the Federation whose father at the time of birth is a
citizen and within 1 year after the birth occurs or within such further period as
may be authorized by the Federal Government, the birth is registered in a
Federal consulate.

Clearly Article 14 (1)(b)(1) – (b) and (c) specifically only refer to the term
“father.” Due to that, a child born overseas from the transnational marriages of
Malaysian women with foreign spouses is unable to acquire Malaysian citizenship by
operation of law. On the other hand, a child born overseas from the transnational
marriages of Malaysian men with foreign spouses have the privilege to register their
children in any Malaysian embassy or consulate in order to obtain Malaysian citizen-
ship status. In many cases, in order to ensure that a child obtains Malaysian citizenship
status, Malaysian women are forced to travel long distances either by land or air while
they are pregnant to return to Malaysia to give birth. Surely, this situation will
endanger the safety of the women and the baby. There are also Malaysian women who
are unable to return to Malaysia to give birth on the advice of medical officers due to
the high risk to their health as well as to the babies. Although, despite having

Citizenship status Marital status Citizenship of the child

Father Mother

Citizen Citizen ✓/⨯ Citizen

Non-citizen Non-citizen ✓/⨯ Non-citizen

Non-citizen Citizen ✓/⨯ Citizen

Citizen Non-citizen ⨯ Non-citizen

Citizen Non-citizen ✓ Citizen

Permanent resident Permanent resident ✓/⨯ Citizen

Non-citizen Permanent resident ✓/⨯ Citizen

Permanent resident Non-citizen ⨯ Non-citizen

Permanent resident Non-citizen ✓ Citizen

Adapted from summary information on determining citizenship by operation of law [25].

Table 2.
Child citizenship determination by operation of law.
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supporting medical documents, a child born overseas from Malaysian mothers is still
unable to obtain Malaysian citizen status.

Under the provision of Article 15(1) of the Malaysia Federal Constitution [19], it is
stated that a child overseas-born could apply for citizenship. However, the percentage
of citizenship approval is very small. According to Singh [27], the citizenship applica-
tions from 2018 to October 2021 recorded 2352 applications. Yet, the number
approved is only about 21 applications, which is less than 0.89%. In addition, the
Malaysian mother of a child born overseas also could not submit an application for
resident pass or permanent resident. This is because those applications can only be
submitted after the citizenship application is rejected. But the decision on the appli-
cation for citizenship often waits for years for an approval with the possibility of
rejection without explanation [28]. There are also applications that have no result until
the child is over 18 years old and is not eligible to apply for citizenship due to having
surpassed the age limit. This gender discrimination might lead to the increasing
number of statelessness in Malaysia [28].

In April 2010, the Minister of Home Affairs announced that Malaysian women
married to foreigners have the opportunity to apply for citizenship for their children
born overseas. This can be done by submitting their applications at Malaysian embas-
sies or high commissions located in the respective foreign country [29]. However, in
2020, a group of six Malaysian mothers through an NGO, Family Frontier Malaysia,
made an application to the court and was decided in September 2021. On September
23, 2021, the High Court sided with Family Frontier Malaysia to allow citizenship
status to be granted to children born overseas by Malaysian women. Sadly, two days
later, on September 25, 2021, the Malaysia Government submitted an application to
suspend the decision on citizenship rights and take the case to the Court of Appeal. On
November 15, 2021, the High Court rejected the application to suspend the decision on
citizenship rights (further details in Suriani Kempe and six others and Government of
Malaysia in [28]). The case still keeps going until now.

It is also worth noting that children with non-Malaysian citizenship will be dis-
criminated against in terms of getting education in government schools, have to pay
high medical fees, have no Malaysian passport, as well as no welfare aid from the
Welfare Department, and not eligible for a funding for educational purpose such as
from National Higher Education Fund Corporation [Perbadanan Tabung Pendidikan
Tinggi Nasional, abbreviated PTPTN] [30] or zakat (Islamic funding for Muslims)
[31]. A summary of this citizenship discrimination against children as a result of the
marriage of Malaysian women with foreigners can be described in Figure 1.

3.7 Article 15 equality in law

Article 15 is on the basis that women have the same legal rights on signing con-
tracts, property selection, and choosing a place to live. However, due to the con-
straints set out in Article 14 (in Federal Constitution), it has denied the women’s right
to choose their place of residence. This is because Article 14 (Federal Constitution) has
made it clear that the children of Malaysian women who are married to foreigners
must be born in Malaysia in order to obtain citizenship. This has denied women’s right
to be in their chosen place of residence and environment during childbirth.

As a result, Malaysian women who marry foreigners and live abroad are forced
to go through long-distance journeys either by land or air and possibly endanger
themselves and their pregnancies just for giving birth in Malaysia. This situation can
be life-threatening not only to the baby but also to Malaysian women.
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Due to the restriction in Article 14 (Malaysia Federal Constitution), it also resulted
Malaysian women being forced to stay away from their families during the confine-
ment period after giving birth; at least two (2) or three (3) months; due to financial
constraints if they plan to bring all their family members back to Malaysia. Not only
the journeys are harmful to themselves and their pregnancies but they also might need
to go through the confinement period on their own if there is no immediate family
who wants to help them. This discrimination makes the life of Malaysian women and
their families, especially the children, seem worthless and become second-class
citizens based on Article 14 (Malaysia Federal Constitution).

3.8 Article 16: marriage and family life

The Articles 19 (1) and (3) of Malaysia Federal Constitution of states as follows:

i. he has been resident in the Federation for a period of not less than 10 years in
12 years

a. that he is of good character; and

b. that he has an adequate knowledge of the Malay language.

The Article 15 of Malaysia Federal Constitution states as follows:
Citizenship through registration (wife and child of citizens)

a. that she has been resident in the Federation for a period of 2 years prior to the
date of the application and intends to do so on a permanent basis; And

b. that she is of good character.

Figure 1.
Summary discrimination on children overseas-born with no-Malaysian citizenship status as a result of the
marriage of Malaysian women with foreigners.
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Article 19 of Federal Constitution pertains to transnational marriages involving
Malaysian women and foreigners, specifically in terms of citizenship status and the
naturalization process [20]. According to Article 15 of the Malaysian Constitution,
foreign spouses of Malaysian women are required to undergo a naturalization period
that is five times longer than those of foreign spouses of Malaysian men. Additionally,
male spouses of Malaysian women are subject to have knowledge of Malay language,
which is not applicable to female spouses of Malaysian citizens (Figure 2).

3.9 Long-term social visit pass

Normally, the spouse of a Malaysian citizen would apply for a long-term social visit
pass in order to continue residing with their spouse in Malaysia [32]. This application
would include the couple’s information, accompanied by a statement stating that “Any
form of employment is strictly prohibited” although transnational couples may apply to
the Immigration Department for permission to work in the event of a job opportunity,
however, the fact is many employers are hesitant to offer employment due to the
presence of this statement. It is due to the misleading statement that makes Malaysian
companies hesitant. A study by Tedong et al. [17] noted that numerous Malaysian
companies are not in favor to employ foreign spouses as they did not have permanent
resident or citizenship status.

Thus, many foreign spouses with qualifications and the ability to work remain
unemployed, resulting in a loss of valuable human resources in the job market. As a
result, many transnational couples rely on a single breadwinner. While this may not
pose a significant challenge for Malaysian men in such marriages, it can be burden-
some for Malaysian women, who are typically expected to assume the role of the
primary provider. This can create a role conflict that may result in divorce. Further-
more, due to this policy, transnational marriages involving Malaysian women are
more likely to fall below the poverty line compared to those involving Malaysian men.
Figure 2 illustrates the discrimination in transnational marriages between a Malaysian
woman and her foreign husband compared to a Malaysian man and his foreign wife.

Figure 2.
The discrimination between transnational marriages between Malaysian woman and foreign husband vs.
Malaysian man and foreign wife.
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4. Method

In order to understand the circumstances surrounding Malaysian women who are
having children with foreign nationality, the researchers have obtained information
related to this matter. The main researcher contacted informants who were part of the
Facebook page “Foreign Spouse Support Group.” After getting to know them, the
main researcher reached out to them through email and WhatsApp group. In the
beginning, there were four informants who agreed to participate in the study and gave
their consent via WhatsApp group. However, one informant who initially agreed to
participate later declined due to an ongoing divorce court case. Subsequently, the
researchers added an additional informant who shared her experience through a
sharing session on a Facebook page. She was later contacted by the main researcher
and gave her consent via Facebook messenger. All the informants, except for Infor-
mant 4, sent their stories via email to the main researcher. The main researcher
verbatim transcribed the sharing session of Informant 4. The letters and the verbatim
were then analyzed using narrative analysis [33].

5. Findings

5.1 Informants’ background

Table 3 provides an illustration of the background of the informants. It has been
observed that the informants have between one to three children. All of them were
born outside Malaysia and aged below 18 years old. Another notable fact is that among
the four informants, only one is married, whereas the remaining three have been
through a divorce. It is interesting to note that all of the individuals who underwent
the divorce process did it outside of Malaysia, except for one who had their divorce
proceedings within the country. Additionally, two of the informants are living in
Malaysia, one is living in Italy and one living in Saudi Arabia.

5.2 Emotional distress caused by divorce

The informants that were going through the divorce process experienced emo-
tional distress. It is most probably because the divorce happened outside Malaysia, and
it makes them feel “lonelier” and without close family members to support them.

P, Informant 1, narrated her divorce situation as below:

Nickname/place
of living

Marital
status

Number of
children

Number of children
with Malaysian

citizenship

Number of children
with foreign
citizenship

Informant 1 P/Malaysia Divorced 2 - 2

Informant 2 L/Italy Divorced 1 - 1

Informant 3 R/Malaysia Divorced 3 1 2

Informant 4 A/Saudi Arabia Married 2 1 1

Table 3.
Informants’ background.
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My basic goal was to start from the bottom like any other woman after divorce. Before
leaving France with my two babies, I had to do it nicely; and amicable. I signed away
proper basic monthly support which can help for monthly living expenses, and school-
ing or their basic needs to be able to have full child custody like they were under French
law. We shared the lawyer but the lawyer seemed to be on his side. I will sign anything
as long as I have my daughters with me in Malaysia. … ..I had been through a divorce,
and it was traumatic back then. My entire five years of my life packed in three (3)
luggage under 30 kg and 70 euro in my wallet. I traveled two flights from Lyon -
Amsterdam - Kuala Lumpur on economy flight with one toddler; 5 years old and one
infant; 3 years old with no help. When I reached Kuala Lumpur International
Airport, I cried buckets.

Marriage is not always guaranteed to be smooth sailing as in my case. Because of
disloyalty, I live as a single mother, raising my girl. It was a stressful and traumatic
experience going through the divorce, even though I got full custody of my child. It is not
easy as a single mother in a foreign country without any support systems. I also know
from the experiences of other mothers that I will have a hard time if I bring her back to
Malaysia. It will be a huge struggle for both options (L, Informant 2).

However, for L, Informant 2, although she has no support after her divorce, she
decided to remain in Italy due to her daughter’s citizenship status. In her opinion,
because her daughter is considered a foreigner in Malaysia then there is no difference
either staying in a foreign country or her homeland. Despite having gone through a
divorce and having no support, she was compelled to face the challenges of raising her
child abroad because of her citizenship status, leaving them with no other choice.

Whilst R, Informant 3, has had a different story. She, her husband, and three
children moved back to live in Malaysia after years in the UK. They decided to move
back to Malaysia because lack of family support while they were staying there. They
hope to be close to her family as all her family members living in Malaysia. However,
her marriage was shattered after 5 years of their moving to Malaysia.

My marriage broke down towards the end of 2020. My husband and I decided to part
ways. We signed the divorce paper in April 2021, with me having full custody of both
our children. Now that I’m a single mother, my elder child’s citizenship is even more
important to me than ever before (R, Informant 3).

5.3 Uninformed about the child citizenship status by Malaysian constitution

The analysis revealed that the informants exhibited a lack of knowledge about the
citizenship status operation by law. Consequently, due to that reason, informants
were full of hope to get the citizenship for their children. One of informants signed
away her rights to get financial support from her ex-husband in order to gain full
custody of her children and brought them to Malaysia. She was unaware that her
children were unable to get Malaysian citizenship by law.

After returning to Malaysia not knowing at all they cannot get citizenship. My basic
goal was to start from the bottom like any other woman after divorce. Before leaving
France with my two babies, I had to do it nicely; and amicable. I signed away proper
basic monthly support which can help for monthly living expenses, and schooling or
their basic needs to be able to have full child custody like they were under French law.
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We shared the lawyer but the lawyer seemed to be on his side. I will sign anything as
long as I have my daughters with me in Malaysia (P, Informant 1).

P, Informant 1, further stated her frustration as follows:

In 2015, at the Department of Registration in Malacca State, I will never forget that
eerie, sad feeling that almost felt like death when they said “Can’t get [citizenship] for
your kids”. I returned to Malaysia not knowing at all they cannot get citizenship. I felt
cornered and an end of the world feeling (P, Informant 1).

Another informant received misleading advice from the Malaysian Embassy in
Italy that she could register her child’s citizenship there and it would take only a year.
However, despite waiting for 7 years, until now her child has still not been granted
Malaysian citizenship.

I delivered my baby in Italy where I was living. The reason I chose to deliver my
baby in Italy was I had a miscarriage during my first pregnancy in 2015 and was
advised by doctors to not travel and take rest. -Prior to my delivery, I checked with
the Malaysian Embassy in Italy and was told that I could register my child’s
citizenship at the embassy. The Embassy told me that the application process will
take about a year. I still keep that email until now. Once assured there would be
no legal complications, I remained in Italy for the remainder of my pregnancy..
(L, Informant 2).

R, Informant 3, illustrated that she faced a difficult battle for her children’s citi-
zenship after getting married in the UK.

I moved to the United Kingdom (UK). I found love and got married to an Irish citizen
in March 2012. Honestly, I was naïve at that time, and did not think much of what
would become one of the greatest, saddest and most tiring battles of my life – my
children’s citizenship and she is becoming a Permanent Residence in Malaysia.
(R, Informant 3).

On the other hand, M, Informant 4, was informed by the officer at the Malaysian
Consulate in Jeddah to give birth in Malaysia.

Alhamdulillah (Praise to Allah), Malaysian Consulate in Jeddah was very nice,
giving advice and help at their level best. I asked their advice. And their advice was
always the same – ‘Madam, please go back to Malaysia’. ‘Madam, if you can. Please go
back to Malaysia’. ‘Madam, please go back to Malaysia’. The same answer, the same
tone and their faces look ashamed. Because they cannot help me for more. Limited.
Because it is not under their capacity. The Constitution stopped them.

However, although she was informed about the laws of Malaysia regarding chil-
dren born overseas, but she had no other option during her second pregnancy where
she gave birth in Saudi Arabia due to time and financial constraints. Her second
daughter was registered as a refugee as her husband.

Meanwhile, my second daughter, Maryam was born in Saudi Arabia due to some
reasons. For that, Maryam is a refugee, having no country, having no passport. She has
no place to go for help if anything happened to her (A, Informant 4).
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5.4 The struggles of raising children with foreign citizenship

All informants expressed their struggles raising children with foreign citizenship.
Most of the informants were worried about the short-term visa or the non-permanent
document that their children need to apply for residing in Malaysia. For instance, L,
Informant 2, was worried about her daughter’s visa if they choose to back to Malaysia.
She described her feeling as below:

Early 2020 when the COVID-19 pandemic brought disaster to Italy, I was of course
affected like everyone else. I got to know that Malaysians were being repatriated free of
charge, but I could not and was scared to take up the offer to return. As I was informed
that my daughter would only be given a short-term visa. And where I am supposed to
go for a visa run (exit the country and return to get a visa) when her visa expired
during the pandemic?

I was desperate to avoid the rampant of Covid-19 situation in Italy, however I was
unsure of my daughter’s visa status upon our return. One government source told me
that my daughter would be able to acquire a one-month visa. However, to be honest, I
felt our legal status in a third country, Italy, is more secure where both my daughter
and I have Permanent Residence permits. Compared to the uncertainty of her visa in
Malaysia; even obtaining a long-term visit visa is a question mark, let alone to apply
for Malaysian citizenship which for now remains a distant dream (L, Informant 2).

P, informant 1, also narrated her struggles with visa renewal after coming back to
Malaysia. It was because her 5- and 3-year-old daughters were unable to get any other
visa other than tourist visa. For that reason, they need to go out of Malaysia every
90 days to make it eligible for visa renewal.

I have been struggling so much since coming back to Malaysia in 2015 after my divorce
from France. After returning I had to go in and out 90 days either in Singapore or
Thailand for two years plus, with my 5 and 3 year old which affected their kinder-
garten and my career. My daughters were under tourist visa as I cannot get any other
visa for them. Immigration did not help or aid my girls with a visa from a Malaysian
mother (P, Informant 1).

A, Informant 4, depicted that there is no word that can describe her feeling when
her daughter with refugee status was not allowed to be in Malaysia for more than
30 days.

Emm..I cannot be in my own country more than 30 days without requested visa. It was
because Maryam is not allowed to be in Malaysia more than 30 days. I feel sad.. No
words can express my feeling. … The first time I felt like I was hit on my head was
when I arrived in Malaysia, the Malaysian Immigration Department stamped on
Maryam’s passport with a validity 30 days. Only 30 days we allowed to stay in my
own country, ‘tempat tumpahnya darah ku’. It was like we staying in Malaysia and
started to count 30, 29, 28… That how it was to me, my kids, Sarah and Maryam. If
they stamped on Maryam’s passport validity only 30 days, it goes the same to me. I
cannot just put it alone to Maryam and say; “Ok. Goodbye Maryam. I am going back
to Malaysia to enjoy my life” (A, Informant 4).
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During her sharing session, she mentioned that “Tempat tumpahnya darahku” is a
line from Malaysian National anthem, which literally means “the place where my
blood will be spilled.” Her expression conveys a sense of betrayal by her own county,
the place where she should rightfully belong and receive protection. However, instead
of receiving support, she feels let down as her country denied her opportunity to
confer citizenship by operation by law to her daughter, simply because she is a woman
who married a foreigner and gave birth to her baby outside the country.

R, Informant 3, voices her disappointment as follows:

My first born? Still unwelcomed in Malaysia. This year my eldest turns 17 years
old, which strips it away from being eligible for a Long-Term Social Visit Pass.
The only way for it to continue staying in Malaysia is through a student visa
(R, Informant 3).

Now that I’m a single mother, my elder child’s citizenship is even more important to me
than ever before. To me, he is my flesh and blood, and he has spent more of his time in
Malaysia than in his birth country. He is learning the culture and language here,
building relationships with his extended family and friends here. He barely has any
memory or association with his birthplace – and yet, he is being seen as a foreigner in
this country. Not a ‘he’, but still an ‘it’.(R, Informant 3).

Some informants also described their difficulties in regard to health and education.

Not only he has limited options when it comes to education, he also must pay double the
cost on medical, insurance or even local attractions, just because the government
refused to recognize the rights of a mother. (R, Informant 3).

Currently, every year I have to pay for my kids’ schooling expenses: the visa renewal is a
huge headache. Every 12 months they require more and more difficult documents. I
need to pay RM1000 for the kids’ student visa and RM1600 for the medical insurance
(AIA). This medical insurance is a must to have otherwise the student visa will not be
approved (P, Informant 1).

Since their children are not Malaysian citizens, they incur higher expenses as
they have to bear the costs of education, health insurance, and visa renewals.
They typically have to pay a higher cost when they go on vacation since their
children are charged based on tourist rates instead of local rates. They are also
not entitled to receive financial assistance meant for children such as Bantuan
Awal Sekolah (Early School Aid) or PTPTN; education loan for higher education. In
addition, they also do not qualify to apply for zakat assistance even if they are
Muslims.

5.5 Absence of a response to their application

All informants were aware of their children’s citizenship status, and they promptly
applied to the appropriate authority to obtain citizenship status under Article 15
(Malaysia Federal Constitution). However, they have not received any response from
the authority despite their efforts to make calls and emails. Their applications are
either pending or unanswered.
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In February 2015, I registered our marriage at High Commission of Malaysia in
London, and submitted my child’s Malaysian citizenship application through the same
place. I was told by the officer that the whole process would take two years. I was right
to make that choice. One year has passed. my husband fell ill, and we had no family
support in London. We decided to move back to Malaysia, where there will be support
to raise our child, and where there will be help to let my husband focus on his recovery.
We have not left the country [Malaysia] since that day. Upon returning home to
Malaysia, I contacted the High Commission of Malaysia in London to inform them that
I had moved, so they could update the contact address of my application. I have lost
count of how many times I called JPN Putrajaya, time and time again, to get a status
update. Each time I called; I would always receive the same, short answer: “Pending”.
When I asked how long it would take, I was told on the phone that it would take up to
6 years, contrary to the 2-year timeframe I was given in London (R, Informant 3).

Now, my daughter is four years old, and I have applied for her citizenship since the
time she was born, but I have yet to receive any response from the government. What
hope is there for my child to get Malaysian citizenship and for me to return to
Malaysia? I always write to JPN and the Embassy to check the status of my citizenship
in the last four years. I really need help!! (L, Informant 2).

According to A, Informant 4, although the staff that she was dealing with at the
Malaysia Consulate in Jeddah were nice and tried to help her, however, they were
unable to do much as it is not in their capacity to make decisions. For her, it was
Malaysia Federal Constitution that limits the staff for further processing her applica-
tion, and yet she has not received answer although she applied since last 3 years.

Throughout my application, I never met any rude or questioning my decision to marry
a foreigner. All of them tried their level best. I have never felt offended because all of
them understand my situation. They also wanted the best for me and my daughter, but
the Constitution stopped them. May Allah rewards their kindness. I had been applying
Maryam’s citizenship since last 3 years. So far, there is no news about my application. I
tried to call from time to time. But I am making calls from overseas. Sometime due to
different time zone, some time Malaysia still on public holiday [so I did not manage to
talk to them] (A, Informant 4).

The lack of communication from the authority has left them in limbo and unable to
proceed to the next stage.

5.6 Uncertainty and apprehension of the future

As mentioned in the previous section, their applications for their children’s citi-
zenship are still pending or unanswered. Consequently, the informants feel uncer-
tainty and apprehension about their future. Most of the informants have this fear that
they will be separated from their children once they turn 18 years old if they are not
granted Malaysian citizenship status.

I am imagining when they are over 17 years old, their school is over, I have to say ‘bye
bye’ to them at KLIA and that is it if I cannot get them Malaysian citizenship. They
will be aliens in France as they cannot even speak one word in French. They are 100%
more Malaysian. I have no problem with the French Embassy or my ex-husband
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because we still need his signature for the passport renewal but my kids get Malaysian
citizenship, then we do not need to worry any more (P, Informant 1).

To me, he is my flesh and blood, and he has spent more of his time in Malaysia than in
his birth country. He is learning the culture and language here, building relationships
with his extended family and friends here. He barely has any memory or association
with his birthplace – and yet, he is being seen as a foreigner in this country. Not a ‘he’,
but still an ‘it’ (R, Informant 3).

The informants are concerned about how their children will cope if they were
compelled to relocate to an unfamiliar country.

Maryam knew that she is not a Malaysian citizen based on different colors on her
passport compared to her sister. The color of Sarah’s passport is red, and her passport is
blue. Mama’s passport is red and Dad’s passport is blue. She keeps asking ‘Why I am
not Malizie?’Malizie is Arabic word for Malaysia. Help me to explain this to a 3 year
old girl. Sometime she said; ‘I will follow Dad, isn’t? and you will take Kakak [her
sister; Sarah]. The day when the High Court was siding on our side, I hugged her and
said, ‘Maryam, you are a Malaysian now’. She was happy and she was dancing. She
said, ‘Can I call Teta (her Palestinian grandmother)? She called her and said, ‘Teta, I
am Malaysian now!’ She keeps repeating, ‘I am Malaysian now. Kakak [her sister,
Sarah], I am the same as you! After three days, the bad news comes when the
government withdraw the decision of the High Court (A, Informant 4).

A, Informant 4, further expressed that if something happened between her and her
husband, they somehow knew that her refugee daughter will go to her husband and
her Malaysian daughter will go to her. For her, it is almost impossible to have both
daughters due to vast adversities because of their citizenship status.

6. Discussion and conclusion

The provisions of the law should be equal without any discrimination or second-
class citizens being denied their rights. It should be in line with Article 8 (1) and (2),
which states the right to equality before the law. Therefore this study urges the
Government of Malaysia and all parties involved to uphold the law so that there is no
discrimination against citizens solely on the grounds of religion, race, place of birth, or
gender in any law.

Therefore, it is time for stakeholders to raise the issue of gender inequality so that
Malaysian legislation is seen as standing in the eyes of the world equally with the other
countries in accordance with Article 9 of the Convention on the Elimination of All
Forms of Discrimination Against Women [34]. For the elimination of gender inequal-
ity, it is proposed to amend Part II of the Second Schedule of the Federal Constitution
by substituting the word “father” for “parent” so that the children from transnational
marriages are not discriminated against simply because they have a Malaysian mother
who married a foreign husband. With the amendment, it will be in line with the
aspirations of Article 8 (2) of the Federal Constitution, there is no gender-based
discrimination. Improvements from the discussion in this review are taking the same
stance as Nik Salida Suhaila, Syahirah, and Wan Abdul Fattah’s articles [35].
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The same goes for the granting of citizenship status. Investigations need to be
refined to ensure that transnational marriages actually take place regardless of
whether it is a transnational marriage of a Malaysian man or a Malaysian woman.
Granting citizenship status should be based on the ability of the spouse to be a
Malaysian citizen in understanding and appreciating citizenship as a Malaysian and
not based on gender as a mere partner.

Based on the analysis of the topical stories from the affected mothers who have
children with foreign citizenship, regardless of their marital status, the child citizen-
ship is still weighty issue for the mothers. In some situations, the mothers are
informed about the citizenship status of the baby being born out of Malaysia. How-
ever, due to health, financial, and other reasons, they have no other option other than
to give birth to their babies out of Malaysia. We strongly urge the government and
related authorities to take serious action to adhere to the ratified Convention on the
Elimination of All Forms of Discrimination against Women (CEDAW). The failure to
address these gender-bias discriminations has resulted in denying all affected individ-
uals to enjoy the rights that they rightfully deserve. As saying goes, justice delayed is
justice denied.
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to be Forgotten Social Determinant 
of Health: A Narrative Literature 
Review
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Abstract

Gender-based violence (GBV) has been internationally recognized as a serious 
and pervasive phenomenon affecting women’s lives and health. The World Health 
Organization (WHO) reports that about 30% of women have experienced world-
wide some form of violence. GBV (in addition to clearly visible immediate effects) 
induces long-term effects, including an increased incidence of many noncom-
municable diseases such as diabetes or cancer. In the last few years, it has also been 
demonstrated that the signs of violence interfere with genome plasticity and gene 
expression through epigenetic mechanisms. The underestimation of the problem 
does not allow us to put in place preventive health mechanisms that could cushion 
the damage (prevent post-traumatic stress disorders—PTSDs—and the evaluation 
of epigenetic changes) to avoid the onset of the diseases. Appropriate interventions 
could reduce many of these long-term health effects while failure to intervene could 
be a significant source of health inequalities. The aim of this narrative review is to 
summarize the available evidence on the relationship between GBV, its long-term 
effects on health, and as victims’ living conditions, and socioeconomic position of 
determining both.

Keywords: equal rights, health disparities, social determinants of health, gender-based 
violence, intimate partner violence

1. Introduction

Gender-based violence (GBV) refers to harmful acts directed against a person 
based on their gender, sexual orientation, or gender identity. GBV is a severe violation 
of human rights and a life-threatening health that include physical, sexual, psycho-
logical, and socioeconomic violence, including sexual harassment and stalking [1].

Both women and men, as well as people who do not fit within the narrow param-
eters of the assigned societal gender-based roles, may experience GBV but worldwide 
the majority of victims of GBV are women and girls. Even in the case of lesbian, gay, 
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bisexual, and transgender (LGBT) people, violence is predominantly suffered by 
women (LGBT women and transgender men), who the assailants perceive as a chal-
lenge to socially constructed norms. For this reason, although this is incorrect, GBV 
and violence against women and girls (VAWG) are used interchangeably [1]. Both 
VAWG and GBV are based on hierarchical and unequal structural power relations that 
are rooted in norms, roles, and relationships between socioeconomic groups as well as 
in socially constructed characteristics of women and men, which in turn influence vio-
lence and abuse [2, 3]. In the last few decades, GBV has increasingly been recognized as 
a public health problem affecting almost all health outcomes throughout life (including 
mental health and noncommunicable diseases such as diabetes or cancer). In many 
countries, violence against LGBT women and its health effects are not adequately 
investigated and are certainly underreported, so the available data for LGBT women 
are further much more limited than those for non-LGBT women. In this chapter we 
focused on the health effects produced by violence against non-LGBT women, assum-
ing that they are similar for LGBT women (hereinafter both referred to as women).

Our aim is to summarize the available evidence on the relationship between GBV 
and its long-term health effects, arguing that many of these health effects could be 
avoided by helping victims of violence with recovery interventions. We would also 
like to point out that women living in environments with limited social, educational, 
and economic opportunities (in addition to being at increased risk of multiple forms 
of violence) have fewer opportunities to access GBV recovery interventions. GBV 
turns out to be a key indicator of health inequalities and we suggest that it should start 
to be considered a social determinant of health.

2. Materials and methods

A narrative literature review was conducted to seek to examine a collection of 
qualitative and quantitative studies. A narrative literature review is particularly 
useful as a means of linking together studies from different fields and methodologies 
in order to develop a more comprehensive, intersecting, and overarching synthesis. 
There are some possible limitations in this analysis and some articles that talk about 
GBV may not be covered in this narrative review.

For the purpose of this study, we used a search on the following online data-
bases: PubMed/MEDLINE and Google Scholar. In PubMed/MEDLINE, we used 
the Boolean operators, “AND” and OR, to link keywords and MeSH headers as 
shown below: i) (Gender-based violence OR intimate partner violence OR domestic 
violence) AND (post-traumatic stress disorder OR psychological stress OR stress-
related disorders OR mental health OR trauma, nervous system OR disease OR 
illness); ii) (Gender-based violence OR intimate partner violence OR domestic 
violence) AND (health veterans OR women veterans OR veterans OR military sexual 
trauma); iii) (Gender-based violence OR intimate partner violence OR domestic 
violence) AND (epigenomics OR epigenesis, Genetic OR epigenetic); iv) (Gender-
based Violence OR intimate partner violence OR domestic violence) AND (health 
service accessibility OR health personnel OR health personnel education); v) 
(gender-based violence OR intimate partner violence OR domestic violence) AND 
(social determinant of health OR health disparities OR health equity). In Google 
Scholar we searched articles not indexed in PubMed/MEDLINE. The terms used and 
their combinations were similar to those utilized in the PubMed/MEDLINE research. 
We focused all searches from January 2000 to January 2023. Some references were 
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not identified using the online databases but were obtained through reference lists 
of other articles. Reports from World Health Organization (WHO) and United 
Nations were downloaded from the official websites, and web addresses have been 
reported in the references. The criteria for inclusion in the research are the following: 
scientific articles and/or papers written in English and/or Italian and with human 
subjects. We excluded expert opinions, case reports, studies on abused children, and 
studies addressing the effects of violence on LGBT communities. Two authors were 
involved in the search and screening process of scientific articles and/or papers.

3.  Patriarchal culture and international conventions to tackle  
gender-based violence

GBV is not a private matter, but it concerns the whole of society. It is a phenom-
enon that has deep roots entrenched in a social context that feeds on prejudice and 
stereotypes and is not limited to the dramatic cases of femicide. Secular patriarchal 
structures and attitudes make lasting progress difficult. Most societies have been 
shaped by religious doctrine whereby attitudes and systems that promote male 
dominance have become the norm. This doctrine has distorted sacred scriptures by 
selecting texts where women are subordinate and inferior to men. Alongside these 
patriarchal systems, violence in society has also been normalized, and factors of social 
poverty have amplified violence. GBV is accepted in many spheres of social life [4].

According to WHO, sex-gender inequalities are deeply rooted in society [5] and 
are both cause and consequence of violence, so social prevention measures aim to 
achieve cultural change in attitudes and behaviors of men and women and eradicate 
prejudices, attitudes, and habits based on negative gender stereotypes [6].

Over the past decades, international institutions and organizations have focused 
on promoting women’s rights, complaining, and warring against GBV. As a result, 
essential declarations and resolutions have been issued, and the most significant ones 
are listed below in chronological order:

• The international Convention on the Elimination of All Forms of Discrimination 
against Women (CEDAW), adopted in 1979 by the United Nations General 
Assembly, defines discrimination against women as.

“…any distinction, exclusion or restriction made based on sex which has the effect or 
purpose of impairing or nullifying the recognition, enjoyment or exercise by women, 
irrespective of their marital status, based on equality between men and women, of 
human rights and fundamental freedoms in the political, economic, social, cultural, 
civil or any other field” [7].

• The Council of Europe Convention is the first international treaty that specifically 
addresses violence from a gender perspective. “Preventing and combating violence 
against women and domestic violence (also known as The Istanbul Convention) 
“…. any act of violence based on sex, or the threat of such acts, which produces or is likely 
to produce physical, sexual, or psychological harm or suffering, coercion or arbitrary 
deprivation of liberty, whether in the public or private lives of women” [6];

• The Beijing World Conference on Women and its Platform for Action specify 
that “… violence against women is the manifestation of the historical difference in 
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power within gender relations such inequality has resulted and results in systematic 
discrimination against them, we call upon, therefore, governments to make greater 
efforts regarding the quantification and evaluation of its consequences on women’s 
health” [8];

• The World Health Organization (WHO) report on violence is defined as “a huge, 
global health problem” and urges health services to make more significant efforts 
“to provide comfort to women who experience acts of physical violence and sexual 
abuse” [9];

• The WHO World Report on Violence and Health presents the first comprehen-
sive global-scale analysis of the problem of violence [10].

Prevention of GBV has been included as a target in the 2030 United Nations 
Agenda for Sustainable Development (Goal 5), and many countries are working in 
this direction. However, we all still have a long way to go [11].

Human rights conventions and declarations obligate countries that have ratified 
them to treat GBV as a human rights violation and to define laws and actions to tackle 
the phenomenon. Regrettably, much more often than desired, this applicability has 
been undermined by social conditioning and structural and organizational barriers 
in many countries. The tradition of a patriarchal culture that still feeds the practice 
of possession in the affective relationship prevents one from reading the imbalance 
of man/woman relationships that is at the root of violence. It is, therefore, important 
to recognize the signs of mistreatment and abuse in its various forms: psychological, 
physical, economic, social, and cultural.

4. Different forms of gender-based violence

Although violence disproportionately affects women living in low- and lower-
middle-income countries, GBV runs across all cultures, social classes, and ethnicities 
everywhere in the world.

As previously described, it is an expression of unequal power relations, 
 underpinned by social norms and beliefs linked to dominance, power, and abuse 
of authority, and formalized through social institutions’ laws, policies, and 
 regulations [12, 13]. GBV can take many forms, including physical, psychologi-
cal, and sexual violence; social violence, which cuts survivors off from their 
communities or social groups, and economic violence, which results in economic 
deprivation [1].

Depending on the types of relationship between the victim and the perpetrator 
of violence (e.g., known versus unknown, intimate versus acquaintance), women 
have experienced intimate partner violence (IPV) and non-intimate partner violence 
(NPV). The Centers for Disease Control and Prevention (CDC) defines IPV as physi-
cal violence or psychological aggression perpetrated by a current or former partner 
[14]. At the same time, NPV is violence perpetrated by a person with whom the 
victim has only a passing acquaintance. As many studies show, IPV fits into a broader 
spectrum of possible violence that occurs within the home and involves not only 
spouses or partners but also the father with respect to the daughter or other relatives 
and family members who may perpetrate acts of violence on female relatives [15].
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The World Health Organization (WHO) reports that about 30% of women world-
wide (1 in 3 women) have experienced some form of physical and sexual violence by 
an intimate partner or non-partner sexual violence or both, with severe consequences 
on physical and psychological health [16]. Data are even more alarming in poorer 
countries where women who have experienced physical and/or sexual violence in 
their lifetime account for around 37%, with some of these countries having a preva-
lence of up to one in two. In addition, the information regarding violence is often not 
collected or under-reported due to the women’s reluctance to declare violence, given 
that the victims are often blamed for what happened to them and the phenomenon 
is undoubtedly underestimated worldwide. In many countries, the situation is even 
worse concerning violence against LGBT women, which is not adequately investigated 
and is certainly under-reported.

Differently from what one is prepared to believe, the World Health Organization 
(WHO) reports that globally IPV is the most common type of GBV, as on average 
27% of women worldwide have experienced physical and/or sexual violence from 
their intimate partner [16]. The prevalence estimates of intimate partner violence 
range from 20% in the Western Pacific, 22% in high-income countries and Europe, 
25% in the WHO regions of the Americas to 33% in the WHO African region, 31% 
in the WHO Eastern Mediterranean region, and 33% in the WHO South-East Asia 
region [16]. The variations in prevalence can be explained by the fact that different 
multilevel factors (including individual, relational, community, and social aspects) 
may interact with each other to increase or reduce the risk of being a victim of 
IPV [12, 13, 17]. IPV is also characterized by systematic underreporting due to the 
tendency of victims not to verbalize or report the abuse they have suffered, which 
makes it extremely difficult to estimate the burden of disease associated with 
incidents of IPV.

An understudied and underestimated phenomenon is also violence in pregnancy. 
Widespread is the stereotype that pregnancy has a protective function with respect 
to violence [18–20]. The data, however, contradict this reality. According to the 
WHO, worldwide one in four women has been victim of some form of violence 
during pregnancy [10]. The underestimation is probably due to women’s reluctance 
to report violence suffered by their partners during the period of expecting a son/
daughter. Nevertheless, several studies highlight how episodes of violence and 
sexual abuse suffered in the past and not sufficiently and psychologically treated are 
reactualized in pregnancy or during childbirth, a phenomenon so-called “surviving 
women,” that is still little studied [21]. Domestic partner violence during pregnancy 
is associated with adverse health outcomes—fatal and nonfatal—for the pregnant 
woman and her baby because of direct physical trauma as well as the physiological 
effects of current or past abuse-related stress on the growth and development of the 
fetus [22, 23].

Data show that every type of emergency and crisis may exacerbate existing vio-
lence against women. This also happened during the COVID-19 pandemic where the 
lockdown and its social and economic impacts have increased the exposure of women 
to abusive partners and known risk factors [24, 25]. Before the pandemic, the Human 
Development Office for the United Nations Development Program (UNDP) reported 
that only 107 of 195 countries had data available on IPV [26]. Today, despite the huge 
efforts made to monitor the increase of IPV due to the pandemic, research has yet to 
establish exactly the estimates of IPV during the lockdown and in periods other than 
the pandemic outbreak.
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5.  Gender-based violence has long-term as well as immediate health 
effects

GBV has immediate and long-term health effects and different levels of severity, 
where fatal outcomes such as femicide are the most severe form. Among victims of 
violence, many women often report immediate physical injuries such as bruises, 
lacerations, and burns to the head, neck, or face but also fractures and broken bones 
or teeth. Until a few years ago, the connection between long-term health effects and 
GBV was often lost and only in the last few years, attention has been paid to this 
aspect. Among the long-term effects, in addition to those concerning sexual and 
reproductive spheres (sexual infections and gynecological problems, pregnancy 
complications, and unintended pregnancy), we would like to emphasize that victims 
of violence are at high risk of many physical diseases, such as asthma, irritable bowel 
syndrome, frequent headaches, chronic pain, diabetes, and mental health problems 
[16, 27]. Among mental health consequences, victims can manifest chronic mental 
illness, post-traumatic stress disorder (PTSD), depression, and anxiety [28, 29]. 
PTSD symptoms may include severe anxiety, flashbacks, nightmares, symptoms of 
increased arousal, such as irritability or anger, or symptoms of persistent avoidance 
of trauma-related situations [30]. Sexual abuse and victimization from multiple 
forms of violence have also been associated with greater odds of cervical cancer 
diagnoses, as victims have an increased risk of acquiring a sexually transmitted 
infection such as human papilloma virus [31, 32]. Experiencing violence has also 
been associated with harmful use of alcohol and drug abuse, smoking, and eating 
disorders, which in turn predispose individuals to a higher risk of noncommunicable 
diseases [33].

5.1 The body’s adaptive response to trauma

The human body can cope or maintain stability during changes and excessive 
exposure to stress and/or traumatic events such as GBV. This body’s adaptive response 
can occur through complex neuronal, neuroendocrine, and immune responses [see 
[34] for a comprehensive review]. It is nonspecific as, whatever the nature of the 
stressor, the mechanism triggered is always the same. Although discussing the body’s 
adaptive response mechanisms is not the focus of this chapter, some notions can be 
briefly summarized. The threat evokes a physical and emotional reaction (also known 
as fight or flight); the sympathetic nervous system (SNS), the hypothalamic–pitu-
itary–adrenal (HPA) axis, and the cardiovascular system are activated and these, 
in turn, affect the immune system [29]. When the danger is perceived as overcome, 
the parasympathetic nervous system (PSNS) acts to return to a state of normal basal 
equilibrium. Prolonged exposure to trauma, such as violence or painful memories, 
can prevent the body’s adaptive response from switching off.

When the trauma pain is deep and its impact persists, increased production of 
stress hormones can wear down the body, keeping it in an unstable or weakened state. 
When this happens, the body is more susceptible to adverse health conditions such as 
cardiovascular disease, chronic pain, pregnancy complications, PTSD, and anxiety. 
The inability to minimize or stop adaptive response activity can lead to serious long-
term health consequences. This is well known and it is recommended to assist trauma 
survivors (e.g. due to natural disasters such as tornadoes, hurricanes, fires, and floods 
or abused children, holocaust survivors, or stressors faced by members of military 
service in war, etc...) in an ongoing process of healing and recovery.
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5.2  Gender-based violence, post-traumatic stress disorders, and epigenetic 
modifications

Several studies have shown that violent experiences affect genome regulation and 
expression by epigenetic modification as response to trauma [35–37].

Over the past two decades, a body of research has expanded rapidly and provided 
good evidence about the underlying biological mechanisms regulating the relationship 
between the risk of developing PTSD and epigenetic modifications consistent with 
perturbations with the HPA axis [38]. Epigenetics refers to changes in gene expres-
sion (active versus inactive genes) that do not involve changes to the underlying DNA 
sequence. Epigenetic changes include DNA methylation, modifications of histone 
proteins, and small RNA-mediated gene silencing (miRNAs), affecting gene expression. 
Epigenetics is an important part of biology as it regulates development and adaptations 
during the life of an organism as the epigenome dynamically responds to the environ-
mental influences. In the last few years, several studies have demonstrated that stressors, 
incorrect lifestyles, and/or adverse psychosocial environments may influence epigenetic 
mechanisms by altering the epigenetic pattern of DNA methylation and/or chromatin 
structure. As previously mentioned, the remarkable growth in understanding epigenetic 
mechanisms and the impact of epigenetics on contemporary biology has added insight 
into the molecular processes that connect the brain with behavior, neuroendocrine 
responsiveness, and immune outcome [39]. Scientific studies have also highlighted the 
relationship between PTSD and the presence of epigenetic marks in genes regulating the 
HPA axis [37, 40, 41]. A starting point for understanding better the correlation between 
GBV, epigenetics, and PTSD was the finding that abused women veterans’ health is 
poorer than that of their active duty military and non-abused civilian counterparts. 
In some countries, great attention has been given to the GBV suffered by the women 
veterans and this has created a critical priority for clinicians, researchers, and policy-
makers to better understand the impact of violence on women’s health. Studies on war 
veterans have widely demonstrated that violence can impact women’s health by inducing 
molecular modifications at the epigenetic level, which in turn can contribute to the onset 
of mental, physical, and chronic diseases [42, 43]. Until now, few studies have examined 
the relationship between PTSD, epigenetic changes, and GBV in nonveteran women.

Although few studies have examined the relationship between PTSD, epigenetic 
changes, and GBV beyond those on veteran women, nevertheless some exciting 
considerations can be drawn. Studies on nonveteran women have confirmed correla-
tions between PTSD symptoms and epigenetic signatures (differential hyper-meth-
ylation) of trauma/stress-related genes [37]. Past and present violence and trauma 
can remain imprinted in the genome through epigenetic modifications, increasing 
the risk to women’s health [35, 36]. Epigenetic changes due to parental experience of 
violence can be transferred to offspring through prenatal and postnatal epigenetic 
modifications indicating that epigenetic changes, although theoretically reversible, 
are heritable [35, 36, 44]. Importantly, the potentially reversible nature of epigenetic 
modifications suggests that trauma-induced epigenetic effects could be not neces-
sarily permanent and that specific interventions could reduce the high prevalence of 
poor health among victims of violence and their children.

Nevertheless, this field of research is relatively young and there are still many 
questions that need to be elucidated concerning violence-induced epigenetic effects 
and their impact on women’s health and/or health of their offspring. Currently, it is 
hard to find longitudinal studies or research studies for any of the health associations 
with GBV and epigenetic modifications in civilian women.



Women’s Health Problems – A Global Perspective

62

6. The social context and social determinant of health

Currently, many countries show reluctance to define specific recovery interven-
tions for GBV victims or interventions to prevent GBV. People who grow up and live 
in environments with limited social, educational, and economic opportunities, in 
addition to being at greater risk of multiple forms of violence, have fewer opportuni-
ties to access the process of healing and recovery [45]. Evidence-based research shows 
that PTSD onset appears to be influenced by the type, duration, and severity of vio-
lence and the processes put in place to recover and heal the kind of trauma suffered 
[38, 45]. GBV has immediate and long-term health effects, but socioeconomic factors 
can influence (and in some cases worsen) the health outcomes of specific groups of 
people based on their social position. Social and economic factors between countries 
and within the same country, in addition to put women at greater risk of multiple 
forms of violence, can determine the unequal treatment of women victims of violence 
where women belonging to less advantaged people may not have adequate psychologi-
cal and health support for the recovery and/or treatment of trauma. Health is the 
result of multiple factors or determinants of health that significantly influence health, 
whether positive or negative. In addition to biological characteristics, social factors 
are just as important to health outcomes and the likelihood of generating diseases. 
WHO defines social determinants of health (SDH) as “the conditions in which people 
are born, grow, live, work, and age [46]. SDH perspective is based on all factors that 
can make people healthy or not healthy, including education, income, labor market 
position, ethnicity, and gender bias.

Extensive research has shown that people who are less advantaged in terms of 
socioeconomic position have worse health (and shorter lives) than those who are 
more advantaged. Disparities in social, educational, and economic opportunities 
are the fundamental cause of health inequalities [46]. Health inequalities are widely 
recognized as a public health problem as they determine a significant share of poten-
tially avoidable mortality and morbidity. The 2008 report of the WHO Commission 
on Social Determinants of Health (CSDH) “Closing the gap in a generation” provided 
a comprehensive synthesis of knowledge and evidence on health inequalities and a 
set of recommendations to develop comprehensive and integrated policies to contrast 
them [47].

The Service for Sexual and Domestic violence (when present) has long denounced 
this. Women who are less advantaged in terms of socioeconomic position and/or liv-
ing in contexts where GBV victims are not supported by recovery interventions often 
face GBV trauma by using drugs, drinking alcohol, smoking, or overeating, further 
worsening their health condition. Research studies show that about 90% of women 
with substance use disorders have experienced physical or sexual violence [48]. The 
effects of violence on health have been underestimated and there is still a reluctance 
to consider violence as a problem to be addressed at a social, economic, and health 
level. In other words, it is a problem to consider GBV as a social determinant of health.

7. Network approach to cope with health effects of gender-based violence

The prevention of, and response to GBV, requires coordinated action across mul-
tiple sectors, including psychologists, social workers, lawyers, territorial associations, 
and other professionals but in this subsection, we focus our attention on healthcare 
professionals.



63

Gender-Based Violence is a Never to be Forgotten Social Determinant of Health: A Narrative…
DOI: http://dx.doi.org/10.5772/intechopen.110651

The WHO encourages the development of prevention and awareness programs 
to help reduce the prevalence of GBV, as well as establishing health services for GBV 
victims’ care (particularly on mental health) and educating communities to take 
advantage of available care. In 2013, to address the issue of women’s reluctance to 
declare violence, WHO published the clinical and policy guidelines “Responding 
to Intimate Partner Violence and Sexual Violence against Women” [49]. Guidelines 
recommended that healthcare professionals should ask about GBV, whenever there is 
an identified risk or health condition that GBV may have caused. Healthcare profes-
sionals play a unique role in coping health effects of GBV as they are often the first 
contact for abused women in healthcare services [50]. Victims of violence approach 
service providers in different institutional settings, with varying levels of aware-
ness. Victims often do not find the words to tell what is happening to them, or they 
can be in hospital for other needs, and operators should be able to decode narratives 
and understand latent needs, which in turn have linked to the identification of GBV 
survivors. Healthcare professionals are ideally placed to identify and provide sup-
port to GBV victims and help prevent the long-term health consequences associated 
with violence. As evidenced by several studies worldwide, many barriers can prevent 
healthcare professionals from identifying and responding adequately to women who 
suffer violence. The first of all is the lack of adequate training, which makes health-
care professionals insecure in taking any initiative to ask for information about GBV 
[51, 52]. Healthcare professionals with insufficient training to respond to the victim 
of GBV may be miscommunicating and cause harm, such as arguing that women 
should leave an abusive relationship without providing survivors with a safety plan 
or considering the survivor’s point of view [51, 52]. Other common barriers are lack 
of time, privacy, and resources. Some healthcare professionals had reported fear of 
offending women when they asked about violence. Another essential aspect of break-
ing down these barriers is creating a multidisciplinary network, including lawyers, 
psychologists, social workers, territorial associations, and other professionals to 
identify and support victims of GBV correctly [53].

8. Conclusion

GBV is based on prejudices and stereotypes handed down over centuries that 
require slow and very long times to be changed and geographically diversified inter-
ventions (both socioeconomic and cultural). Thus, GBV prevention can be promoted 
by considering individual, relationship, community, and societal risk and protective 
factors. In the last few years, sociocultural interventions have increased awareness 
of the various forms of violence that can occur (physical, sexual, psychological, and 
socioeconomic) and have activated processes of critical reflection on gender bias and 
stereotypes still rooted in society. Unfortunately, this is still not enough and an equity 
lens should be applied to all processes to prevent GBV and to remove all systemic 
barriers that prevent people from accessing adequate health care (after violence) 
due to their social, economic, gender, or cultural characteristics. The prevention of, 
and response to GBV, requires coordinated action across multiple sectors, in which 
health is one of the most relevant. All women who have been exposed to violence have 
increased risks of getting sick, indicating that violence can be considered a social 
determinant of health. All women who have been exposed to violence should be able 
to obtain comprehensive and gender-sensitive health services. All women should 
be able to address the physical and mental health consequences of their experience 
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and all women should be helped in their recovery from the traumatic event. GBV is 
a multicausal problem influenced by social, economic, cultural, psychological, legal, 
and biological factors. Particular attention should be given to interventions for the 
assistance of GBV victims within each country to avoid that the unequal distribution 
of economic, social, and environmental conditions could penalize less advantaged 
women in society.

At the same time, we know that cases of GBV are significantly underreported, 
and new strategies should be evaluated to help GBV victims make reporting easier, 
safer, and more confidential. In this context, interesting results have been obtained by 
providing specific training to healthcare professionals.

Finally, they are essential for both the existence of international protocols and 
guidelines with clear procedures and the creation of a network of experts involved in 
the issue of violence both locally and nationally for bringing out the phenomenon—
mostly underreported and underestimated—and guaranteeing support, listening, 
acceptance, and protection to women. GBV is widespread worldwide, and its result-
ing health problems are preventable issues that must pose serious challenges to public 
health and policy.
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Chapter 4

The Premenstrual Assessment 
Form: Short Form (PAF-SF) – 
Additional Psychometric Analyses 
of a Brief Measure of Premenstrual 
Symptoms
Kayla M. Joyce and Sherry H. Stewart

Abstract

The Premenstrual Assessment Form–Short Form (PAF-SF) is a 10-item measure 
that assesses premenstrual symptom severity. There is little research assessing the PAF-
SF’s psychometrics and proposed subscales (affect/water retention/pain). This chapter 
aims to assess the 10-item PAF-SF’s psychometric properties (i.e., internal consistency, 
and structural/criterion-related/known groups validity). Eighty-seven naturally cycling 
females (Mage = 28.86 years, SD = 6.11) participated. Participants completed the 10-item 
PAF-SF; the State-Trait Anxiety Inventory–Trait subscale (STAI-T); and the Structured 
Clinical Interview for DSM-5 (SCID-5) premenstrual dysphoric disorder (PMDD) 
module. With principal components analysis, we extracted and compared three-factor 
(affect/water retention/pain) and two-factor (psychological/physiological) solutions 
for the PAF-SF. The two-factor solution was selected for its greater interpretability, 
simple structure, internal consistencies, and parsimony. Participants with versus 
without a provisional PMDD diagnosis had higher psychological subscale scores; unex-
pectedly, PMDD group differences were not observed on the physiological subscale. 
Psychological, but not physiological, subscale scores were positively correlated with 
trait anxiety and PMDD affective symptom count. Scores on the physiological subscale 
were positively correlated with the PMDD somatic symptom count. Psychological 
subscale scores were also positively correlated with the PMDD somatic symptom count. 
The 10-item PAF-SF appears to be a reliable and valid measure of premenstrual symp-
tom severity and comprises psychological and physiological symptom domains.

Keywords: premenstrual assessment form – short form, premenstrual, psychometric, 
reliability, validity, factor analysis

1. Introduction

Menstrual cycle-related fluctuations in mood, behavior, and physical symptoms 
have been well-documented (e.g., [1–4]). The menstrual cycle can be broken down 
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into five phases, consisting of the menstrual (days 1–5), follicular (days 6–12), 
ovulatory (days 13–14), luteal (days 17 – premenstrual phase), and premenstrual 
phases (five days prior to menstrual bleeding; [5–7]). Although all five menstrual 
cycle phases have been linked to changes in females’ mood, behavior, and physical 
symptoms [1–4], the premenstrual phase is of particular interest given considerable 
evidence for increases in depressed mood, risky behaviors (e.g., substance use), and 
pain during this phase [1–4, 8–10].

There are, however, marked individual differences in the degree of changes in 
mood, behaviors, and/or physical symptoms experienced in the five days prior to 
menstruation [1–4, 8–10]. For those females experiencing more substantial changes 
during the premenstrual phase, there are two diagnoses that can be considered – 
premenstrual syndrome (PMS; prevalence rate of 47.8%; [11]) and premenstrual 
dysphoric disorder (PMDD; prevalence rate of 3–8%; [12, 13]). PMS and PMDD are 
two classifications along a spectrum of premenstrual symptoms. PMS is defined as 
moderate emotional, physical, and behavioral symptoms that occur premenstrually 
[14]. In contrast, PMDD is an affective disorder recognized in the Diagnostic and 
Statistical Manual of Mental Disorder, 5th Edition (DSM-5; [15]) that is associated with 
severe increases in emotional, physical, and behavioral symptoms premenstrually 
that impair the affected individual’s daily functioning. Given the high prevalence of 
PMS and the impairing nature of the symptoms comprising PMDD, it is critical that 
clinicians and researchers have access to measures that accurately assess individual 
differences in premenstrual symptoms.

Several self-report measures have been developed to assess premenstrual 
symptoms, such as the Premenstrual Assessment Form (PAF; [13]), the Menstrual 
Distress Questionnaire (MDQ; [16]), and the Premenstrual Symptoms Screening 
Tool (PSST; [17]). Many of these measures are shown to be both reliable and valid 
(e.g., [18]); however, they commonly pose two main issues in clinical and research 
settings which limits their usability. First, these measures are onerous for respondents 
given their length. For instance, the PAF has 95 items [13], the MDQ has 47 items 
[16], and the PSST has 19 items [17]. Second, scoring measures with many items can 
be problematic for researchers and clinicians given time-intensive requirements for 
scoring and/or the financial burden of purchasing expensive scoring software. For 
these reasons, brief measures are viewed as advantageous in both clinical and research 
settings because they provide informative data in a timely fashion while also enabling 
researchers and clinicians to simultaneously utilize additional measures to gather 
other pertinent information. While there is clearly a need for brief questionnaires to 
assess premenstrual symptom severity since PMDD has been in the Diagnostic and 
Statistical Manual for a decade, we must ensure the strong psychometric properties of 
brief questionnaires to guarantee they have not sacrificed good measurement in the 
search for brevity and usability.

To address the above limitations of existing premenstrual symptom mea-
sures, Allen et al. [19] developed a shortened 10-item version of the PAF, i.e., the 
Premenstrual Assessment Form – Short Form (PAF-SF). The PAF-SF assesses 
severity of premenstrual affective and somatic changes on a 6-point scale. Items 
are summed for a total PAF-SF (all 10 items) and three subscale scores (i.e., affect 
[four items], water retention [three items], and pain [three items]), making 
the PAF-SF a measure with broad coverage of premenstrual symptomatology, 
yet with few items, helping to reduce burden on respondents, researchers, and 
 clinicians alike.
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To develop this measure, Allen et al. [19] selected the 20 items from the original 
PAF [13] that were most frequently reported to change in the week prior to men-
struation. These 20 items were administered to a sample of 217 females with regular 
menstruation in a smoking cessation trial at two time points: baseline and 6-month 
follow-up. The 20 items were subject to principal component analysis (PCA) with 
Varimax rotation which identified three factors: affective, water retention, and pain 
premenstrual symptoms. Allen et al. [19] trimmed items that did not show salient 
loadings in this PCA or that did not contribute to internal consistency to produce 
their final 10-item measure. They conducted preliminary analyses to establish the 
good psychometric properties of the 10-item total scale and its three subscales (i.e., 
internal consistencies, test-retest reliability, and criterion-related validity in relation 
to a measure of nicotine withdrawal symptoms). However, Allen et al. [19] did not 
conduct a PCA on the final 10-item version of the scale, and specific internal consis-
tency values for the resultant subscales were not reported. Given its brevity and broad 
symptom coverage, Allen et al.’s [19] preliminary analyses suggest that the PAF-SF 
might be a good brief measure to administer in clinical and research settings to assess 
premenstrual symptom severity.

However, beyond the original measure development and preliminary validation 
study [19], there is a dearth of research examining the psychometric properties of 
the PAF-SF. Further psychometric analyses in an independent sample are required to 
determine whether the three PAF-SF subscales suggested by Allen et al. [19] – affect, 
water retention, and pain – are structurally valid, internally consistent, and show 
validity in relation to other theoretically-related criterion variables. To achieve this, 
the current study: (1) identified empirically derived subscales on the PAF-SF using 
PCA; (2) assessed the internal consistency of the identified subscales; (3) assessed 
concurrent criterion-related validity of the identified subscales in relation to trait 
anxiety and specific dimensions of PMDD symptoms as assessed through a gold-
standard structured clinical interview; and (4) assessed a form of validity called 
known groups validity, that measured each identified subscale’s ability to distinguish 
among groups of females with and without a provisional diagnosis of PMDD based 
on a gold-standard clinical interview.

We hypothesized [H1] that our exploratory factor analysis of the PAF-SF would 
reveal a three-factor solution with a good simple structure and factors reflecting 
affective, water retention, and pain symptoms, respectively [19]. We also hypoth-
esized [H2] that subscales derived from the chosen factor structure would each 
show acceptable to excellent internal consistency. We further hypothesized that the 
factorially-derived subscales would show good concurrent criterion-related validity 
in terms of differential associations with our chosen criterion measures. Specifically, 
we expected [H3] only the PAF-SF affective subscale would be positively correlated 
with scores on a validated measure of dispositional anxiety. Given affective symp-
toms from the PAF-SF include anxiety symptoms [19], we reasoned there should be 
a strong overlap with a measure tapping the tendency to experience anxiety across 
situations. We also expected [H4] only the PAF-SF affective subscale would be posi-
tively correlated with a symptom count of affective PMDD symptoms endorsed on 
a gold-standard clinical interview for PMDD (i.e., the Structured Clinical Interview 
for DSM-5 Disorders; SCID-5; [20]). In contrast, we predicted [H5] only the PAF-SF 
water retention and pain subscales would be positively correlated with a symptom 
count of somatic PMDD symptoms endorsed on the SCID-5. Finally, we hypothesized 
that the factorially-derived PAF-SF subscales would show known group validity. 
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More specifically, we expected [H6] females with a provisional PMDD diagnosis on 
the SCID-5 would show elevations on all PAF-SF subscales relative to those females 
without a provisional PMDD diagnosis.

2. Methods

2.1 Participants

Eighty-seven female cannabis users were originally recruited for a study on 
cannabis use across the menstrual cycle [21]. Eligibility criteria for the original study 
were as follows: (1) being between 19 and 45 years old, (2) owning/having access to a 
smartphone (with a data/texting plan), (3) having no known interference with their 
menstrual cycle (i.e., past six months or current pregnancy, use of hormonal contra-
ceptives, immediate plans of conceiving, breastfeeding, hysterectomy, amenorrhea, 
or perimenopausal/postmenopausal), (4) having an average length menstrual cycle 
(i.e., 25–32 days), (5) not having a pain disorder diagnosis, (6) not prescribed medici-
nal cannabis, (7) not stopping hormonal contraceptive use within the three months 
prior to study participation, (8) using cannabis >4 times in the month prior to study 
involvement, and (9) not abstaining from, trying to abstain from, or in treatment for 
cannabis use. See Table 1 for sample demographics and clinical characteristics.

2.2 Procedure

The study protocol was approved by an institutional research ethics board at 
Dalhousie University (REB #: 2017–4249) and is a secondary analysis of data collected 
by Joyce et al. [21]. Recruitment was done via advertisements in the community, on 
social media, in the local newspaper, and on the radio. The larger study was divided 
into five sessions; further information on the larger study protocol can be found in 
Joyce et al. [21]. Only sessions relevant to the current study are described here.

2.2.1 Telephone screening

Participants completed a telephone screening with K.M.J. to determine eligibility 
(see the above inclusion/exclusion criteria). If deemed eligible, they were scheduled 
for a baseline assessment where all data relevant to the present study were collected in 
person.

2.2.2 Baseline assessment

During the baseline assessment, participants provided informed consent, com-
pleted three self-report questionnaires (i.e., Demographics, 10-item PAF-SF [19], 
and State-Trait Anxiety Inventory – Trait Subscale [22]), and took part in a clinical 
interview, namely the PMDD module of the SCID-5 [20]. The SCID-5 interviews 
were conducted by K.M.J, a graduate student in psychiatry research at the time of data 
collection, who was trained and supervised by S.H.S., a licensed clinical psychologist1.

1 Data from the SCID-5 was missing for one participant. As such, they were excluded from all analyses 
including SCID-5 data.
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2.3 Materials

2.3.1 Premenstrual assessment form: Short form (PAF-SF)

The PAF-SF contains 10 items pertaining to physiological and psychological 
changes experienced premenstrually (e.g., feeling bloated) [19]. For each item, the 
intensity of change experienced premenstrually was rated from 1 (“Not present at all 
or no change from usual level”) to 6 (“Extreme change – the degree of change in severity is 
so different from your usual state that it is very apparent to you OR even people who do not 
know you well might notice”). The PAF-SF total score has excellent internal consistency 
(α = .95), the total score and three proposed subscales (affect, water retention, pain) 

Demographic/Clinical Variable Mean (Standard Deviation) / Percentage (%)

Age (in years) 28.86 (6.11)

Ethnicity

Caucasian 72.4%

Othera 27.6%

Education Level

College/University Graduate or Moreb 69.0%

Some Colleges/Universities or Lessc 31.0%

Menstrual Cycle Length (in days)d 27.70 (4.91)

Trait Anxietye 45.50 (7.25)

Number of Affective PMDD Symptomsf 2.37 (1.53)

Number of Somatic PMDD Symptomsf 2.21 (1.46)

Premenstrual Dysphoric Disorderg 27.5%

Premenstrual Assessment Form – Short Form 32.32 (9.24)

PAF-SF Three-Factor Solution

Affect Subscale 13.97 (4.79)

Water Retention Subscale 8.14 (3.77)

Pain Subscale 10.22 (3.06)

PAF-SF Two-Factor Solution

Psychological Subscale 13.97 (4.79)

Physiological Subscale 18.36 (5.91)
aCategories are too small to report individually; however, this category consisted of: South East Asians, Blacks, South 
Asians, Arab/West Asians, Latin Americans, Native Canadians, and others.
bIncludes: college/university graduates, some post-graduate, and post-graduate degree.
cIncludes: some college/university, high school graduates, and some high school.
dSelf-reported menstrual cycle length.
eDetermined by the State-Trait Anxiety Inventory – Trait Subscale [22].
fDetermined by symptom count of affective and somatic premenstrual dysphoric disorder symptoms, respectively, 
endorsed on the Structured Clinical Interview for DSM-5 Disorders [20].
gPercentage of the sample meeting DSM-5 diagnostic criteria for the premenstrual dysphoric disorder (PMDD) on the 
Structured Clinical Interview for DSM-5 Disorders [20].

Table 1. 
Demographic and clinical descriptives for the full sample (N = 87).
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show acceptable test-retest reliability across a 6-month follow-up (r’s = .60–.70), and 
the total score shows criterion-related validity against a measure of nicotine with-
drawal symptoms in a sample of smokers  undergoing smoking cessation (r’s ~ .40; 
[19]). PAF-SF items are provided in Figure 1.

2.3.2 State-Trait anxiety inventory: Trait subscale (STAI-T)

The STAI-T [22] was used to examine trait anxiety levels, i.e., the relatively stable 
aspect of anxiety proneness. The STAI-T consists of 20 items rated on a 4-point scale 
ranging from 1 (“Almost never”) to 4 (“Almost always”). The STAI-T involves 13 
anxiety-present (e.g., “I feel nervous and restless”) and 7 anxiety-absent items (e.g., 
“I feel pleasant”); the latter are reverse-scored prior to the calculation of the STAI-T 
total score. Higher total scores on the STAI-T are indicative of elevated trait anxiety. 
The STAI has demonstrated good-to-excellent internal consistency across studies 
(α = .86–.95; [22–24]) and test-retest reliabilities have ranged between marginally 
acceptable-to-good (r’s = .69–.89; [23]). The trait subscale of the STAI is considered a 
valid measure of general negative affect (i.e., anxiety and depression) [25].

Figure 1. 
Depiction of the two factors, that is, psychological and physiological symptoms, and items from the Premenstrual 
Assessment Form – Short Form [19] showing salient loadings (≥ .30) on each factor.
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2.3.3 Structured clinical interview for DSM-5 disorders: Research version (SCID-5)

The SCID-5 is the gold-standard clinical interview for mood disorder diagnoses 
in research settings [20]. It was used in the present study for two purposes: (1) to 
identify the number of DSM-5 affective and somatic premenstrual-related symptoms 
endorsed, respectively, and (2) to divide participants into those with and without a 
provisional PMDD diagnosis for our known groups’ analysis of construct validity.2 
The affective premenstrual symptom count on the SCID-5 included four questions 
pertaining to (a) mood swings; (b) irritability; (c) dysphoric mood; and (d) anxious 
mood (i.e., Criteria B1-B4, respectively, of the DSM-5 PMDD diagnostic criteria; 
[15]). The somatic premenstrual symptom count on the SCID-5 included four ques-
tions on: (a) fatigue; (b) increased appetite; (c) sleep disruptions; and (d) pain/water 
retention (i.e., Criteria C3-C5 and C7, respectively, on the DSM-5 PMDD diagnostic 
criteria; [15]). The SCID-5 [20] has good test-retest reliability over one week (r = .76) 
and very good-to-excellent inter-rater reliability (κ = .62–.82; [26]). While an analysis 
of the reliability and validity of PMDD diagnoses via the SCID-5 is currently lacking, 
Accortt et al. [27] have found that structured interviews for PMDD diagnoses have a 
high inter-rater agreement (ICC = .86–1.00) and reliability (κ = .96).

2.4 Data analysis

Descriptive statistics were used to characterize the sample on sociodemographic 
and clinical characteristics. We then compared our sample to norms on the clinical 
measures (i.e., mean PAF-SF total, mean STAI-T, proportion with provisional PMDD 
diagnoses).

Next, we conducted an exploratory PCA to examine the factor structure underly-
ing the PAF-SF. An exploratory, as opposed to confirmatory, approach was used 
since the present study represents the first examination of the factor structure of the 
10-item version of the PAF-SF. We utilized orthogonal (Varimax with Kaiser normal-
ization) rotation to improve interpretability of the resultant factor solution and for 
consistency with the approach used by Allen et al. [19] with the 20-item version of the 
PAF-SF during test development. To determine the number of factors to retain, we 
considered the results of both the commonly used Kaiser’s [28] eigenvalue >1.0 rule 
and the more stringent parallel analysis criterion. Parallel analysis is a procedure that 
statistically determines the break in the scree plot [29, 30]. We compared obtained 
eigenvalues to mean eigenvalues generated using Monte Carlo simulations based on 
the study’s sample size (i.e., N = 87) and the number of variables (i.e., 10 PAF-SF 
items) [29].

For each factor solution, we calculated sample means and standard deviations 
(SD) on the associated subscales and examined resultant subscales’ inter-correlations 
and internal consistencies (Coefficient alphas). We considered alphas > .70 as accept-
able and > .80 as good [30]. We used all information (i.e., simple structure [31], factor 
interpretability, internal consistency of subscales, parsimony) to select the most suit-
able factor solution. Subscale scores associated with the selected solution were used in 
all subsequent criterion-related and construct validity analyses.

2 Our PMDD diagnoses in the present study were considered ‘provisional’ as they were based entirely on 
the SCID-5 interview and were not confirmed by prospective daily ratings during at least two symptomatic 
cycles as required in Criterion F of the DSM-5 PMDD diagnostic criteria [15].
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To determine the criterion-related and construct validity of the factorially-derived 
PAF-SF subscales, a series of bivariate correlations were conducted to examine 
relationships between the PAF-SF subscales and (a) STAI-T scores, (b) PMDD affec-
tive symptom count from the SCID-5, and (c) PMDD somatic symptom count from 
the SCID-5. We used Cohen’s [32] convention of considering a correlation of r = .10 
as a small correlation, r = .30 a moderate correlation, and r = .50 a large correlation. 
Finally, a pair of between-sample t-tests were used to compare those with and without 
a provisional SCID-5 diagnosis of PMDD on each subscale of the PAF-SF. We calcu-
lated effect sizes for these group differences using Cohen’s d and used Cohen’s [32] 
convention of considering a d = .20 as a small effect, d = .50 a moderate effect, and 
d = .80 a large effect size.

3. Results

3.1 Sample characteristics

The mean (± SD) score on the PAF-SF total score in our sample of 32.3 ± 9.2 (see 
Table 1) was about half of a standard deviation above the sample mean of 27.4 ± 10.9 
reported by Allen et al. [19] in the PAF-SF development sample at baseline. Just 
over one-quarter of the sample met SCID-5 [20] criteria for a provisional PMDD 
diagnosis (see Table 1), which is about three times higher than the rate of PMDD 
in the general population [12, 13]. The mean (± SD) STAI-T score was 45.5 ± 7.3 (see 
Table 1), which is comparable to the mean trait anxiety score in the general popula-
tion of 44.4 ± 11.3 [33].

3.2 Factorial validity

We conducted a PCA to examine the underlying factor structure of the PAF-SF. 
We first tested assumptions. Given the Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy was > .60 (i.e., .82) and given the significant Bartlett’s test of 
sphericity (χ2(45) = 321.82, p < .001), we determined that the PAF-SF data was 
suitable for PCA.

Kaiser’s [29] eigenvalues >1.0 criterion was first used to determine the number of 
factors to retain. It suggested a three-factor solution; obtained eigenvalues appear at 
the bottom of Table 2. The three factors together accounted for 67.0% of the variance 
in PAF-SF item scores. Table 2 shows PAF-SF item loadings on the three extracted 
factors following orthogonal (Varimax) rotation. Communality values (see Table 2) 
were strong ranging from .56 (item 8) to .78 (item 10) suggesting that the three 
factors together explained 56–78% of the variance in individual item scores. Salient 
loadings were considered those ≥ .30 and are shown in bold (see Table 2).

Factor 1 was labeled affect, as it showed salient positive loadings from all four 
intended affect items (Table 2). Factor 2 was labeled water retention, as it showed 
its three strongest positive salient loadings from the three intended water retention 
items; however, it showed salient positive loadings from all three intended pain 
items as well (Table 2). Factor 3 was labeled pain, as it showed salient loadings from 
all three intended pain items; however, one of these was a positive loading (Item 1) 
and the other two were unexpectedly negative loadings (Items 6 and 8; see Table 2). 
The simple structure for the rotated three-factor solution was poor: while there were 
no hyperplane items (i.e., items showing no salient loadings on any factor), three 
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of the 10 items showed complex loadings (i.e., a salient loading on more than one 
factor). All three complex loadings were from the intended pain items which showed 
salient loadings on both the water retention and pain factors (i.e., Factors 2 and 3, 
respectively). Given that all items showed salient loadings on (at least) their intended 
factor, we calculated scores on the original PAF-SF subscales using the scoring sug-
gested by Allen et al. [19]. Bivariate correlations between the three subscales ranged 
from r = .40 (affect – pain) to r = .49 (water retention – pain; see Table 3). While 
these were moderate to large inter-subscale correlations [34], they were somewhat 
lower than the inter-subscale correlations (r’s > .60) reported by Allen et al. [19]. 
Coefficient alpha values were good for the water retention and affect subscales 
(α = .83 and .85, respectively) but unacceptably low for the pain subscale (α = .45; 
[34]), inconsistent with H2. The unacceptably low alpha for the pain subscale was 
likely due to constituent items having salient loadings of different directions on 

PAF-SF Item Content (original 
subscale)

Factor 1
Affect

Factor 2
Water Retention

Factor 3
Pain

Communality

1. Painful Breasts (Pain) .11 .30 .71 .61

2. Overwhelmed (Affect) .87 .02 −.04 .75

3. Feel Under Stress (Affect) .80 .23 .00 .70

4. Irritable Outbursts (Affect) .78 .25 −.01 .68

5. Feel Sad or Blue (Affect) .77 .28 −.01 .68

6. Back/Joint/Muscle Pain (Pain) .28 .48 −.59 .66

7. Weight Gain (Water Retention) .21 .75 −.01 .61

8. Abdominal Pain (Pain) .19 .64 −.34 .56

9. Water Retention (Water Retention) .16 .78 .21 .68

10. Feel Bloated (Water Retention) .20 .85 .16 .78

Notes: Observed eigenvalues = 4.19, 1.49, 1.02, .87, .60, .46, .43, .38, .29, .27.
Salient loadings ≥ .30 are shown in bold.

Table 2. 
Results of the principal component analysis: Loadings of each Premenstrual Assessment Form – Short Form item 
on the orthogonally-rotated three-factor solution.

1 2 3 4 5

1. Psychologicala —

2. Physiologicala .49* —

3. Affectb 1.0* .49* —

4. Painb .40* .83* .40* —

5. Water Retentionb .43* .89* .43* .49* —

Notes: aTwo-Factor Solution; bThree-Factor Solution.
An asterisk (*) denotes a significant correlation coefficient (p < .001).
The psychological and affect subscales, from the two- and three-factor solutions, respectively, include the same four 
Premenstrual Assessment Form – Short Form items.

Table 3. 
Bivariate correlations between subscales were identified via two-factor and three-factor solutions from the 
principal component analysis.
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Factor 3 (pain). Taken together, these results strongly suggest that the three-factor 
solution involves factor over-extraction; more specifically, separate pain and water 
retention factors do not appear to be justified.

A more stringent parallel analysis criterion for determining the number of factors 
to extract was then utilized. Comparing against mean eigenvalues, parallel analysis 
suggested two factors should be retained rather than the three suggested by the less 
stringent Kaiser’s [28] eigenvalues >1.0 criterion. The two factors together accounted 
for 56.8% of the variance in PAF-SF item scores. Table 4 shows PAF-SF item loadings 
on the two extracted factors following orthogonal (Varimax) rotation. Salient load-
ings ≥ .30 are shown in bold (see Table 4). There was a good simple structure [31] 
for the rotated two-factor solution: no hyperplane items, only one complex item, and 
each factor containing at least five salient loadings.

Factor 1 was labeled psychological premenstrual symptoms, as it showed strong 
salient positive loadings from all four affect items and an additional moderate load-
ing from one pain item (Table 4 and Figure 1). Factor 2 was labeled physiological 
premenstrual symptoms, as it showed strong positive salient loadings from all three 
water retention items as well as moderate positive salient loadings from all three pain 
items (see Table 4 and Figure 1). Communality values (see Table 4) were not as 
strong overall compared to the three-factor solution given the loss of one factor. They 
ranged from .15 (Item 1) to .77 (Item 10) suggesting that the two factors together 
explained 15–77% of the variance in individual item scores. The lowest communality 
values were for the intended pain items which ranged from .15 (Item 1) to .42 (Item 
8); the remaining items all showed high communality values ranging from .61 (Item 
7) to .77 (Item 10). The one pain item that showed the complex loadings (i.e., Item 6: 
back/joint/muscle pain) showed similarly sized moderate salient positive loadings on 
both the psychological and physiological factors. Since this item conceptually fit best 
with the physiological factor, it was included with the other Factor 2 items in scor-
ing of the factorially-derived subscales. The two subscales were inter-correlated at 

PAF-SF Item Content (original subscale) Factor 1
Psychological

Factor 2
Physiological

Communality

1. Painful Breasts (Pain) .01 .39 .15

2. Overwhelmed (Affect) .86 .00 .74

3. Feel Under Stress (Affect) .80 .21 .69

4. Irritable Outbursts (Affect) .78 .23 .67

5. Feel Sad or Blue (Affect) .78 .26 .67

6. Back/Joint/Muscle Pain (Pain) .40 .39 .31

7. Weight Gain (Water Retention) .15 .74 .61

8. Abdominal Pain (Pain) .27 .59 .42

9. Water Retention (Water Retention) .15 .80 .66

10. Feel Bloated (Water Retention) .20 .85 .77

Notes: Salient loadings ≥ .30 are shown in bold.
While item 6 showed a complex loading on both factors, for subscale scoring purposes, it was included with Factor 2 
(Physiological symptoms) given its superior conceptual fit with this factor.

Table 4. 
Results of the principal component analysis: Loadings of each Premenstrual Assessment Form – Short Form item 
on the orthogonally-rotated two-factor solution.
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r = .49, a large magnitude correlation (Table 3). Consistent with H2, internal consis-
tencies for the resultant subscales ranged from acceptable (physiological subscale; 
α = .76) to good (psychological subscale; α = .85; [34]). The internal consistency of 
the physiological subscale remained essentially unchanged if the one cross-loading 
item (item 6) was removed (α = .75); thus, item 6 was retained in scoring the physi-
ological subscale.

Given its superior simple structure and interpretability, the acceptable to good 
internal consistencies of the resultant subscales, and based on the principle of parsi-
mony, the two-factor solution was chosen above the three-factor solution as the best 
representation of the factor structure underlying the PAF-SF. Bivariate correlations 
between all subscales identified using the PCAs are shown in Table 3.

3.3 Criterion-related validity

Bivariate correlations suggested significant convergent/discriminant relationships 
between the two PAF-SF subscales and various criterion measures. Consistent with 
H3, the PAF-SF was correlated with the STAI trait anxiety subscale only in the case 
of the psychological but not the physiological PAF-SF subscale. Specifically, higher 
scores on the psychological subscale of the PAF-SF were associated with significantly 
more trait anxiety (r = .47, p < .001) on the STAI trait anxiety subscale; the correla-
tion was large in magnitude supporting the PAF-SF psychological subscale’s validity 
but not so large as to suggest redundancy with trait anxiety. Also consistent with H3, 
scores on the physiological subscale of the PAF-SF were not significantly related to 
scores on the trait anxiety subscale of the STAI (r = .14, p = .213; small magnitude 
correlation). Comparison of dependent-sample correlations revealed that the cor-
relation between STAI-T and the PAF-SF was significantly stronger in the case of the 
psychological than the physiological PAF-SF subscale (z = 3.23, p = .001).

Consistent with H4, the PAF-SF subscales were also correlated with the affective 
symptom count on the SCID-5 PMDD module only for the psychological, but not the 
physiological PAF-SF subscale. A significant large magnitude positive correlation was 
observed between the number of affective symptoms endorsed on the SCID-5 and 
scores on the psychological subscale of the PAF-SF (r = .49, p < .001). In contrast, 
scores on the physiological subscale of the PAF-SF were not significantly related 
to affective symptom count on the SCID-5 PMDD module (r = .20, p = .062; small 
magnitude correlation). Comparison of dependent-sample correlations revealed that 
the correlation between SCID-5 PMDD affective symptom count and the PAF-SF was 
significantly stronger in the case of the psychological than the physiological PAF-SF 
subscale (z = 2.89, p = .002).

Partially consistent with H5, a significant positive correlation of moderate magni-
tude was observed between the number of somatic premenstrual-related symptoms 
endorsed on the SCID-5 and scores on the physiological subscale of the PAF-SF 
(r = .29, p = .008). But contrary to H5, scores on the psychological subscale of the 
PAF-SF were also significantly related to the somatic symptom count on the SCID-5 
PMDD module with a correlation coefficient of similar moderate magnitude to that 
seen with the physiological subscale of the PAF-SF (r = .29, p = .007).

3.4 Construct validity: Known groups validation

Partially consistent with H6, females with a provisional diagnosis of PMDD on the 
SCID-5 reported higher scores on the psychological subscale of the PAF-SF than those 
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without a diagnosis (t85 = −2.25, p = .03; d = .52 [medium effect size]; see Figure 2A). 
However, inconsistent with H6, scores on the physiological subscale of the PAF-SF did 
not differ between PMDD groups (t85 = −.62, p = .54; d = .15 [small effect size]; see 
Figure 2B).

4. Discussion

One of the purposes of the present study was to examine the factorial validity of 
the 10-item PAF-SF since it had never been subject to factor analysis before. While in 
the initial test development and validation study, Allen et al. [19] did find support for 
a three-factor solution to an earlier 20-item version of the PAF-SF (i.e., affect, water 
retention, and pain factors), they further reduced the scale to 10-items but did not 
confirm the assumed three-factor structure of the reduced scale. In the present study, 
the traditional Kaiser’s [28] eigenvalues >1.0 criterion for determining the number of 
factors to retain suggested a three-factor solution which, at first glance, resembled the 
three-factor structure suggested by Allen et al. [19] with Factors 1–3 capturing affect, 
water retention, and pain symptoms, respectively. However, there were several prob-
lems with this solution. First, there were several complex loadings between the water 
retention and pain factors with all intended pain items showing primary or secondary 
loadings on Factor 2, water retention. Second, contrary to theory, the three intended 
pain items showed opposite direction salient loadings on Factor 3 with breast pain 

Figure 2. 
Mean (A) psychological and (B) physiological subscale scores on the Premenstrual Assessment Form – Short Form 
(PAF-SF; [19]) in females with (n = 24) and without (n = 63) a provisional premenstrual dysphoric disorder 
(PMDD) diagnosis. Error bars represent standard errors. An asterisk (*) indicates significantly higher PAF-SF 
psychological subscale scores in females with a provisional PMDD diagnosis versus those without (p < .05).
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showing a positive loading, and abdominal pain and back/joint/muscle pain show-
ing negative loadings, on this factor. Finally, while the affect and water retention 
subscales [19] showed good internal consistencies (α’s > .80), the internal consistency 
for the pain subscale (i.e., α = .45) was unacceptably low [34]. Taken together, these 
findings suggested that the three-factor solution represented factor over-extraction 
and provided little in the way of factorial validity for a pain factor that was distinct 
from the water retention factor. Indeed, when Allen et al. [19] reduced their 20-item 
PAF-SF to the current 10-item version, they had to lower the magnitude of accept-
able factor loadings for item retention from their intended minimum of .40 to find 
sufficient items that could be retained for their pain subscale. Each of their retained 
three pain items had secondary (or primary) salient loadings on the water retention 
factor in their PCA of the 20-item version of the PAF-SF [19]. Thus, it is perhaps not 
surprising that there was a lack of stability of a separate pain factor in our replication.

The more stringent parallel analysis criterion (using mean eigenvalues) for 
determining the number of factors to retain suggested a two-factor solution with 
factors that we labeled psychological and physiological premenstrual symptoms, 
respectively. All four items in Allen et al.’s [19] affect subscale comprised the first 
factor (psychological), and the remaining water retention and pain items all showed 
salient loadings on the second factor (physiological). This two-factor solution showed 
a superior simple structure [31] relative to the three-factor solution and both resultant 
subscales from the two-factor solution showed acceptable to good internal consisten-
cies (α’s > .70). Thus, we opted to select the more parsimonious two-factor structure 
over the three-factor structure. While this runs contrary to the results of Allen et al. 
[19] and H1, parallel analysis has been found to produce more accurate factor extrac-
tions than Kaiser’s [29] eigenvalue >1.0 rule [35], providing further impetus for our 
selecting the two-factor over the three-factor solution. All additional validation tests 
were conducted using subscale scores derived from the two-factor solution.

We saw strong support for the criterion-related validity of the psychological 
symptom subscale of the PAF-SF in that this subscale showed theoretically expected 
significant positive, large magnitude correlations with trait anxiety and with the 
count of premenstrual affective symptoms endorsed on the SCID-5 PMDD module 
[20]. This shows that females who are more dispositionally anxious (i.e., showing a 
tendency to experience greater anxiety across a variety of situations; [22]) are also 
more likely to self-report changes in negative affect, including anxious affect, in the 
five days prior to menstruation on the PAF-SF. These criterion-related validity results 
also show that females who endorse experiencing more affective symptoms on a gold-
standard clinical interview for diagnosing PMDD also self-report a greater severity 
of psychological premenstrual symptoms on the PAF-SF. Moreover, these significant 
criterion-related validity findings were specific to the psychological symptom 
subscale of the PAF-SF and were not seen with the PAF-SF physiological symptoms 
subscale. Additionally, the magnitudes of the correlations of these two criterion 
measures with the PAF-SF were significantly stronger for the psychological subscale 
than for the physiological subscale. Overall, this provides strong criterion-validation 
for the PAF-SF psychological symptoms subscale, consistent with H3.

The test of criterion-related validity of the PAF-SF physiological symptoms 
subscale produced results that were less definitive. Consistent with H4, this subscale 
showed a significant positive correlation of moderate magnitude with a symptom 
count measure of somatic symptoms endorsed on the SCID-5 PMDD module [20]. 
However, this relation was not unique to the physiological symptom subscale of the 
PAF-SF; indeed, a similar moderate magnitude correlation with the PMDD somatic 
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symptom count was seen for the PAF-SF psychological symptom subscale. At first 
glance, this might suggest relatively poor criterion-related validity for the physiologi-
cal symptom subscale of the PAF-SF. However, certain limitations of the symptom 
count of PMDD somatic symptoms endorsed on the SCID-5 as the criterion measure 
against which the PAF-SF physiological symptoms subscale was assessed should be 
acknowledged. There was substantial content overlap between the PAF-SF psycho-
logical scale and the SCID-5 PMDD affective symptom count criterion measure. 
However, this was less true of the content match between the PAF-SF physiological 
scale and the SCID-5 PMDD somatic symptom count criterion measure where all 
six PAF-SF physiological scale items corresponded to only one of four of the PMDD 
somatic symptoms assessed (i.e., DSM-5 PMDD Criterion C7: pain/water reten-
tion). We considered using only endorsement on the SCID-5 of the single symptom, 
Criterion C7 from the DSM-5, as our criterion-validity check for our test of H5. 
However, the use of single-item measures as criterion measures are usually advised 
against in the psychometric literature due to measurement error concerns [36]. 
Moreover, factor analytic work on the symptoms of PMDD in the DSM-5 [15] has 
shown that the pain/water retention symptom (Criterion C7) shows a moderate but 
salient loading on a factor defined by strong salient loadings from the affective symp-
toms (Criteria B1-B4) rather than loading with the remaining “somatic” symptoms 
(Criteria C3-C5) on their separate second factor [37, 38]. The lack of clear division of 
DSM-5 PMDD symptoms into affective versus somatic domains may explain why both 
the PAF-SF physiological and psychological subscales correlated to the same moderate 
degree with the PMDD somatic symptom count on the SCID-5. Thus, while the cor-
relation of the PAF-SF physiological subscale with the PMDD somatic symptom count 
on the SCID-5 provides some preliminary criterion-related validation for this PAF-SF 
subscale, more work needs to be done to definitively support its validity in the future.

Our known groups validity analysis yielded results partially consistent with H6. 
Specifically, females with a provisional diagnosis of PMDD on the gold-standard SCID-5 
scored significantly higher than those without provisional PMDD on the psychologi-
cal symptom subscale of the PAF-SF, with the group difference proving moderate 
magnitude [32]. This provides important evidence of construct validity for this PAF-SF 
subscale. Unexpectedly, those in the provisional PMDD group did not score significantly 
higher on the physiological symptom subscale of the PAF-SF (a small magnitude group 
difference; [32]). While this might at first glance suggest a lack of construct validity for 
the physiological symptom subscale, it is important to remember that water retention 
and pain symptoms (tapped by the six items of the PAF-SF physiological symptoms 
subscale) represent only a single symptom (Criterion C7) of 11 symptoms on the SCID-5 
PMDD module. Indeed, factor analytic work on the symptoms of PMDD in the DSM-5 
has shown higher importance of the affective symptoms (Criteria B1-B4) as opposed to 
water retention and pain symptoms (Criterion C7) as core symptoms of PMDD [37].

While the primary purpose of the present study was practical – i.e., further evalu-
ation of the psychometric properties of the 10-item PAF-SF [19] – our findings also 
contribute to the theoretical understanding of the underlying structure of premen-
strual symptoms. Like our PCA supporting two factors underlying the structure of 
premenstrual symptoms, other recent findings have supported two factors [37, 38]. 
Where these various findings converge is in identifying a primary factor comprised 
of affective premenstrual symptoms (e.g., mood swings, anxious mood, dysphoric 
mood) and a separate second factor comprised of physiological symptoms. However, 
the specific symptoms loading onto the second factor have varied across studies 
depending on the premenstrual symptom measure used. With our PCA of the 10-item 
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PAF-SF, the physiological symptoms loading on Factor 2 were a set of six items 
comprising water retention and pain (captured with a single item [C7] in the DSM-5). 
For the other two studies [37, 38], the factor analyses were of the DSM-5 items where 
Factor 2 included salient loadings from somatic symptoms like sleep disturbance and 
appetite changes. Interestingly, the DSM-5 water retention/pain item showed a salient 
loading on the first (affective) factor rather than the second factor in both studies [37, 
38]. This suggests that one may need to have a greater weighting of water retention 
and pain symptoms within the measurement tool than currently represented in the 
DSM-5 definition of PMDD for a separate water retention/pain factor to emerge. It 
remains to be determined if, when added to the DSM-5 to replace the current single 
water retention/pain symptom, the six PAF-SF physiological symptoms would load 
with the other DSM-5 somatic symptoms or on their own separate factor.

Several potential study limitations should be acknowledged that may affect the 
interpretation of our results and suggest useful directions for future research. First, 
our sample size was relatively small for conducting a PCA. While our sample size 
of N = 87 participants exceeds some rules-of-thumb for PCA sample size such as a 
minimum of five participants per variable (N = 50 minimum in our case; [39]) or 
20 participants per factor (N = 60 minimum in the case of our three-factor solution; 
[40]), it was just short of the sample size recommended by other rules-of-thumb 
such as 10 participants per variable (N = 100 minimum in our case; [36]) or N = 100 
participants minimum overall [41]. The biggest risk of having an inadequate sample 
size for a PCA is a potential lack of replicability of the factorial solution [42]. Thus, it 
will be important for future studies to replicate our recommended two-factor solu-
tion for the PAF-SF using a larger sample and confirmatory factor analytic methods. 
Second, our sample had several characteristics that may limit generalizability of our 
results. For example, participants were all regular cannabis users for reasons related 
to the larger study from which this secondary data was drawn [19]. Like the original 
measure development sample (female smokers undergoing tobacco cessation; [19]), 
results obtained with substance-using samples may not generalize to non-substance 
users. As another example, a relatively large proportion of the sample (over one-
quarter) met DSM-5 criteria for a provisional PMDD diagnosis which is substantially 
higher than the 3–8% of the general female population with PMDD [12, 13]. This high 
rate may have been due to (a) the original study [21] being advertised as concern-
ing cannabis use across the menstrual cycle which may have preferentially attracted 
females with PMDD concerns and/or (b) our failure to confirm PMDD diagnoses 
with prospective daily ratings of symptoms for two symptomatic cycles as required 
by DSM-5 [15]. Either way, it will be important to examine the psychometric proper-
ties of the PAF-SF in a more representative sample of naturally cycling females in 
the future. Finally, as with the original validation study [19], only a small number of 
criterion measures were included in the present study to examine the criterion-related 
validity of the PAF-SF. Thus, future studies should include a broader range of vali-
dating tools, particularly those that might theoretically be expected to show unique 
correlations with the physiological subscale of the PAF-SF.

5. Conclusion

In conclusion, our study provides additional support for the good psychometric 
properties of the PAF-SF that builds upon the results presented by Allen et al. [19] in 
their original test development and preliminary validation study. However, contrary 
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to Allen et al.’s [19] recommendations that this self-report measure should be scored on 
three subscales, our findings suggest that the PAF-SF should be scored according to two 
subscales – psychological (the equivalent of Allen et al.’s [19] 4-item affect subscale) 
and physiological symptoms (the equivalent of the sum of Allen et al.’s [19] 3-item water 
retention subscale and their 3-item pain subscale). Both of our suggested subscales 
show at least partial evidence of criterion-related validity in relation to theoretically 
relevant criterion variables, and the psychological subscale shows evidence of known 
groups validity in relation to PMDD diagnoses. Overall, our findings add to the pre-
liminary results of Allen et al. [19] in supporting the 10-item PAF-SF as a useful brief 
measure of premenstrual symptom severity for both research and clinical settings, that 
can overcome the practical limitations of longer measures of premenstrual symptoms.
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Abstract

Menopause should be treated as a state of alteration of estrogen metabolism. It is 
characterized by a decrease in progesterone and an increase in estrogen followed by a 
drop in estrogen. The purpose of this study is to investigate the activity of hyaluronic 
acid 120 mg and isoflavones MF11RCE 80 mg, in the recovery of the symptoms of 
menopause and the treatment of its secondary complications such as osteoporosis, 
urogenital atrophy and accompanying urinary incontinence and vasomotor syndrome 
MF11RCE isoflavones are widely used to treat various disorders related mainly to 
women’s health and mainly osteoporosis and menopausal discomforts, based on 
epidemiological studies that brought the above diseases to a lower percentage, in 
populations with a high consumption of these plant estrogens. Isoflavones are derived 
from plants and structurally or functionally resemble endogenous-natural estrogens 
and their active metabolites. Therefore, they have significant estrogenic (agonistic/
antagonistic) activity.

Keywords: isoflavones, hyaluronic acid, hormone replacement theory, alternative 
treatment options for climacteric symptoms, climacteric symptoms

1. Introduction

Menopause is the permanent cessation of a woman’s period due to the exhaustion of 
the follicles, and loss of ovarian function and marks the end of a woman’s reproductive 
age occurring during the climacteric [1]. For a woman to be considered menopausal, 
menstruation should have stopped for a period of 12 months from the last menstrual 
period without any obvious physiological or pathological cause being responsible. The 
climacteric period may begin approximately four years before the last menstruation, on 
average 50.8 years. Duration of the symptoms may continue for several years after the 



Women’s Health Problems – A Global Perspective

94

last menstruation. The timing of menopause does not depend on the timing of men-
struation and depends on family and racial factors [1]. The true causes of the process 
of ovarian failure leading to menopause have not been fully elucidated. An association 
of genes and menopause related to the biological mechanisms of DNA self-repair 
was certified. Two genes in particular, Chek1 and Chek2, according to experimental 
research in rodents, significantly affect fertility and menopause [2, 3]. The above genes 
are involved in cell apoptosis. Women who have a particular variant of Chek2, which 
renders the gene non-functional, are at menopause 3.5 years later compared to those 
in whom the specific gene is fully functional. According to researchers, the genetic 
modification of female mice, with the Chek2 gene deactivated, the survival time of the 
eggs of the experimental animals was longer. It is believed that if there was a drug that 
blocked Chek2, it would help women have more eggs at an older age [3–6].

Hormone replacement therapy began, initially, as an attempt to alleviate specific 
symptoms (vasomotor) caused by changes in estrogen production during menopause.

However, when the long-term complications of menopause on women’s health 
became known, hormone replacement, in addition to being symptomatic, also 
acquired a preventive character. Classical hormone replacement therapy involves the 
administration of estrogens in combination with progesterone.

2. Phytoestrogens

They are a large group of plant substances whose chemical molecular structure 
contains a phenolic ring like estrogen. The main representatives are isoflavones and 
lignans. Isoflavones such as genistein are found in a number of plants such as green tea 
and possess both estrogenic and antiestrogenic properties like tamoxifen. Other plant 
substances are herbs and fruits such as valerian, hops, and black beans.

Dihydroepiandrosterone is an endogenous steroid secreted from the surface of 
the adrenal gland and is a precursor of testosterone and estrogen. The term phy-
toestrogens is descriptive and is used for non-steroidal compounds, which either 
exhibit estrogenic activity or are metabolized to substances with estrogenic activity. 
Phytoestrogens are a large family of plant-derived, non-steroidal substances that 
structurally or functionally resemble endogenous natural estrogens and their active 
metabolites. Therefore, they have significant estrogenic (agonistic/antagonistic) 
activity. The main groups of phytoestrogens are four: isoflavones, linoleins, coumes-
tanes and stilbenes. They are found in more than 300 plants, especially vegetables. 
Phytoestrogens are structurally similar to 17β-estradiol (phenol ring) and bind to the 
estrogen receptors Era and Erβ. There are more than 1000 types of isoflavones. The 
most studied are genistein and daidzein, which have the strongest estrogenic effect. 
They are found in vegetables such as soybeans, chickpeas, clover, lentils and beans. 
Secondary soy products (milk and flour) contain lower amounts of phytoestrogens 
than primary products. Isoflavones are found in plants as conjugated glycosides, 
called glucones. This carbohydrate derivative must be broken down in the intestine, 
by the action of the intestinal flora, in order to produce active substances, the agly-
cones. The bioavailability of isoflavones depends on individual differences in intes-
tinal flora and intestinal absorption. A difference has been found in the metabolism 
of phytoestrogens between men and women, with the latter metabolizing them more 
efficiently. Isoflavones are found in their active unconjugated form in fermented soy 
foods. These foods are most commonly found in Asia, where the consumption of 
soy products is widespread. Linoids, mainly enterolactone and enterodiol, are the 
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most common phytoestrogens in the Western diet and are found in large amounts in 
flaxseed, lentils, and various fruits and vegetables. Coumestans are strong activators 
of estrogen receptors, but they are not included in the daily diet. They are mainly 
found in plant stems. Of the stilbenes, the best known is resveratrol. Its protective 
effect against breast cancer is the subject of research [6–9].

3. Effect of phytoestrogens

Phytoestrogens can bind to estrogen receptors α and β (ERa and ER-β respectively), 
in the same way that selective estrogen receptor modulators (SERMs) do. Their 
chemical affinity for the Era and Erβ receptors may be dose-dependent but is less than 
that of estrogens However, some phytoestrogens show a higher affinity for Erb recep-
tors than estrogens, which may mean that they exert their effects through different 
pathways.

Each phytoestrogen exhibits different estrogenic potency. For example, in the fla-
vonoid group, genistein is stronger than biochanin A, which is stronger than daidzein. 
Kuiper and colleagues showed that the intensity of stimulation of transcriptional 
activity by the receptor varies and depends on the estrogenic potency of the phytoes-
trogen, which is bound. Also, phytoestrogens, as well as synthetic estrogens, show a 
different degree of affinity for each of the two isoforms of the estrogen receptor. In 
general, it appears that phytoestrogens preferentially bind to Er-β rather than Era. 
Phytoestrogens have limited estrogen receptor modifying ability. Studies have shown 
that isoflavones have agonistic and antagonistic activity but are strong ERβ and mild 
ERα agonists. The structural formula of the isoflavones, with the phenolic ring, is 
similar to that of 17β-estradiol. The similarity allows isoflavones to bind to the estro-
gen receptor, essentially replacing 17β-estradiol) [9–14]. Their effect can explain the 
way in which phytoestrogens act protectively against breast cancer, since ERβ inhibits 
the growth of breast cells, while ERα promotes it. However, it is not known whether 
isoflavones bind to the estrogen receptor competitively at the primary estrogen 
binding site, or whether they have a different binding site. Furthermore, genistein 
has been found to bind to the active estrogen binding site in ERβ. Phytoestrogens 
can also promote differentiation and Studies on phytoestrogens have shown that the 
recruitment of co-regulatory molecules may have an important role in determining 
their function. In particular, isoflavones appear to selectively activate transcriptional 
pathways, initiated by ERβ, and in particular, transcriptional repression. The affin-
ity shown by isoflavones for ERβ results in a change in the structure of the receptor, 
which thus exhibits a greater affinity for specific co-regulators than Erα, which 
causes inhibition of angiogenesis, cell proliferation, tyrosine kinase and topoisomera 
Phytoestrogens also have a dual effect on signaling pathways starting with estrogen 
receptors. For example, protein kinase B (Akt), whose phosphorylation normally fol-
lows ERα activation, is up-regulated by genistein and daidzein in estrogen receptor-
positive breast cancer cell lines, while resveratrol has inhibited the phosphorylation 
of act activity. In this way, they prevent the growth of tumors. Conversely, in cell lines 
negative for estrogen receptor expression, resveratrol and daidzein activate act, while 
genistein inhibits its phosphorylation. Research into the effect of phytoestrogens on 
cell cycle regulators and transcription factors is contributing to the creation of syn-
thetic substances that inhibit pathways and factors that are up-regulated by estrogen 
receptors. Their role is not completely known even for plants (protection from UV 
radiation and fungi, antioxidant activity, and many others) [9–14].
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Associated with the ERs (ERa, ΕΠβ), they have a selective modifying capacity in 
the final gene expression, acting on transcription factors, so that their estrogenic/
antiestrogenic effect is tissue-specific and cell-specific. They are referred to as natural 
SERMs. They are weak estrogens, but the affinity and activation of ERβ is 100 times 
stronger than that of ERα. They are therefore considered to have a beneficial effect 
on tissues with a strong presence of Erβ (ovary, prostate, lung, CNS, bladder, gastro-
intestinal). In cancerous tumors, the existence of ERP is favorable for the course of 
the disease. They also inhibit enzymes important for the metabolism of steroids, such 
as 17β-H5θ5, (12 isozymes, 1,5,7 are of interest for the breast), 3β-H5D1, aromatase, 
sulfatase, and sulfotransferases, which convert patient estrogens and androgens, to 
strong estrogens with mitogenic action) [9–14].

The above results both from in vitro cell systems, and from in vivo models of 
hypophysectomized, ovariectomized, (depending on the ultimate goal) experimen-
tal animals.

Like estrogens, they bind to membrane receptors, but they also exert estrogen-
independent action by other mechanisms. Genistein may alter the expression of 
progesterone, androgen, and oxytocin receptors with unknown clinical significance. 
It has been reported that they induce the release of hormones from SHBG, inhibit 
MAPkinase, topoisomerae II etc.

They exert unwanted effects on the reproductive system, female and male. The 
first observations were made in sheep that developed infertility by eating subterra-
nean clover. Also, chronic exposure of spermatozoa to high doses of genistein caused 
infertility, by inhibiting the acrosomal reaction and affecting their motility. The 
ingested plant foods are digested and the phytoestrogens they contain are converted 
by the intestinal bacteria into biologically active components. The amount of biologi-
cally active components absorbed varies widely, while the relative potency or affinity 
of phytoestrogens for estrogen receptors is 0.1–0.2% of that of estradiol.

In premenopausal women with physiologically high circulating estrogen levels, 
phytoestrogens compete with endogenous estrogens for binding to their respective 
receptors. Therefore, the net effect of phytoestrogens in premenopausal women may 
be antiestrogenic. Correspondingly, in postmenopausal women who have naturally 
high levels of natural estrogens or are receiving estrogen therapy, the net effect of 
phytoestrogens may also be antiestrogenic. Conversely, in postmenopausal women 
with low levels of circulating estrogen, the binding of phytoestrogens to estrogen 
receptors may result in estrogenic action of these substances. The latter, i.e. post-
menopausal women with low levels of circulating estrogen and without replacement 
therapy for their ovarian function, have the greatest risk of vasomotor symptoms, 
atrophy of the vaginal epithelium and osteoporosis. This group of women is expected 
to benefit more from taking phytoestrogens. Recently, experimental and epidemio-
logical studies provide convincing data on the various benefits that can come from the 
consumption of soy and its derivatives. For example, the isoflavones it contains seem 
to protect against the onset of various forms of cancer or diseases of the circulatory 
system, as well as against the loss of bone density. Numerous research investigations 
have demonstrated the impact of soy isoflavones on distinct target molecules and 
signaling pathways, encompassing vital cellular processes such as cell growth and dif-
ferentiation, regulation of cell cycle, apoptosis, angiogenesis, cell adhesion and 
migration, as well as metastatic ability, along with the activity of diverse enzymes. 
Soy isoflavones exhibit binding affinity towards estrogen receptors α and β, thereby 
exerting a modulatory effect. Concurrently, these same substances appear to exert an 
effect independent of estrogen receptor activation [14–16].
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4. Phytoestrogens and their effect on estrogen biosynthesis and excretion

Human studies of the effect of phytoestrogens on estrogen synthesis and  excretion 
usually assess urinary levels of estrogens or steroid derivatives, as well as their 
metabolites. In addition, many of these studies also estimate the levels of phytoestro-
gens and investigate the factors influencing the values. Clinical studies have conflict-
ing results. Lu et al. fed ten premenopausal women a high-soy diet starting from the 
second day of the cycle to the second day of the next cycle. Blood and urine samples 
were taken before and during feeding. The results showed that 17β-estradiol levels 
decreased by 25%, however, cycle length did not change. The Kumar et al. dietary 
intervention study reached similar conclusions results regarding the overall effect 
of phytoestrogens. The women were randomized to receive 40 mg of isoflavones 
or placebo per day for twelve weeks. It was found, therefore, that the values of free 
estradiol and estrone were reduced. Sex hormone-binding globulin (SHBG) and mean 
cycle length increased. In contrast, in the long-term dietary intervention study by 
Maskarinec and colleagues in premenopausal women, no difference in cycle length or 
hormone concentrations was detected. All of the above studies lead to the hypothesis 
that dietary intake of phytoestrogens, although important, may not be a decisive 
factor in breast cancer prevention by itself [14–16].

The urine phytoestrogens are metabolized by the intestinal flora into more active 
compounds, with the result that substances that affect the flora, potentially also 
affect the activity of the phytoestrogens. Administration of antibiotics has been 
observed to cause a sustained decrease in enterolactone levels in the gut. It appears 
that premenopausal women who receive long-term antibiotic therapy for urinary 
tract infections are at greater risk of developing breast cancer, possibly because the 
intestinal metabolism of phytoestrogens is disturbed. The intake of phytoestrogens, 
in combination with several other factors, affects the levels of estrogen derivatives in 
the body and their excretion. In clinical studies it is difficult to determine serum levels 
of phytoestrogens due to their short half-life. As most phytoestrogens are excreted in 
the urine, measurement of their urinary metabolites can be indicative of the phytoes-
trogens that dominate the diet and the main sources of intake. Some metabolites of 
phytoestrogens, such as enterolactone and equol, are found in urine. Urinary equol 
excretion was suggested as an indicator of the protective effect of phytoestrogens. 
Duncan et al. studied the hormonal profile of women who did or did not excrete equol 
in the urine and found that the first group of women had lower levels of estrone, 
estrone sulfate, testosterone, dihydrotestosterone, as well as higher SHBG values, 
regardless of dietary intake phytoestrogens. This steroid profile was found to have a 
protective role in breast cancer. It is noteworthy that the urinary excretion of phy-
toestrogens is not constant, but shows a geographical distribution. Women, living 
in areas with a low incidence of breast cancer, have a higher value of isoflavonoids in 
urine. Women who do not eat meat also have a higher concentration of isoflavonoids 
in their urine. However, it is unknown whether urinary enterolactone has a protec-
tive role against breast cancer or is simply indicative of a healthy hormonal profile. 
Certainly, the amount of phytoestrogens ingested with food is not the only factor that 
determines their protective effect. The levels of reproductive hormones are possibly 
such a factor. Phytoestrogens have been observed to stimulate the production of sex 
steroid hormones by liver cells. In addition, they have been found to inhibit the func-
tion of enzymes involved in the synthesis of estrogen. This, in turn, leads to low free 
estrogen values and reduced peripheral conversion of androgens to estrogens, which 
are important in estrogen development [14–16].
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5. Metabolism

Individual differences in the bioavailability of the isoflavones genistein, and 
daidzein (most common phytoestrogens), depend on the intestinal flora. They are 
absorbed with soy as inactive glycosides, and are converted in the intestine into 
biologically active aglyconic forms, by the action of bacterial β-glucosidases. After 
absorption they are reconstituted in the liver mainly to glucuronic acid and less to 
sulfuric acid. Daidzein can be further metabolized to equol (in 30–50% of people), or 
to o-demethylangolensin (O-DMA) in 80–90% of the population.

A metabolite of genistein is p-ethyl phenol. The main phytoestrogens detected 
in the blood and urine of mammals are daidzein, genistein, equol, O-DMA. Their 
metabolism, mainly intestinal, and hepatic differs between children, adolescents 
and adults, resulting in difficulty in the interpretation of the various measurements. 
Phytoestrogens are polyphenolic non-steroidal plant compounds with a biological 
activity analogous (agonistic or antagonistic) to that of estrogens [16–20].

Based on their chemical composition, phytoestrogens can be divided into four 
main groups: isoflavonoids, flavonoids, stilbenes and lignans. Of these, soy mainly 
contains isoflavones, which are the best-studied substances in this category. Since 
phytoestrogens are structurally very similar to 17β-estradiol, they may exhibit selec-
tive estrogen receptor modifying activity. Many structurally diverse compounds, 
from both industry and natural sources, have been reported to have estrogenic 
activity. Such substances are DDT, polychlorinated biphenyls (PCBs) and diethyl-
stilbestrol, as well as pharmaceutical estrogens, opium and ethinylestradiol. If we 
exclude ovarian steroids, most substances with estrogenic action are produced by 
plants. In addition to the substances mentioned above, there are also some that have 
not been sufficiently studied, such as β-resorcyclic acid lactans produced by fungi 
that attack nuts and classified as mycoestrogens or terpenoids and some saponins that 
appear to exhibit some estrogenic activity. Isoflavonoids are, as mentioned, the most 
studied group of phytoestrogens. The discovery of these substances was accidental 
and is of historical interest. In 1932, Marrian and Haslewood isolated a substance 
that was thought to have “contaminated” the hormone hydroxyestrine, which was 
found in high levels in the urine of pregnant mares (X). As the substance was found 
in the urine of non-pregnant mares as well as male horses, it was considered unrelated 
to pregnancy. Because it came from horses, it was called equoli Characteristically, 
the substance was isolated in the urine during the summer months, less during the 
autumn and not at all during the winter. Although it was not recognized at first, we 
later learned that this is due to the seasonal presence of isoflavones in plants [16–20].

Soybeans are an abundant source of isoflavones, containing approximately 2 g of 
isoflavonoids per kilogram of fresh weight.

However, it is important to note that the content of isoflavones in soy products 
can vary depending on the specific soybean variety and the processing methods 
employed. Consequently, different sources of soy proteins may not possess equal 
quantities of isoflavones, and this variability should be considered in epidemiological 
studies. Thus, soy proteins used in the production of meat analogs tend to have low 
levels of isoflavones when extracted with water, and no isoflavones if extracted with 
ethanol. Similarly, soybean oil does not contain any isoflavones, while soy sauce gen-
erally has minimal to negligible amounts. In addition to soy, legumes such as lentils 
and beans also contain isoflavones, although in much smaller quantities. Numerous 
types of isoflavonoids have been identified, with daidzein and genistein being the 
primary representatives.
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These isoflavonoids are derived from their β-glycoside precursors daidzein and 
genistin, through their enzymatic conversion by normal flora in the gastrointestinal 
tract. The intestinal flora then further metabolizes daidzein to an estrogenic analog, 
but this biotransformation varies greatly from person to person. Despite the similari-
ties of their biphenolic structure with estradiol, their estrogenic activity is 100–1000 
times less than that of estradiol. At the same time, however, their plasma concentra-
tion can be up to 100 times higher than that of estradiol [16–20].

6. Phytoestrogens clinical purposes

Clinical targets of phytoestrogens include relief of vasomotor symptoms of 
 menopause, maintenance of bone mineral density, and inhibition of breast cancer 
growth in retrospective studies. Due to the concern caused by the adverse effects 
of hormone replacement therapy, alternative treatments for the symptoms of 
menopause were sought, with phytoestrogens being the most important. A recent 
Cochrane review highlighted that the efficacy of phytoestrogens in alleviating 
menopausal symptoms remains inconclusive. Furthermore, a recent double-blind, 
prospective study involved the randomization of 60 women into two groups: one 
receiving a daily dosage of 60 mg of isoflavones for the duration of three months, and 
the other receiving a placebo. Menopausal symptoms were assessed and documented 
both before and after the treatment period.

Women in the phytoestrogen group experienced reductions in hot flashes and 
night sweats by 57% and 43% respectively Similar results were observed in another 
study with a small number of women and a duration of administration of phytoestro-
gens for six weeks.

In Europe, phytoestrogens are used clinically to treat menopausal symptoms. 
Recently, locust-derived prenylated flavonoids have been developed for menopausal 
symptoms. One such derivative is 8-prenylnaringenin, which exhibits a strong 
estrogenic effect, and is already administered in Belgium. Regarding the effect of 
phytoestrogens on bone tissue, the results of studies are conflicting. It appears that 
enriching the diet with isoflavones contributes to the maintenance of spinal bone den-
sity. A randomized, double-blind, controlled study compared the effects of hormone 
replacement therapy with genistein on bone metabolism and mineral density after 
one year. When the study was completed, it was found that women receiving hor-
mone replacement therapy and those receiving genistein had a significant increase in 
bone mineral density at the hip, compared to women receiving a placebo. Similar data 
were reported by another randomized, double-blind, controlled trial comparing bone 
mineral density in women receiving an isoflavone extract and in women receiving a 
placebo [16–20].

Akinson et al. found that women in the isoflavone group experienced reduced 
bone mineral loss and bone mineral density.

Although studies on the direct effect of estrogen on breast cancer are difficult to 
conduct, given the long time period necessary to draw conclusions, there are studies on 
mammary cell proliferation and mammographic density. Short-term intake of phytoes-
trogen supplementation stimulates the proliferation of mammary epithelial cells. The 
same was observed in premenopausal women who received phytoestrogens for a long 
time. These histological data are also supported by the observation that women who 
reported even low soy consumption were more likely to present high-risk ultrasound 
parenchymal findings. Other studies reported similar results regarding mammographic 
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density in women with long-term intake of phytoestrogen supplements. As shown by 
animal studies, the age at which a woman is exposed to phytoestrogens, as well as the 
duration of exposure, is potentially important in determining their potential protective 
effect. Key et al. conducted a prospective study involving more than 30,000 women. 
The women filled out a questionnaire twice over a 12-year period and were then 
screened for breast cancer. No relationship was found between soy consumption and 
the development of cancer [21–24]. However, it is worth noting that the majority of 
women involved in the study were not adolescents. Shu et al. conducted a retrospective 
study focusing on women with breast cancer. Participants were asked to complete a 
questionnaire regarding their dietary habits during their adolescent years. The study 
revealed that high soy consumption during adolescence was associated with a reduced 
incidence of breast cancer in adulthood. This finding suggests that this factor may 
contribute to the observed phenomenon where women who immigrate after puberty 
to countries with a higher prevalence of breast cancer than their country of origin 
exhibit a similar breast cancer incidence rate. Nutritional supplements, particularly 
those containing phytoestrogens, are widely utilized for the prevention and treatment 
of various conditions, primarily concerning women’s health. For instance, in 2000, 
the consumption of such supplements reached $20 billion, with 40–55% of Americans 
regularly using supplements, and 24% of these supplements containing plant estrogens.

In 1975–1996, 600 articles were published on the potential benefits of phytoes-
trogens in cardiovascular disease, cancer (prostate, breast, colon), osteoporosis, 
and menopausal disorders, based on epidemiological studies that brought the above 
diseases to a lower rate in populations with high consumption of vegetable estrogens, 
mainly soy. After 2002, with the restriction of the indications of hormone replace-
ment therapy (HRT) exclusively to severe vasomotor symptoms of menopause, the 
role of phytoestrogens as an alternative proposal to HRT is very important [21–24].

7. Cardiovascular disease

Genistein, 54 mg daily improved glycemic and vascular indices in normoin-
sulinemic, and insulin sensitivity in hyperinsulinemic women. In a double-blind, 
randomized controlled trial of 22 women, mean age 58 years, a comparison of 60 mg 
raloxifene and 55 mg phytoestrogens had no effect on humeral expansion. Of the 
components of the metabolic syndrome, with the administration of various soy foods, 
only hypertension appears to be associated with mental disorders, while any protec-
tion in CHD is due, not to protein, but to other components contained in soybeans 
(fiber, polyunsaturated fat, vitamins) [24–26].

8. Osteoporosis

In in vitro tests they stimulate osteoblasts and suppress osteoclasts through IL-6, 
OPG, RANKL. In vivo models of adult ovariectomized mice have been developed 
to study their effect on bone metabolism. In histomorphometric studies in mice, 
dietary administration does not protect bone. Ipriflavone, a synthetic isoflavone, did 
not affect BMD and vertebral fractures in 475 postmenopausal women at a dose of 
600 mg for 4 years. Other authors observed with the same formulation, an improve-
ment in osteoporosis indicators, but there is no clinical indication for prevention of 
osteopenia, and reduction of the risk of fractures [25–29].
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In Asia, the incidence of fractures due to osteoporosis is lower compared to that 
seen in Western countries. This fact can be due to many reasons such as some related 
to anatomical differences, but a main reason could be the high intake of phytoestro-
gens from foods. Asian populations consume 10–20 times more soy, a major source 
of isoflavones, than populations in Western societies. High dietary intake and high 
urinary excretion of isoflavones has been associated with high bone mineral density 
in Chinese, Japanese, and Korean postmenopausal women [25–29].

Small clinical studies in humans have shown the protective effect of phytoes-
trogens on tonic metabolism. Soy isoflavones, genistein and daidzein, prevent 
postmenopausal bone loss in the lumbar fate of the spine. A high dose of isoflavones, 
about 90 mg daily, had a favorable effect on bone density, as observed in a study of 
elderly postmenopausal women.

In a randomized, double-blind, one-year study, researchers evaluated the effect 
of genistein on ninety healthy postmenopausal women. These women were given 
hormone replacement therapy with estrogen and progesterone or genistein at a dose 
of 54 mg per day or placebo. Bone mineral density was assessed and bone metabolism 
products were measured in blood and urine, and their results showed that genistein 
and hormone replacement therapy reduced bone loss about equally.

Assessments of bone metabolism have shown that genistein enhances bone forma-
tion and simultaneously decreases bone resorption, whereas hormone replacement 
therapy appears to only decrease bone resorption.

The effect of phytoestrogens on bone metabolism in fifty-five postmenopausal 
women who had survived breast cancer was studied in a prospective controlled study. 
The women received 114 mg of isoflavones daily or a placebo for 3 months [25–29].

Bone resorption, as reflected in urinary pyridinoline and deoxypyridinoline 
excretion, was significantly reduced in the isoflavone-treated group, while bone 
formation indices were not affected by this treatment regimen. Indirect evidence for 
the potential benefits of phytoestrogens on bone metabolism also comes from studies 
with ipriflavone, an isoflavone derivative. At daily doses ranging from 200 to 600 mg 
per day, this synthetic, non-hormonal drug has been shown to be effective in increas-
ing bone mass and preventing bone loss.

Impressive data from multiple studies in bone cell cultures as well as experimental 
models of postmenopausal osteoporosis in rats support the significant protective 
effect of the soy isoflavones genistein and daidzein on bone. Transferring these 
research data into clinical practice has been a challenge. Human studies have shown 
favorable but mixed results. Most clinical studies are of short duration and in a rela-
tively small number of subjects, making it difficult to observe significant and detailed 
changes in bone. At the same time, the level of intake of soy protein and isoflavones 
varies in these studies, and the optimal dose of intake, so that there is a protective 
effect on bones, has not yet been determined. The clinical studies that have been so 
far can be distinguished into those that have determined biochemical evidence of 
reduced bone turnover by assessing markers of osteoblast and osteoclast activity and 
those that have examined changes in bone mineral density.

The overall results indicate that diets rich in phytoestrogens have a long-term 
protective effect on bone. The magnitude of their effect and their precise mechanisms 
of action are currently elusive or merely conjectural.

It has been known for a long time that women in certain peoples of the Far East, 
such as the Chinese and Japanese, are affected at much lower rates by certain diseases 
such as osteoporosis, atherosclerosis, but also by certain cancers such as breast and 
ovarian.
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Also, it was shown in epidemiological studies that these women complain less 
about symptoms and disorders that appear during menopause, than women in 
the West. In the effort to detect the protective factors responsible for these differ-
ences, great importance was given to diet. After excluding some factors that seem 
to be associated with the increased incidence of stomach cancer in Japan, such as 
preserved foods and especially pastes (which contain particularly high levels of salt, 
nitrites and nitrates), soybeans, which are used in various ways, were evaluated in 
the preparation of Japanese and Chinese cuisine. In addition to proteins and lipids of 
high nutritional value, soy also contains some substances with structural similarities 
to estrogen [25–29].

Recent epidemiological and experimental studies report that diets rich in phy-
toestrogens may have a protective effect on estrogen-dependent conditions such 
as menopausal symptoms and estrogen-dependent diseases such as breast cancer, 
osteoporosis, and cardiovascular disease.

9. Breast cancer

The treatment of hot flashes in women with Ca mastitis is a particularly difficult 
clinical problem, which will increase over time, for two main reasons. (1) The 
increase in survival, (2) the increase in the number of very young affected women, in 
whom the vasomotor effects are more intense, with consequent impact on the quality 
of life. In in vitro, preclinical and clinical studies the results are highly contradictory. 
The purity of the phytoestrogen form increases the stimulatory estrogenic effect and 
reverses the effect of tamoxifen. In women with aromatase inhibitors, what is the 
action of phytoestrogens? In America they are not recommended to consume large 
amounts, as in Asia, but there is no concern about the usual diets [29–32].

A recent study showed a strong inhibitory effect on 17β-H5D1, which converts E1 
to E2, 10 flavonoids, as well as intermediate products of their biosynthesis, while none 
had a proliferative effect on breast cancer cells They seem to protect only women who 
are exposed from an early age, from fetal possibly, in reproductive life studies come 
to conflicting conclusions, while for menopause there are also insufficient results for 
their potentially harmful effect. Of interest is a prospective study in Japan, which 
showed that Genistein, Daidzein, and soy have a positive dose-dependent relationship 
with the increase in hepatocellular carcinoma (HCC) in women, particularly those 
with hepatitis, while they had no effect in men. Since HCC occurs at higher rates 
in the male population, so endogenous estrogens may have a prophylactic role, the 
herbal study showed a different effect in the two sexes.

10. Mental functions

In in vitro and in vivo studies there is a neuroprotective effect through selective 
activation of EPβ. A study of young women given a 1-week diet rich in phytoestrogens 
showed no effect on various mental skills. Taking 160 mg/day of total isoflavones, in 
the form of powder in drinks, for 12 weeks significantly improved hot flashes, mood, 
physical condition, but did not affect lipids and cognitive functions at all. Some 
authors argue that they have an estrogen-like beneficial effect on memory if admin-
istered peri- or very early postmenopausal Another study showed that isoflavones 
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by mechanisms independent of estrogen, had a beneficial effect in young women. 
Many aloe vera skin care products contain anthraquinones, while breast enlargement 
products 8-prenylnaringenin etc.

Their anti-inflammatory, immunosuppressive-immunostimulatory property also 
raises many questions. It has been reported to protect the skin (red clover) from the 
immunosuppression of UV radiation, through their antioxidant and anti-inflamma-
tory action.

Genistein in vitro and in vivo has an antiviral effect on DNA and RNA viruses that 
infect humans and animals. It also acts on the host cell, and on the attachment, entry, 
replication of the virus, through inhibition of tyrosine kinases and topoisomerase II. 
Pharmacological and toxicological in vitro studies have shown apoptotic and toxic 
effects of some phytoestrogens in some cell systems. They suggest that it is important 
to pay attention to the consumption of concentrated amounts of phytoestrogens in 
the form of phytohormone supplements, although dose-dependent studies are needed 
to draw conclusions. In contrast there is no need for concern regarding the intake of 
phytoestrogens from a regular diet [29–34].

11. SERMS (selective estrogen receptor modulator)

Another class of drugs recommended for ΗΡΤ are SERMS (selective estrogen 
receptor modifiers) that simultaneously display an agonistic and antagonistic effect 
of estrogen depending on the tissue. In particular, in bone tissue, the cardiovascular 
system, lipid metabolism, they have an estrogenic effect, which is different from that 
of 17β estradiol and tamoxifen SERMS exhibit endometrial estrogenic activity, inhibit 
breast estrogen receptor activity, and antagonize estrogen-dependent proliferation of 
MCF-7 cells in breast tumors.

In addition, they do not show mitotic activity in the breast, endometrium, are 
administered without progestogen in an existing uterus and have a satisfactory 
effect regarding the prevention of osteoporosis particularly noteworthy is the lack of 
influence on ovarian function and hypothalamic pituitary axis disadvantages include 
unsatisfactory treatment of climacteric symptoms and are therefore a treatment of 
choice for the prevention of osteoporosis in cases of breast cancer and in vaginal 
bleeding occurring in conventional therapy The mentioned phodioestrogens are 
components of students with a source of origin mainly soy. In cases of contraindica-
tions to HRT, it is suggested to enrich the diet with foods rich in phodioestrogens and 
lead to a remission of vasomotor symptoms, protection of the cardiovascular system, 
but they are less effective in osteoporosis and atrophy of the genitourinary system.

The SERMS category includes substances that act as estrogenic agonists or antago-
nists depending on the tissue. This category includes tamoxifen (anti-estrogenic effect 
on the massive mammary gland, estrogenic effect on the endometrium), Clomiphene 
used in cases of a afollicular infertility affects the pituitary gland with an anti-estro-
genic effect in women of reproductive age, however, its action in the pituitary gland 
of postmenopausal women is estrogenic.

SERMS act selectively on estrogen receptors either as agonists or antagonists in a 
target gene and have beneficial effects of estrogen on target tissues avoiding negative 
off-target effects. According to recent data they act as agonists with estrogen receptors 
in bone tissue cardiovascular system competitively in the breast.

There are four SERMS formulations approved for clinical use.
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The three formulations belong to the triphenylethylene family and are as follows:

Clomiphene
Tamoxifen
Toremifene

Raloxifene belongs to the benzothiphene family (second generation SERMS), it 
is the main representative of SERMS, it comes from a modification of the molecular 
structure of clomiphene citrate, tamoxifen and is a selective modifier of estrogen 
receptors.

The indication for raloxifene administration is in women at increased risk for breast 
cancer as an alternative treatment for HRT. The recommended dosage is 60–120 mg, 
the duration of treatment is 4 years and a reduction in vertebral and not vertebral 
fracture is observed. Indifferent from applications-modus: orally or vaginally [27–36].

The substances contained in these preparations act as antagonists in the female 
reproductive system (endometrium, breast) where α-estrogen receptors prevail and 
have an agonistic effect on the skeleton (β estrogen receptors), lipoprotein profile.

In particular, raloxifene has an indication for the prevention of osteoporosis due 
to the certified manifestation of estrogenic effects on bones, increasing bone density 
and anti-estrogenic effects on the breasts and the endometrium.

It acts competitively with the intake of calcium and vitamin D in the bones, it 
has a cardioprotective effect by inhibiting the oxidation of LDL, while a 1/10,000 
thromboembolic event and slight side effects, seasickness myalgia, are reported. 
Raloxifene influences the pituitary gland and the release of gonadotropins in addition 
to its favorable effects in the prevention or treatment of osteoporosis. In experimental 
animal studies, raloxifene prevented the morning fall in LH levels induced by estra-
diol, while it did not affect the evening rise in the levels of the mentioned hormones.

The anti-estrogenic effect of raloxifene on the gonadotropic cells of the anterior 
pituitary gland was certified in these studies. Also, in other experimental studies 
the anti-estrogenic effect of raloxifene on the hypothalamus was certified. of the 
basal secretion of FSH and LH in postmenopausal women and exerts an agonistic or 
antagonistic effect on the estrogen receptors depending on the tissue.

The new selective estrogen receptor modulators include Bazedoxifene, 
Lasoxifene [27–36].

12. Vascular menopauseal symptoms

In 2007, results were published in which the clinical significance of Trifolium 
pretense (red clover) in improving hot flashes was questionable. In 2008 in a total 
of 1112 peri- and post-menopausal women, from various countries, also uncertain 
result, after taking Black cohosh (Cimicifuga racemosa), Cimicifuga or Botryoidus 
or Coriander. Their usefulness in cases of mild-moderate symptoms, at a relatively 
young age, is not in doubt. A 2009 meta-analysis on the side effects of phytoestrogens 
reported gastrointestinal discomfort (abdominal pain), myalgia and insomnia at 
significantly high levels, while there was no thrombosis, stroke, vaginal bleeding, 
myocardial infarctions, endometrial hyperplasia, or breast cancer.

In January 2009 the Cochrane Database of Systematic Reviews published results 
of 30 studies in peri- and postmenopausal women who received high doses of soy, 
soy extract, red clover extract (Promensil), and other phytoestrogens for at least 
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12 weeks. Of the 30 studies, few met the criteria for inclusion in a meta-analysis. 
In these, no significant reduction of vasomotor symptoms was found compared to 
placebo, which, however, in several studies, had a marked improvement in both hot 
flashes and night sweats. In the remaining, low-quality studies, they observed a small 
reduction in discomfort always compared to a placebo.

A Mayo Clinic pilot study was considered encouraging, in which 30 women 
received 40 g of ground flaxseed daily for 6 weeks, and recorded a significant reduc-
tion (>50%) in their hot flashes score. However, a longer study in terms of duration 
and number of women is needed for definitive conclusions. In the above study 50% 
experienced mild abdominal distention, 30% mild diarrhea, and 20% discontinued 
due to side effects.

The authors do not consider that there is sufficient evidence to recommend 
phytoestrogens in the treatment of menopausal symptoms. Hyperplasia of the endo-
metrium, for administration up to 2 years was not observed, but intake of soy 150 mg 
daily, for 5 years caused hyperplasia. With what is known to date, long-term safety for 
the body as a whole has not been established [27–32].

It is clear that the variety and contradiction of the above is not only due to the 
small number of good quality studies (control group, duration, small participation, 
etc.), but also to inherent peculiarities, such as (1) new phytoestrogens are constantly 
being isolated, (2) nomenclature problems, (3) individual differences in their intes-
tinal and hepatic metabolism, (4) different action depending on the endogenous 
estrogenic environment, (5) difference in action depending on dose, route of admin-
istration, duration of exposure, and age (from fetal to postmenopausal), (6) confu-
sion between the substance and the food containing it, (7) the method of extraction 
from the plants probably affects their action and (8) genetic polymorphism.

The idea that “natural” is safe and beneficial is not accepted in every case. 
Phytoestrogens, in any form and concentration, are not indicated for the treatment of 
menopausal vasomotor symptoms, due to insufficient medically documented knowl-
edge about their effectiveness. Bearing in mind, the potentially harmful effects on the 
body, during their long-term administration, the decision should be individualized, and 
in the case of insistence on the alternative route, it is necessary to explain their action, 
the recommendation for short-term use, and the same control as in classic HRT [27–36].

Phytoestrogens are a modern alternative, but derived from a long pharmaceutical 
tradition, for the treatment of osteoporosis and at the same time a holistic proposal 
for the treatment of the symptoms and problems of menopause. Phytoestrogens are 
substances present in food that have a modifying effect on estrogen receptors and 
may have partial estrogenic and anti-estrogenic effects [32, 37–42].

Multiple epidemiological data and experimental findings from in vivo animal 
studies support the protective effect of phytoestrogens on bone loss, in vitro experi-
ments argue for their action on bone, specifically on the osteoclast and osteoblast, 
while some other data show that they improve the absorption of calcium in the 
intestine and thus may improve bone density [27–36].

Additionally, human clinical studies of phytoestrogens show that they may protect 
against bone loss seen during and after menopause and with age. In conclusion, as 
shown by the multiple research data of recent years, phytoestrogens may improve 
bone mass by acting diversely on bone metabolism, thus constituting a new alterna-
tive treatment for osteoporosis.

Phytoestrogens are substances present in food that may have an estrogenic effect. 
Phytoestrogens are divided into isoflavones, lignans and coumestans. Isoflavones 
are converted by intestinal bacteria into genistein and daidzein, while lignans are 
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converted into enterolactone and enterodiol. A variety of foods contain sufficient 
amounts of the various phytoestrogens, such as soy and flaxseed products, which are 
particularly rich sources of isoflavones and lignans respectively.

Today, phytoestrogens seem to be a new alternative, but with deep roots in past 
centuries, a solution for dealing with osteoporosis as well as the symptoms and prob-
lems that accompany the loss of ovarian function, i.e. menopause. Epidemiological, 
experimental and clinical data support their protective role in osteoporosis.

13. Biological impacts of phytoestrogens

The potential of numerous isoflavonoids to interact with estrogenic receptors 
has been extensively examined. Research has revealed that coumestrol exhibits the 
strongest binding to estrogenic receptors among the isoflavonoids, comparable to 
that of 17β-estradiol, affecting both ERα and EIF receptors. Conversely, genistein, 
daidzein, and equol exhibit a higher inclination to bind with ECβ receptors rather 
than ERα receptors. Isoflavones are often present in higher concentrations in the body 
compared to endogenous estrogens. However, the methylation or glycosylation of 
isoflavones generally diminishes their chemical affinity for estrogen receptors.

Certain isoflavonoids can hinder key enzymes involved in the synthesis of estro-
gens and androgens, such as aromatase, 5α-hydroxylase, and 17-OH-dehydrogenase. 
This explains the observed decrease in the occurrence of hormone-secreting cancers 
like breast and prostate cancer. Moreover, additional effects of isoflavonoids have 
been documented, including the inhibition of tyrosine kinase synthesis, DNA topoi-
somerase I and II, and their antiangiogenic and antioxidant properties. Therefore, 
apart from their selective estrogen receptor modulator (SERMs) properties, isoflavo-
noids show potential in the prevention and treatment of various types of cancer, at 
least in experimental models.

Replacement therapy is administered to postmenopausal women to prevent 
menopausal symptoms, osteoporosis, and cardiovascular disease. Despite these 
benefits, after the WHI study, there are concerns about the development of various 
cancers in these women. Today, many studies are investigating the possibility of using 
phytoestrogens as an alternative replacement therapy. An important work by Potter et 
al., showed an inhibition of bone loss if the diet contains for six months 90 mg/day of 
isoflavonoids. The dose, however, was quite large and as noted in a study by Scambia 
et al., a daily dose should not exceed 50–60 mg, in order to avoid adverse effects. 
Furthermore, ipriflavone, which is an alternative replacement therapy for pre-
existing low bone density or menopausal osteoporosis, also showed some results in 
osteoporosis. Iproflavone is a synthetic isoflavone derivative of daidzein that has been 
approved in several countries for the treatment of osteoporosis. It does not appear 
to act through a direct effect on estrogen receptors, so it could only be classified as a 
phytoestrogen in the broadest sense. However, a percentage of 10% after its intake by 
the body turns back into daidzein. However, a large multicenter study did not show its 
effectiveness and linked it to several side effects [32, 38–44].

There are enough data from the use of isoflavonoids in hot flashes during meno-
pause, but without being able to unequivocally support their prescription. In a 
double-blind study, 177 menopausal women were randomized to receive either 50 mg/
day of soy isoflavonoids or placebo. Women in the placebo group woke up an average 
of 1.89 times during the night due to night sweats and hot flashes, while women tak-
ing the soy isoflavonoids woke up 1.52 times, an improvement of 12.4%.
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Also important was the reduction in the intensity of the vasomotor phenomenon, 
as assessed by the women. Various researchers have of course noted the logical 
observation that the reduction by 12.4% means that if a woman had ten episodes 
of hot flashes, with the drug the episodes would now be nine, an observation that 
underlines that statistical significance does not always go hand in hand with clinical 
effectiveness.

In a more recent work, 75 menopausal women with at least seven hot flashes/day 
were randomized to receive soy isoflavonoids or placebo for 16 weeks. The percentage 
of women reporting at least a 50% reduction in hot flashes was 65.8% in the isoflavo-
noid group and 34.2% in the placebo group, a difference that was statistically highly 
significant (p < 0.005). However, it must be emphasized that in this study as well as in 
others, no change was observed in other menopausal symptoms [32, 36–44].

On the other hand, in a very recent double-blind study of 72 women who were 
randomized to receive soy capsules or a placebo, no statistically significant differ-
ence was observed in the relief of menopausal symptoms or overall quality of life. 
Finally, in the recent position of the North American Menopause Society, it is noted 
that the studies published to date can neither support nor reject the administration of 
isoflavone supplements or the consumption of foods containing soy. Finally, however, 
for the relief of mild vasomotor symptoms, he recommends the administration of 
isoflavones in combination with lifestyle changes as an initial treatment before the 
administration of drugs [44–50].

14. Possible adverse effects

In general, both soy contained in foods and isoflavones contained in preparations 
are well tolerated. However, due to the relatively limited and often conflicting data 
from in vitro and experimental animal studies, a definitive safety assessment for 
isoflavonoid intake cannot be made. Moderate intake of isoflavonoids appears to be 
safe for the majority of people, whereas long-term consumption of soy products and 
isoflavone-containing formulations is currently recommended for women with a 
history of breast cancer [46–50].

15. Conclusions

The lifestyle and eating habits of Asian pigs are very different compared to the 
West, so even differences in the occurrence of diseases or menopausal disorders 
cannot be attributed to the consumption of soy and its products alone. Given how the 
doses of commercial preparations, phytoestrogens have not yet been clarified in large 
studies and the possible—long-term—side effects are generally unknown, one cannot 
unreservedly recommend their administration. However, the evidence from the 
often conflicting studies is generally encouraging and certainly indicates the need for 
further investigation. Regarding their use in menopausal symptoms, most researchers 
tend to agree that the use of substances such as soy phytoestrogens could be used as a 
first-line treatment for mild symptoms not associated with sleep or daytime activity 
disturbances, along with lifestyle changes.
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Chapter 6

Role of Hormones over the 
Lifespan: How Hormone  
Balance Affects General Health  
and Well-Being at All Ages
Erika Schwartz and Jill Ketner Villa

Abstract

Hormones define who we are. From puberty to late post-menopause, the changes 
in our sex hormones affect every other hormone in our body. This article will explore 
the state of the science and the clinical application of hormone therapies at various 
ages and during various periods of female lifespan. Literature review of hormone 
therapies, state of the science compared to clinical practice in areas of hormone thera-
pies, the role of class effects, the public and medical training understanding of the 
role of hormone therapies, and the future possibilities for education and research in 
the areas related to hormone therapies. Clinical correlation and relationship between 
scientific data published in PubMed and Google Scholar and public and practitioner 
understanding of hormone therapies.

Keywords: menopause, perimenopause, pre-menopause, postmenopause, puberty, 
lifespan, health, fertility, infertility, class effect, HRT, bHRT, bioidentical hormones, 
human identical hormones, pregnancy, postpartum, prevention, healthspan, women

1. Introduction

As early as 1889, the Merck manual listed “Ovariin” an oral powder derived from 
dried cow’s ovaries, as a treatment for “climacteric, “the term used for menopause 
at the time. The use of hormone therapies for treatment of symptoms of menopause 
is not new to our generation, and research and scientific data abound in the past 
30 years of PubMed, SCOPUS, or Google Scholar. However, if one went to medical 
school and post-graduate training in the past 50 years, one would think hormone 
therapies are recent developments and the research and confusion surrounding them 
started as recently as the year 2002 in the wake of the failure of the Women’s Health 
Initiative.

Although we are still mired in confusion surrounding gonadal hormones the 
data is available to try to put some clarity into the situation. The use of nomen-
clature, presence or absence of class effect, various roles hormones play, use and 
symptoms associated with hormone changes at various ages and the safety of their 
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usage need clarification in order to achieve our goal of accomplishing a thorough 
understanding leading to appropriate use of hormones in prevention and enhanced 
lifespan.

The confusion is primarily due to semantics and politics affecting the prac-
tice of medicine. Medical education is lacking in the area of training on female 
 hormones. The confusion must be eliminated as much as possible so providers can 
have  effective and safe information and training to take care of patients and focus 
on improving the patient’s quality of life. There is dire need to provide educa-
tion on the role of hormones in health and longevity, conduct more clinical and 
comparative studies and provide answers to questions that focus on the long term 
clinical  application of the use of hormones and share the information we have on 
larger scale.

In this chapter, we will attempt to provide a scientifically sound, clinically based 
and research supported perspective on gonadal hormones, their roles in females at 
various phases and stages of their life based on the most up-to-date scientific data 
from Google Scholar, PubMed and Cochrane review.

2. Types of hormones and interactions

Modern science’s transformative impact in the area of gonadal hormones was 
heralded in 1922 with Allen and Doisy’s identification of the ovarian cycle and 
the discovery of estrogen. By 1936, pharmaceutical companies like Schering and 
Richter were already developing oral contraceptives (BC pills) and synthetic hor-
mone replacement therapies (sHRT). Over the following 15 years pharmaceutical 
advances led to wider patient accessibility and increasing use of hormone-related 
interventions, such as BC pills for ovulation suppression, pregnancy prevention and 
conjugated equine estrogen (CEE) to alleviate menopausal symptoms (Premarin™). 
As synthetic (non-human identical) hormones were developed bio-identical 
hormones (molecularly identical to human hormones) were also manufactured. 
The process of manufacturing hormones is all synthetic regardless of what raw 
materials are used (plant based or laboratory developed). The molecular formulas 
vary. From the outset, as more HRT and contraceptive drugs were developed and 
came to the market, the distinction between their actions at the molecular level 
was lost. They were all regarded as one class of drugs. Although their actions may 
have varied, they became viewed as one, that is, estrogens and progestogens. This 
situation lead to the erroneous assumption that all estrogens and progestogens have 
the same effect.

The introduction of the BC pill (must be synthetic in order to suppress ovula-
tion) and sHRT (sourced inexpensively for reasons of cost and availability) initially 
held promise. To this day BC pills work well to prevent ovulation and pregnancy and 
Premarin helps reduce vasomotor symptoms (VMS) of menopause. However, in time 
and as a consequence of numerous small studies undesirable side-effects appeared 
leading to a constant search for better pharmaceutical options and more research and 
development.

It’s important to note that the impact and interactions of hormones vary in women 
at all ages and phases of their life. The complex interplay of gonadal hormones and 
their intricate and crucial roles shape human development, metabolic processes, 
fertility and overall health.



115

Role of Hormones over the Lifespan: How Hormone Balance Affects General Health…
DOI: http://dx.doi.org/10.5772/intechopen.114213

3. Hormones in puberty and adolescence

The onset of puberty, marked by the increase production and release of gonadal 
hormones, triggers sexual expression leading to maturation and gender differentia-
tion. This hormonal upsurge typically occurring between ages 9–16 in girls, manifests 
physically with the development of secondary sexual characteristics. Hormonal 
stimulation at puberty alters specific glandular activity leading to adult body odor, 
pubic and axillary hair. The onset of menstruation occurs as the maturation of the 
reproductive system and the cyclic release of estrogen and progesterone are estab-
lished. Fluctuating hormone levels also affect psychological development. Hormone 
changes may lead to anxiety, identity issues, mood swings, insomnia, weight gain, 
brain fog, even depression during puberty. Increased sebum production induced by 
hormonal changes, coupled with skin cell buildup may lead to acne. The hormonal 
shifts during puberty represent the transition from childhood to adolescence to adult-
hood manifested in many physical and mental changes also including hair growth and 
distribution, mood swings and phenotypical changes [1].

The gonadal hormones; estrogen (E1, E2, and E3), progesterone, and testosterone, 
play a critical role in their interaction with other hormones like insulin, thyroid, and 
adrenal hormones. This indelible connection between all hormones becomes clearly 
noticeable and continues for the rest of the woman’s life although it’s often overlooked 
during clinical patient evaluation.

With the emergence of a rhythmic hormonal journey estradiol, progesterone, 
and testosterone lead to regular or irregular cycles, amenorrhea, or pregnancy. The 
master regulator of the actions and interactions between gonadal hormones and 
other hormones and metabolic processes is the HPA (hypothalamo-pituitary-adrenal 
axis). The final product is an adult woman with gonadal hormones taking their 
position in the cascade of all bodily functions through bi-directional messaging up 
and down the HPA.

The fluctuations of gonadal hormones determine fertility, libido, moods among 
other metabolic processes. As a female’s menstruation may become more regular in 
her twenties, a monthly cycle of preparing for pregnancy occurs, guided by the rise 
and fall of estradiol, progesterone, and testosterone.

4. Hormones in pregnancy

A complex interplay of hormones during pregnancy orchestrates massive 
 physiologic changes to support fetal development. They include to our present 
knowledge human chorionic gonadotropin (b-hCG), estrogen (estradiol and estriol), 
progesterone, and prolactin. The placenta produces Beta-hCG and maintains the 
corpus luteum, which in turn continues producing progesterone to sustain and 
enhance the uterine lining. Estriol, the estrogen of pregnancy is produced by the 
placenta rising gradually, contributing to increasing uterine size, blood flow, and 
mammary gland development while prolactin prepares the breasts for lactation. The 
fine interplay between all these hormones lead to the growth of the fetus during the 
40 weeks of gestation and the changes in the maternal body to accommodate the fetus 
and its growth.

In Vitro Fertilization (IVF), via hormonal manipulation, egg maturation and 
reproductive cycle control is induced with a combination of pharmaceutical and 
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human identical hormones (bHRT). Follicle-stimulating hormone (FSH) and lutein-
izing hormone (LH) (both pharmaceutically manufactured yet human identical 
(bioidentical) in their molecular structures are administered to induce ovulation, 
while progesterone maintains the uterine lining ready for implantation. IVF therapy 
offers significant benefits (the promise of pregnancy and delivery of a viable fetus to 
women who are having difficulty conceiving naturally), but also presents risks. Risks 
include multiple pregnancies, which may lead to preterm birth and low fetal weight, 
ovarian hyperstimulation syndrome, potentially causing serious health issues and/
or early menopause. Ethical concerns about surplus embryos and the emotional toll 
of failed cycles significantly impact individuals and affect relationships of couples 
undergoing IVF. Lastly, some research raises possibilities of increased risk of hor-
mone sensitive cancers such as ovarian and breast and premature ovarian failure in 
women who undergo multiple IVF cycles [2].

5. Post partum period

Postpartum, hormone levels undergo rapid changes. Estrogen and progesterone 
levels drop precipitously as the placenta is expelled, triggering prolactin release and 
milk production. Oxytocin stimulates uterine contractions to shrink the uterus to pre 
pregnancy size, create the emotional bond between the mother and baby and com-
mence the milk letdown reflex. Additionally, cortisol and thyroid hormones collabo-
rate with gonadal hormones impacting energy levels, sleep, mood and metabolism. It 
takes time for hormones to return to pre-pregnancy levels, and this transition varies 
among individual women. The hormonal shift may contribute to mood changes 
and may lead to from elation and total attachment to newborn to postpartum blues 
and depression. An infinite number of factors influence the postpartum experience 
for women—vaginal simple, complicated versus Caesarian delivery, complications 
during gestation or birth, social and psychological support systems and often unad-
dressed yet highly important environmental factors.

Problems that can arise during the postpartum period include postpartum hemor-
rhage, infection, perineal pain or tears, breastfeeding difficulties, vaginal dryness and 
loss of libido. There is a glaring absence of research and provider training during this 
critical period or a woman’s life. Once the baby is delivered and is healthy, the woman 
has very few medical resources to provide educational and emotional support during 
this life altering transition. It is crucial to address and create individualized postpar-
tum care plans to appropriately provide help for the diverse needs of the individual 
woman. There is little data or research at this point in this area but the need is dire and 
it’s no longer acceptable to discharge a woman by ob-gyn with 6 week follow up and 
be told she can have sex.

6. Hormones in thirties and forties; pre and perimenopause

During the late thirties and forties, hormone levels may start to change leading 
to irregular menses, ineffective and infrequent ovulation. While menstrual cycles 
continue, the hormone levels are not the same as in the 20s and 30s and the impact on 
the female body starts to reflect these changes. Waiting until menopause to address 
hormone balance misses an entire decade of life. Being mindful of these changes and 
addressing them correctly makes a big difference in long term outcome.
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The pre and perimenopausal periods can start as early as 30s and 40s. Although 
fertility may still continue to varying degrees, changes in frequency of menstrual 
cycles, brain fog, anxiety, vaginal dryness, weight gain, insomnia, thinning hair and 
decreased libido are signs of the change in hormones long before the onset of meno-
pause. As a woman gets into her later 40s and early 50s menses become more irregular 
and symptoms like, hot flashes, night sweats, insomnia arise and directly affect the 
woman’s physical and emotional wellbeing. These may occur long before reaching 
the formal definition of menopause which is 1 year without a menstrual cycle yet 
symptomatically may be decades of discomfort and downward spiral in general 
health. Estradiol, progesterone, testosterone, thyroid and adrenal supplementation 
administered correctly in the right preparations treating the women’s symptoms with 
the support of biomarkers like bloods, body composition and physical examination 
may increase quality of life and even help women feel well enough to lead their lives 
unaffected by the symptoms of hormone imbalance which herald the onset of dis-
eases of aging.

7. Hormones in menopause

The conventional medical definition is the cessation of menstruation for 
12 months or more. Most commonly this occurs in the late 40s, early 50s. However, 
since as described above it is the hormone imbalance and the symptoms that occur 
that truly define the moment in time when women need help in terms of HRT the 
providers need a clearer understanding of what happens physiologically to the female 
body in this time period and be alert to these changes and treat accordingly.

7.1 Menopause symptoms

As hormones change during the decade prior to menopause a variety of physiologic 
and clinically significant changes start to unfold. Fluctuating mood likely due to 
the complex interactions between hormones, the HPA axis, insulin, cortisol and 
neurotransmitters may affect these shifts. Night sweats and hot flashes, triggered by 
thermoregulatory changes within the central nervous system, underscore the hypo-
thalamic involvement in temperature control and symptomatic outcomes leading to 
poor sleep and metabolic instability.

Rapid spikes and troughs in hormone levels manifest as insomnia, disrupted sleep-
awake cycles, possibly mediated by neuroendocrine mechanisms leading to poor 
quality of sleep and the side-effects thereof. Weight gain may also occur due to rapid 
shifts in estrogen and progesterone and HPA axis interactions leading to metabolic 
alterations, insulin resistance, metabolic syndrome and changes in appetite and 
dysregulated ghrelin and leptin release. Increased frequency of urination may also be 
directly connected to hormone changes.

Cessation of menses, the “hallmark definition of menopause,” reflects decreasing 
hormone production along with age and environmental factors. Painful intercourse, 
loss of libido often associated with vaginal dryness and atrophy also result from 
untreated hormonal depletion. Decrease in bone density follows decrease in estrogen 
levels emphasizing the importance of hormonal influence on skeletal health.

Within 10 years after menopause the risk of CV disease increases dramatically and 
rapidly becomes higher than in men [3, 4]. Women who are not treated with hormone 
therapies represent the higher end of risk for CV disease with age. At the same time, 
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diabetes, metabolic syndrome, arthritis, hypertension and other diseases of aging 
start to appear.

In essence, menopause depicts myriad physiologic responses and symptomatic 
expressions, each intimately tied to hormonal fluctuations their eventual disappear-
ance and its effect on all body systems. Age is the primary cause of increase risk and 
onset of disease but it is the lack of hormones that indelibly and invariably connects 
age to disease.

7.2 Menopause treatments

Sadly, menopause represents the worst season of a woman’s life but does not have 
to be. Physically and mentally most women who do not have access to proper HRT 
suffer ever increasing problems leading to chronic disease of aging [5].

The abrupt halt and the medical and media frenzy that followed the Women’s 
Health Initiative (WHI) study in 2002 essentially eliminated the HRT option for 
menopausal women and left in its wake millions of women suffering. The only 
conventional options offered at the time were antidepressants and wearing layered 
clothing and staying in dark cool rooms. Faced with such limited possibilities, many 
women turned to bioidentical-human-identical hormone therapies (bHRT) con-
sidered novel and alternative due to their intense marketing. The truth is they were 
pharmaceutically manufactured to mimic the exact molecular structure of estradiol 
and progesterone and were not novel nor alternative.

Starting in the mid 1950s to the early 2000 the most common form of hormone 
therapy for menopause was conjugated equine estrogen (CEE) and BC pills (initially 
more popular in Europe).

In 2022 Fact or Fiction: The Role of Regulated Body-Identical Hormone Therapy 
for Menopausal Women, more than 40 clinical studies that demonstrated a 30–50% 
reduction in cardiovascular disease (CV) and all-cause mortality among women using 
HRT [6]. These findings and others led to a resurgence in use of HRT even though no 
new large scale studies have been undertaken since the early 2000s and there have 
been very few studies comparing actions of various types of gonadal hormones.

]The WHI was started in the early 1990s and although a large (double blind 
placebo controlled) DBPC governmentally sponsored study, did not compare sHRT to 
bHRT and looked at a population of women more than 10 years after menopause with 
other pre-existing conditions [7].

The WHI study was stopped abruptly after 5.8 years in 2002 due to unacceptable 
side effects. Although the data proved erroneous upon deeper review, doctors, medi-
cal societies and women stopped using HRT abruptly and suffered terrible conse-
quences. These consequences were return of symptoms: hot flashes, night sweats, 
insomnia, weight gain, irritability, loss of libido, as well as depression, decreased 
cognitive function and loss of ability to perform at work and at home at premeno-
pausal levels.

Given that the data of the WHI study was limited to sHRT an ever increasing 
number of women turned to bHRT for a safer alternative to manage their symptoms. 
bHRT is usually manufactured from plant extracts such as soy and yams oils and have 
the same molecular structure as human sex hormones. They are pharmaceutically 
produced and thus synthetic. Only their molecular formula is identical to the molecu-
lar formula of human hormones.

Both regulated (US FDA-approved) and compounded (not FDA approved, but 
using the same raw materials) bHRT therapies are widely available in the United States. 
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Aversion to compounded bHRT is partly due to concerns that these products lack stan-
dards and evidence of purity, have not been rigorously tested, and may not be safe for 
women. However, to date there is no scientific evidence to support the claims of lack of 
safety. The most recent article on lack of reliability of bHRT comes from 2004 [8].

In contrast, FDA approved bHRT products such as 17-beta-estradiol and micron-
ized progesterone are standardized and the active hormones are the same as the 
compounded ones. Since the WHI study, researchers and principle investigators have 
re-evaluated the results of the study reaching the conclusion it was flawed and did not 
truly reflect the situation in most women. In 2013, the final data was published in the 
BMJ by the principle investigators of the WHI study finding that all cause mortality in 
women on sHRT used in the study was lower than that of women on placebo [9].

Since the early 1990s many studies, some large scale have been conducted on the 
benefits and risks of HRT. In many of the studies, although never clearly stated there 
were arms that used bHRT which consistently seemed to produce better effects. These 
studies included the Danish Study, PEPI, and KEEPS trials. The arms of these studies 
that used bHRT with 17-beta-estradiol and micronized progesterone safely and effec-
tively managed menopausal symptoms while minimizing endometrial hypertrophy, 
lowering risk of VTE and CV disease (improved HDL, decreased LDL) and improv-
ing insulin sensitivity [6]. Very few conventional studies on compounded hormones 
exist to date and most of them are limited and with low traction.

8. Class effect

The controversy between various formulations of HRT boils down to a lack of under-
standing of the concept of “class effect”. By class effect we refer to similar outcomes, both 
therapeutic and adverse from various medications categorized together as “one class” for 
whatever reasons chosen by pharmacologists or other scientific group [10].

In the 1930s when pharma developed hormones in the form of BC pills and CEE 
they were all assigned to the umbrella class of estrogen and progestogen. The assump-
tion was made that all these variety of molecules they acted the same in the woman’s 
body. As more drugs came to market and studies were conducted, the concept of class 
effect swallowed up all gonadal hormones. In time, less differentiation between the 
effects of various hormones was made. Results of the studies that found risks like 
increased blood clotting, increased incidence of cancer, risk of dementia, etc. did not 
make any distinction between the hormone molecules involved in the studies.

When the WHI found increased risk of CV events all HRT were blamed. Apart from 
the fact that the study was poorly designed and the results proved incorrect, the issue 
of “class effect” was never addressed adding to the confusion. It was determined that all 
estrogens and progestogens used in menopausal women carried unacceptable risk and 
hence their usage was discontinued although they were not removed from the market. 
Their labels on the FDA approved products had to carry a black box warning albeit 
the WHI only studied CEE and medroxy-progesterone acetate. The human identical 
molecular formula estrogen- 17- beta estradiol and progesterone were lumped into this 
class effect melee and carried the stigma of the failed study albeit no study proven they 
had any negative effects. Sadly, this served to hurt millions of women since data on all 
studies that included the human identical formulations of estradiol and progesterone 
consistently demonstrated significantly lower risk profile for these drugs [7].

In 2011 at the International Menopause Society annual meeting in Rome, Italy, the 
issue of “class effect” came up for the first time in a global forum and scientists and 
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researchers from around the globe agreed that neither estrogen nor progesterone were 
subject to class effect. The studies and clinical data proved that beyond a reasonable 
doubt there was no class effect in the area of HRT [11].

However, this significant information was not accepted or addressed in the US and 
still is not in medical training. The result has been more confusion, less education and 
initially, after the WHI study fiasco, the marketing of the compounded form of bHRT 
touted to be something new and different. That is not correct. bHRT has been around 
since the 1890s and the FDA approval of bHRT preparations that followed the WHI 
study only serves to confirm the low risk associated with bHRT.

The black box warning on FDA approved estrogens and progestogens serve to 
further confuse and separate from compounded bHRT.

As we continue to untangle the issue of bHRT vs. sHRT, once we understand and 
are no longer burdened by the class effect dilemma it becomes easier to address the 
use of hormone preparations at all ages and in various situations for various condi-
tions. It is also easier to separate compounded vs. FDA approved HRT and focus on 
what works best for the individual patient.

9.  Formulation, dosing routes, administration and safety of hormone 
usage

The FDA has approved all HRT for four specific uses:

1. Alleviating moderate to severe VMS

2. Safeguarding against postmenopausal osteoporosis

3. Addressing hypoestrogenism due to hypogonadism, bilateral oophorectomy, or 
premature ovarian insufficiency

4. Managing moderate to severe vulvovaginal symptoms.

In instances where FDA indications for systemic estrogen therapy are absent, FDA 
guidance recommends employing low-dose topical vaginal estrogen therapy as a solu-
tion for treating genitourinary symptoms linked to menopause.

Various synthetic estrogen formulations are available: CEE, conjugated estrogens, 
ethinyl estradiol. Conjugated equine estrogens, notably used in the WHI, are derived 
from pregnant horse urine including more than 300 estrogen like estrone sulfate, 
equilin sulfate, and estradiol sulfate. In postmenopaual women, estrone sulfate acts as 
an estrogen precursor converted into estrone (E3) and estradiol (E3) 17β-estradiol is 
molecularly identical to human estradiol.

Birth control pills contain many variations of sHRT because the goal is to suppress 
ovulation and with bHRT that cannot happen. Ethinyl estradiol, a synthetic estrogen, 
is primarily partnered with a progestin in hormone contraceptives.

When exogenous estrogen is used in women with a uterus, progestogens (includ-
ing synthetic progestins as well as micronized progesterone) are given together 
continuously or in cyclical fashion. Progestogens include MPA, norethindrone acetate 
(NETA), norethisterone and micronized progesterone. While medroxyprogesterone 
acetate, levonorgestrel, and NETA are synthetic progestins, micronized progesterone 
is molecularly identical to progesterone produced by the corpus luteum. The rationale 
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for progestogen usage originates from a 1975 article connecting use of unopposed 
synthetic estrogen to increased incidence of endometrial hyperplasia and potential 
risk of endometrial cancer [12].

Different progestogen types and dosages, administration routes, and regimen pro-
tocols (sequential or continuous-combined) may have distinct implications for health 
outcomes. Patient preference, a vital factor, must be taken into account, given that 
some women prefer regimens that avoid periodic menstrual bleeding.

A primary adverse outcome linked to synthetic progestins is the risk of breast 
cancer. Synthetic variants have the potential to stimulate and escalate the division 
of estrogen-related breast cells, essentially promoting the proliferation and spread 
of tumor cells. This unregulated cell division is considered as the genesis of cancer. 
Moreover, sHRT has been observed to metabolize estrogens in the body into more 
aggressive forms (such as 16-hydroxyestrone). These may be potentially harmful 
iterations of estrogen triggering the formation of cancer.

In contrast, bioidentical progesterone has demonstrated an opposing effect 
compared to its synthetic counterparts. Hormones that are bioidentical, like proges-
terone, obstruct the division of breast cells and have been associated with inhibiting 
breast cancer development (by interacting with kinase inhibitors). Naturally sourced 
progesterone has been described as having a safeguarding function within the female 
body by impeding the formation of breast cancer, whereas synthetic progestogens 
may actually encourage the onset of breast cancer. Bioidentical hormones may offer a 
safer, long-term alternative to the contentious synthetic alternatives [13].

10. FDA approved synthetic estrogen replacement therapy

ORAL
CEE
Conjugated Estrogen
Esterified Estrogens (Amnestrogen, Estratab, Evex, Femogen, Menest)
Estradiol Acetate (Femtrace)
Conjugated Estrogens (Cenestin, Enjuvia)
PATCHES
Alora, Climara, Esclim, Estraderm, Fempatch, Menostar
Emulsions
Estradiol hemihydrate (Estrasorb)
GELS
CEE (Premarin) –
Estradiol Acetate (Femring)
INTRAMUSCULAR INJECTION
CEE
Estradiol Cypionate (Depo-Estradiol, Estradiol Cypionate)
Estradiol Valerate (Delestrogen, Estradiol Valerate)

11. FDA approved estrogen human identical (bioidentical)

Estradiol - Minivelle, Vivelle, Vivelle-Dot)
GELS
Estradiol (Divigel, Elestrin, Estrogel)
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SPRAYS
Estradiol (Evamist)
Estradiol (Vagifem)
CREAMS
Estradiol (Estrace)
Estradiol (Imvexxy)
RINGS
Estradiol (Estring)
Polyestradiol Phosphate (Estradurin) previously available in the U.S. but was 

discontinued

12. FDA approved synthetic estrogen and progestogen combinations

Conjugated Estrogens and Medroxyprogesterone Acetate (Premphase (Premarin, 
Cycrin 14/14)

Premphase 14/14, Prempro, Prempro (Premarin, Cycrin), Prempro/Premphase) 
Estradiol and Drospirenone (Angeliq)

Estradiol and Norethisterone Acetate (Activella, Amabelz)
Ethinylestradiol and Norethisterone Acetate (FemHRT)
Estradiol and Levonorgestrel patch (Climara Pro)
Estradiol and Norethisterone Acetate (Combipatch)
Medroxyprogesterone acetate (Provera)
Norethindrone
Hydroxyprogesterone
Levonorgestrel (Mirena, Skyla, Kyleena)
Drospirenone (Slynd)

13. FDA approved progesterone human identical (bioidentical)

Micronized progesterone capsules or creams
Prometrium (oral micronized progesterone)
Utrogestan

14. Diseases of aging and the role of hormones

Hormones serve as signaling molecules that orchestrate physiologic responses, and 
their decline and eventual disappearance during the aging process brings closer the 
onset and progression of age-related diseases.

The aging process is characterized by alterations in endocrine function, resulting 
in permanent hormone decrease and disappearance. Such changes impact metabolic 
pathways, immune responses, inflammatory changes and tissue integrity, leading 
to lowered defenses against diseases, the hallmark of age. Reduction in estrogen, 
progesterone and testosterone contribute to bone loss and increased vulnerability to 
osteopenia and osteoporosis.

Age-related changes in hormone signaling pathways appear as chronic conditions 
such as cardiovascular disease, diabetes, cognitive dissonance and neurodegenera-
tive disorders. Insulin resistance, a hallmark of type 2 diabetes, is linked to impaired 
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insulin signaling and function, which may arise in conjunction with alterations 
in hormone receptor interactions and downstream signaling cascades [14, 15]. 
Dysregulated hormone levels, such as cortisol in response to chronic stress, play a role 
in immune system dysfunction and inflammatory responses, fostering an environ-
ment conducive to age-related diseases.

The intricate interplay between hormones and aging involves biochemical interac-
tions that impact many physiologic processes. Understanding these relationships is 
crucial for elucidating and even preventing the mechanisms of age-related diseases 
and developing targeted interventions to mitigate their impact on age while using 
hormones in prevention.

15. NAMS and future research

The 2022 North American Menopause Society (NAMS) -Hormone Therapy 
Position Statement summarizes the most recent recommendations for hormone 
therapy. It emphasizes the balance of risks and benefits, along with guidance for 
managing menopause symptoms. NAMS position states that hormone therapy is most 
effective for addressing VMS, genitourinary syndrome, bone loss, and fractures. The 
statement underscores the importance of individualized care and shared decision-
making in treatment. Patients should be regularly assessed for risk-to-benefit ratios, 
with appropriate doses, duration, and administration routes tailored to manage 
symptoms and treatment goals. No definitive time limits or type of hormone therapies 
are recommended.

The most recent Position Statement offers specific recommendations for clini-
cians, including the impact of hormone therapy on type 2 diabetes, considerations 
for longer-duration therapy, and the safe use of low-dose vaginal estrogen therapy for 
select cancer survivors. It also addresses non-estrogen alternatives for dyspareunia, 
the influence of age and time since menopause on risk stratification, and the nuanced 
breast cancer risk associated with different hormone therapies.

Evaluating benefits and risks is crucial, with NAMS highlighting that for most 
healthy symptomatic women under 60 within 10 years of onset of menopause, “the 
benefits of hormone therapy outweigh the risks and should be the first line of treat-
ment”. The Position Statement extends to female patients with ovarian insufficiency 
and early menopause, suggesting hormone therapy until the mean age of menopause 
if appropriate.

In essence, the 2022 NAMS Hormone Therapy Position Statement serves as a 
dynamic tool guiding both clinicians and patients through informed decision-
making and individualized care. While based on current evidence, treatment 
approaches must consider individualized risk-to-benefit ratios to ensure the best 
possible care [16].

16. Summary

At all life stage, hormones orchestrate intricate processes, influencing reproduc-
tion, metabolic functions, and overall health. Always remembering the omnipres-
ence and ubiquitous role of hormones is crucial for maintaining well-being during 
every phase of life. While diet, exercise, sleep, stress management, supplements 
and conventional medical care have integral roles in maintaining health, the lack 
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of hormones balance make prevention and delay of diseases of aging impossible 
to achieve. Hormone replacement therapy is the torchbearer, managing symptoms 
and signaling the dawn of a new phase, where hormones and time build a story 
of evolution--of the female spirit’s indomitable journey. For a healthier and more 
optimal life, it is crucial to have access to honest, research driven and informative 
education about hormones.
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Chapter 7

Satisfaction with Antenatal  
Care Services and Its Associated 
Factors among Pregnant Women at 
Public Health Centers of Lemi Kura 
Sub-City, Addis Ababa, Ethiopia, 
2022
Ayehu Kassaw Asres and Yirgalem Amogne

Abstract

Pregnant women satisfied with the provided health care services will keep using the 
services at a particular health institution. This study aims to assess the level of satisfac-
tion with antenatal services and its associated factors among pregnant women. A facility-
based cross-sectional study design was conducted from November 1 to December 15, 
2021. Systematic random sampling technique was used to select study participants. A 
total of 405 pregnant women were enrolled in the study. Structured questionnaire was 
used to collect the data. Data were entered into Epi-Data 4.1 and exported to SPSS for 
analysis. Bivariable and multivariable binary logistic regression with 95% confidence 
interval and P value of 0.05 were deployed. Pregnant women who had 5 and more family 
members were 6 times more likely to be satisfied than those who had a single family 
member (AOR: 6.3; 95% CI = (1.78–22.39)). Pregnant women who did not have chronic 
diseases were 2 times more satisfied with the antenatal care services (AOR: 2.18; 95% 
CI = 1–4.77). Having occupation such as housewife, distance of home from health facil-
ity, and mode of transportation were factors associated with satisfaction at P < 0.05.

Keywords: antenatal care, health centers, satisfaction, pregnant women, health care 
service

1. Introduction

Antenatal care (ANC) is a branch of obstetrics that is dealing with presymptomatic 
diagnosis of general medical disorders, nutrition, immunological problems, health 
education, and social medicine, with the major focus on prevention and early detection 
of pregnancy disorders and other illness [1].

World Health Organization (WHO) in 2016 recommended at least eight ANC 
visits, and the first visit should take place before the first trimester of pregnancy [2]. 
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However, Ethiopia has launched at least four visits as standard. The first visit takes 
place before or at 16 weeks; the second is planned between 24 and 28 weeks; the third 
at 32 weeks; and the fourth at 36–38 weeks. The initial visit takes 30–40 min, and the 
other visits take around 20 min each [3, 4].

Antenatal care (ANC) coverage is a success story in Africa, since over two-thirds 
of pregnant women have at least one ANC contact. However, to achieve the full 
life-saving potential that ANC promises for women and babies, four visits providing 
essential evidence-based interventions with a package often called focused antenatal 
care are required [5].

Essential interventions in ANC include identification and management of obstet-
ric complications such as preeclampsia, tetanus toxoid immunization, and intermit-
tent preventive treatment for malaria during pregnancy, and identification and 
management of infections including HIV, syphilis, and other sexually transmitted 
infections (STIs) [2].

ANC is also an opportunity to promote the use of skilled attendance at birth 
and healthy behaviors such as breastfeeding, early postnatal care, and planning for 
optimal pregnancy spacing [5]. ANC attendance during pregnancy also has a positive 
impact on the use of postnatal healthcare services [6].

Satisfaction is the extent of the client’s experience to the ideal care compared 
with expectations or the given care [7]. Patient satisfaction is accepted as one of 
the indicators of a health-care service, and it favors or limits the utilization of a 
health-care service in a certain health institution. The patients’ level of satisfaction 
highlights the breach between health-care service providers and the anticipation 
of the patients. Therefore, the client who is satisfied with the provided health-care 
service will keep using the service at a particular health institution, and this might 
eventually help pregnant women to complete their ANC services’ follow-up schedule 
correctly [8].

Assessing satisfaction is used to assess the quality of provided services with 
respect to health-care provider, institution, and provider–client interaction. It also 
indicates the effectiveness of the implemented policy. Studies have reported that 
satisfied service users are more likely to utilize health services, comply with services 
and follow-ups, and continue with the health care [6, 7, 9]. Thus, this shows that 
pregnant women who are satisfied with antenatal care services will have a capability 
to complete the recommended four visits and comply with interventions.

2. Literature review

2.1 Overview of antenatal care services

Antenatal care (ANC) continues to be one of the safest maternal care interventions 
aimed at significantly reducing maternal and perinatal morbidities. ANC utilization 
ensures effective management of prenatal morbidities, facility delivery, and postpar-
tum care and to manage complications in order to improve the health outcomes of the 
mother and fetus. ANC offers pregnant women the chance to take and make appro-
priate lifestyle decisions and choices, respectively. Pregnant women are provided with 
the opportunity to have interactive engagements with nurses, midwives, doctors, and 
other caregivers among the broader health-care system during ANC visits. However, 
at which component of antenatal care pregnant mothers are satisfied or dissatisfied is 
not addressed well.
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World Health Organization estimated that 25 percent of maternal deaths occur dur-
ing pregnancy, with variability between countries depending on the prevalence of unsafe 
abortion, violence, and disease in the area. Between a third and a half of maternal deaths 
are due to causes such as hypertension (preeclampsia and eclampsia) and antepartum 
hemorrhage, which are directly related to inadequate care during pregnancy [5, 10].

In a study conducted in six West African countries, a third of all pregnant women 
experienced illness during pregnancy, of which three percent required hospitaliza-
tion. Certain preexisting conditions become more severe during pregnancy. Malaria, 
HIV/AIDS, anemia, and malnutrition are associated with increased maternal and 
newborn complications as well as death where the prevalence of these conditions is 
high. New evidence suggests that women who have been subject to female genital 
mutilation are significantly more likely to have complications during childbirth, so 
these women need to be identified during ANC [2, 5, 10]. Maternal mortality is 412 
deaths per 100,000 live births in Ethiopia, which is far higher than the global target of 
reducing maternal mortality to less than 70 per 100,000 live births by 2030 [10].

Antenatal care utilization is the only means that prevents morbidity and mortal-
ity related to pregnancy [11]. Utilization of antenatal care is determined by clients’ 
satisfaction. Unsatisfied pregnant women cannot comply and continue their antenatal 
care services. Poor satisfaction with antenatal care services has negative outcomes on 
the health status of both the mother and the baby [12].

Poor satisfaction with ANC services might predispose pregnant women to home 
delivery rather than the delivery in health-care facilities [13] and incomplete visits. In 
Ethiopia, only one third of pregnant women complete the recommended visits [14]. 
The Ethiopian Demographic Health Survey (EDHS) 2019 mini report showed that 
74% of pregnant women attended at least one ANC visit, but among these, only 48% 
of clients gave birth at a health facility [4].

Furthermore, dissatisfaction of women with antenatal care (ANC) services has 
different consequences, such as poor adherence to treatment, poor participation in 
their own health care, breaking the continuum of care, and increasing maternal mor-
bidity and mortality [15]. Breaking the continuity of care lowers the recommended 
number of visits [16].

Visiting health facility for antenatal care services decreases not only maternal 
mortality but also neonatal death [17]. Antenatal care visit decreases the likeli-
hood of under-five mortality in Ethiopia by 45.2%, while the timing of the first 
antenatal care within the first trimester decreases the likelihood of under-five 
mortality by 10% [18].

Satisfaction with antenatal care services is affected by different dimensions such 
as structure (physical environment and availability of adequate human resources, 
medicines, and supplies), process (interpersonal behavior, privacy, promptness, 
cognitive care, perceived provider competency, and emotional support), and out-
come (health status of the mother and fetus) [19]. It is also associated with sex of the 
health-care provider; the religion, educational status, residence, ethnicity, and age of 
the mother; history of antenatal care; waiting time; transportation; distance of health 
facility from home; type of pregnancy; and history of abortion [19–24].

Satisfaction with antenatal care services among pregnant women at different 
parts of Ethiopia ranges from 33.4% to 83.9% [23]. This shows that the quality of 
antenatal care services is inconsistent and varied. There is no study that has assessed 
the satisfaction with antenatal care services at Lemi Kura Sub-City. Thus, this study is 
initiated to assess the satisfaction of pregnant mothers with antenatal care services at 
public health centers of Lemi Kura Sub-City, Addis Ababa, Ethiopia.
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2.2 Satisfaction with antenatal care services

Different studies were conducted across the world on the satisfaction of pregnant 
mothers with antenatal acre services. A study that was conducted in Sweden reported 
that 82% of the total study participants were satisfied with antenatal care services 
[12]. Another study that was conducted at Pakistan’s primary health-care facilities 
among pregnant women revealed that of the total study participants, 46% of them 
were satisfied with antenatal care services [25]. A study that was conducted in the 
Musandam region of Oman showed that 59% of pregnant women reported that the 
rendered antenatal care makes them satisfied [26]. Moreover, a study conducted in 
India showed that more than 90% of pregnant women who visited nurses were satis-
fied with antenatal care services. But in this study, only 31.8% of the mothers were 
satisfied with the health education on family planning [27].

A study conducted in Malaysia has reported that 75.4% of mothers reported 
satisfaction with the antenatal care services provided [28]. Another study conducted 
in Iraq reported that 85.7% of the study participants were satisfied with the care 
provided [29]. In Myanmar, 48% of the pregnant women were highly satisfied with 
ANC services [30].

A study that was conducted in Ibadan, Nigeria, on perception and satisfaction of 
pregnant women with antenatal care services reported that 81.1% of the respondents 
were satisfied [31]. Another study that was conducted at other parts of Nigeria 
revealed that the percentage of satisfaction with antenatal care services among 
pregnant women was 67% [32].

A recent cross-sectional study conducted in Ghana has revealed that 92.7% 
of pregnant women were satisfied with the provided antenatal care services [33]. 
Another study conducted on the quality of antenatal care among pregnant women in 
Uganda showed that 74.3% of them were satisfied [34].

A cross-sectional study that was conducted on the satisfaction of pregnant women 
with focused antenatal care services in Jimma Town showed that 60.4% of the study 
participants were satisfied with the provided antenatal services [35]. A study con-
ducted at public health facilities in Guji Zone, South West Ethiopia, reported that 
67% of pregnant women were satisfied with antenatal care services [22].

Another study that was conducted in Harari, Eastern Ethiopia, in 2017 at public 
health facilities reported that pregnant women’s satisfaction with antenatal care services 
was 70.3% [36]. A comparable finding is reported by a study conducted at public health 
centers in Hawassa in 2017. In this study, 79.2% the total study participants were satis-
fied with the ANC service. As per specific components, 74.2% of the respondents were 
satisfied with the information provided [8]. Moreover, a study conducted in Sidama 
Zone and Arba-Mich Zuria districts, South Ethiopia, reported that 33% and 68% of 
pregnant women were satisfied with antenatal care services, respectively [21, 24].

A cross-sectional study that was conducted in the Tigray region in 2019 reported 
that 83.9% of pregnant women were satisfied with antenatal care services [37]. 
Furthermore, a study conducted in Hossana, Ethiopia, in 2020 showed that 74% of 
mothers were satisfied with antenatal care services rendered in the public health insti-
tutions of Hossana town [38].

A recent study published in 2021 in Hawassa, South Ethiopia, has revealed that 
79.2% of the total respondents were satisfied with antenatal care services provided 
by health-care professionals [8]. Another recent cross-sectional study that was 
conducted at public health facilities of Debre Tabor showed that 53.8% of pregnant 
women were satisfied with antenatal care services [39]. A study that was conducted in 
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the northwest part of Ethiopia showed that 68.3% of pregnant women were satisfied 
with antenatal care services [40].

2.3 Factors associated with satisfaction with antenatal care services

Satisfaction with antenatal care service is associated with different factors that are 
categorized as client related, health-care provider related, and health facility related. 
Studies show that age has a significant association with the satisfaction with antenatal care 
services. For example, a study conducted in Debre Tabor indicated that study participants 
whose ages were 25–29 years were 6 times more likely to be satisfied compared with 
those whose ages were 35 years and above [39]. In another study that was conducted in 
Hosanna, younger mothers were more likely to be satisfied than their counterparts [38].

A study conducted in Guji Zone, Ethiopia, reported that pregnant women who 
were students were 6 times more likely to be satisfied compared with those who were 
government employees [22]. Besides this, pregnant women who lived in urban areas 
were 2 times more likely to be satisfied compared with women who lived in rural areas 
[22]. Furthermore, studies conducted in Ghana revealed that the satisfaction of preg-
nant women with antenatal care services is increased when the charges of services are 
increased [33]. This is also reported by a study conducted in Nigeria [41].

Different studies showed that educational status is also associated with the 
satisfaction with antenatal services [28, 32, 40]. Women who had no formal educa-
tion and attended primary education had 2.53 and 2.17 higher odds of satisfaction 
with ANC services compared with those who had secondary education and above, 
respectively [36]. Similarly, in a study conducted in Hosanna, study participants 
who are illiterate were four times more likely to be satisfied than those who were in 
primary school and above [38].

Family monthly income is also associated with the level of satisfaction [32]. A 
study conducted in Jimma town revealed that pregnant women whose family monthly 
income is below Ethiopian Birr (ETB) 500 were 8 times more likely to be satisfied 
compared with pregnant women whose monthly income is above ETB 1000 [35].

The level of satisfaction is increased while pregnant women visit health facilities 
repeatedly [22, 40]. This is supported by a study conducted in Debre Tabor. In this 
study, pregnant women who had 4 and above visits were 3.3 times more likely to be 
satisfied [39]. Moreover, pregnant women who had more than one ANC visit had 4.62 
times the odds of being satisfied with ANC services than those who had the first visit 
[36]. Furthermore, the odds of pregnant women’s satisfaction were 1.74 times higher 
among women who initiated their ANC in the first trimester of pregnancy compared 
with those who had initiated the same after the first trimester of their pregnancy [36].

Another factor that has an association with satisfaction is the type of pregnancy. 
Women became more satisfied with antenatal care services when their pregnancy was 
planned and wanted [39]. This finding is supported by a study conducted in Jimma 
Town. In this study, pregnant women whose pregnancy was planned were 5 times 
more likely to be satisfied compared with their counterparts [35]. Pregnant women 
who had no history of stillbirth had 2.52 times the odds of being satisfied with ANC 
services compared with their counterparts [36].

In a study conducted in Hawassa, South Ethiopia, pregnant women waiting for their 
health-care providers for 30 minutes and less than 30 minutes were 2.6 times more 
likely to be satisfied than their counterparts [8]. Besides, pregnant women who waited 
for less than 30 minutes in the health facility to get the services had 2.31 times higher 
odds of satisfaction with ANC than those who waited for more than 30 minutes [36].
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The commitment and interaction of the health-care provider is the other factor 
[40]. Timely and complete adherence by the provider to the protocol during the first 
ANC visit has been shown to increase the women’s level of satisfaction, enhance their 
motivation to attend subsequent follow-up visits, increase the likelihood of insti-
tutional delivery, and improve perinatal outcomes [40, 42]. Despite this, in a study 
conducted in Guji Zone, Ethiopia, major attributes for the overall satisfaction with 
focused antenatal care services were in relation to the service providers [22]. Pregnant 
women who got services from female health-care providers were more likely to be 
satisfied compared with those who got the same from male health-care providers [22]. 
Satisfaction increases when pregnant women access health facility easily [33].

In study conducted in West Guji Zone, Ethiopia, most attributes of the overall 
dissatisfaction of mothers during antenatal care services were received from health 
facilities and transportation, that is, toilet-related structural dimensions, electric 
power availability, laboratory services, water availability, transportation, waiting 
area, service room cleanness, and others [22]. Distance of the health facility from 
home is significantly associated with satisfaction [40]. Pregnant women who travel 
less than 30 minutes to reach facilities were two times more likely to be satisfied than 
those who travel more than 30 minutes [38].

In study conducted in Hareri, pregnant women who had no history of stillbirth 
had 2.52 times the odds of being satisfied with ANC services compared with their 
counterparts. In another study that was conducted in Jimma Town, pregnant women 
who had no history of stillbirth were 5.47 times more likely to be satisfied compared 
with those who had it [35]. Presence of chronic disease is explored as a factor for 
satisfaction with antenatal care services [29].

3. Obejectives

3.1 General objective

To assess the level of satisfaction with antenatal care services and its associated 
factors among pregnant mothers at public health centers of Lemi Kura Sub-City, 
Addis Ababa, Ethiopia, 2021.

3.2 Specific objectives

• To determine the level of satisfaction with antenatal care services at public health 
centers of Lemi Kura Sub-City, Addis Ababa, Ethiopia, 2021

• To identify the factors associated with the satisfaction with antenatal care services 
at public health centers of Lemi Kura Sub-City, Addis Ababa, Ethiopia, 2021

4. Methods and materials

4.1 Study area and study period

The study was conducted at public health centers of Lemi Kura Sub-City, Addis 
Ababa, Ethiopia. Lemi Kura Sub-City is one of the 10 sub-cities of Addis Ababa. 
The sub-city covers 118.08km2 with total population of 451,631. Among the total 
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population, one-third of them are women under the reproductive age. There are one 
public hospital, nine public health centers, and three private hospitals. Public health 
centers in the sub-city are Summit Health Center, Amoraw Health Center, Merry 
Health Center, Goro Health Center, Arabsa Health Center, Raey Health Center, Hidasa 
Health Center, Abado Health Center, and Woreda 13 Health Center. The total number 
of health-care providers who are working in these public health centers is near to 750 
[43]. The study was conducted from November 1 to December 152,021.

4.2 Study design

Institution-based cross-sectional study design was employed.

4.3 Source population

All women who were utilizing antenatal care services in public health centers of 
Lemi Kura Sub-City were the source population.

4.4 Study population

All women who were utilizing antenatal care services in selected public health cen-
ters of Lemi Kura Sub-City during the data collection period were the study population.

4.5 Eligibility criteria

4.5.1 Inclusion criteria

All women whose ages were 18 years and above and who were utilizing antenatal 
care services at public health centers of Lemi Kura Sub-City were included.

4.5.2 Exclusion criteria

• Women who were unable to communicate,

• Women who were seriously ill, and

• Women referred to other public health centers and hospitals were excluded from 
the study.

4.6 Sample size calculation

Sample size for the first objective is calculated by using single population proportion 
formula with 95% confidence level, 5% margin of error, and proportion of pregnant 
mothers’ satisfaction toward antenatal care services at a similar setting. Proportion, 
which was 60.4%, is taken from a study conducted on the satisfaction of pregnant 
women with focused antenatal care services at public health centers of Jimma town [35].
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N: Sample size.
Z a/2 = 1.96 (standardized normal distribution curve value for the 95% confidence 

Interval).
P = 0.604 (proportion of satisfaction with antenatal care services).
D = 0.05 (degree of margin of error)
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1.96 0.604 0.396
0.05

 

= 368 by adding 10% nonresponse rate, the final sample was 405.

4.7 Sampling procedure

First, from the nine public health centers, 5 of them were selected by lottery 
method. Selected health centers were Summit Health Center, Goro Health Center, 
Merry Health Center, Amoraw Health Center, and Arabsa Health Center. Then, the 
total sample was allocated to each public health center proportionally based on the pre-
vious 2 months’ report. The previous 2 months’ antenatal care visit reports for Summit 
Health Center, Goro Health Center, Amoraw Health Center, Merry Health Center, and 
Arabsa Health Center were 152, 202, 171, 186, and 160, respectively. Study participants 
were selected by using systematic random sampling in every K value. K value was 
calculated by dividing the reported number of pregnant mothers to sample size, which 
is 2. The first client was selected by lottery method from the first visitors.

4.8 Study variables

4.8.1 Dependent variables

Satisfaction with antenatal care.

4.8.2 Independent variables

• Socio demographic and economic characteristics: age, marital status, educa-
tional status, occupation, ethnicity, religion, address, monthly family income, 
family size, presence of chronic disease

• Obstetric history: gravid, parity, type of pregnancy, history of ANC follow-ups, 
number of visit, gestational age at first visit, history of abortion, history of still birth

• Health-care provider-related factors: sex of health-care provider

• Others: cost of service, waiting time, distance of health facility from home, 
mode of transportation, payment for transportation, reason for visit

4.9 Data collection tool

Data were collected using a structured questionnaire, and a face to face interview 
was used for data collection. The tool had three parts. The first part was focused on 
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the sociodemographic status. The second part assessed the services related to health-
care providers and health institutions. The third part assessed pregnant women’s 
satisfaction toward antenatal care services. Satisfaction tool was adapted from previ-
ous researches [22, 36, 38] and was presented using a 5-point Likert scale (1 – very 
dissatisfied, 2 – dissatisfied, 3 – neutral, 4 – satisfied, and 5 – very satisfied). It has a 
total of 29 items that assessed the process, structure, and outcome. In this study, the 
internal reliability of the tool was 0.924. For the purpose of description, the 5-point 
Likert scale was categorized into two: strongly dissatisfied, dissatisfied, and neutral 
were categorized as dissatisfied, while satisfied and strongly satisfied were catego-
rized into satisfied. After calculating the total score, the cut point for satisfaction and 
dissatisfaction was calculated by using demarcation formula: [(highest score – lowest 
score) divided by 2 + lowest score] [8]. All parts of the questionnaire were prepared 
in English version initially and translated into Amharic and then back to English to 
check their consistency.

4.10 Data collection procedure

After preparing the questionnaire, 5 BSc nurses for data collection and 1 BSc nurse 
for supervision were recruited. Two days’ training was given to each of them on the 
meaning of every item in the questionnaire and the techniques of data collection 
such as ways of greeting, ways of taking consent, ways of data-quality monitoring, 
and ways of addressing ambiguous items. After this, data were collected by face-to-
face exit interview. To prevent repeated interview, the data collectors verified with 
the clients whether they were interviewed before or not. Supervisor and principal 
investigator monitored closely the data collection process.

4.11 Operational definition

Satisfied: pregnant women who responded to the items at or above the cut point 
(demarcation point) were categorized as satisfied.

Dissatisfied: pregnant women who responded to the items below the cut point 
(demarcation point) were categorized as dissatisfied.

4.12 Data quality control

The quality of data was assured by training data collectors and supervisors, 
designing questionnaire carefully, monitoring the data collection process, and 
checking completeness of data during the data collection time. In addition to these, 
before reaching the respondents, all questionnaires were pretested on 5% of sample 
size at Hidasa Health Center to address confusing items and to increase the quality of 
data. Necessary amendment was made on the questionnaire based on the result of the 
pretest. Supervisors closely supervised the completeness and consistency of gathered 
information, and timely corrections were made.

4.13 Data processing and analysis

After data collection, data was entered into EpiData version 4.1 and exported 
to Statistical Package and Service Product (SPSS) version 26 for analysis. The 
results of the study were presented by using text, tables, and figures, and binary 
logistic regression model was enrolled by considering 95% confidence level and 
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P value of 0.05. Multivariable binary logistic regression was done by taking 
variables that had P value of ≤0.2 from bivariable logistic regression by using 
backward stepwise likelihood ratio method to identify the factors associated with 
the satisfaction with antenatal care services. Hosmer and Lemeshow test was 
utilized to check whether the data fit with model or not before data analysis, and 
its result was 0.924.

4.14 Ethical consideration

Prior to data collection, ethical clearance was obtained from Unity University, 
Addis Ababa Campus and proceeded to Addis Ababa Health Bureau and Public Health 
Research directorate. Then, a supportive letter was obtained from Lemi-Kura Sub-
City Health Department and attached to the managers of each health centers. The 
purpose and importance of the study were explained to each of study participants. 
Informed consent was obtained from each participant. Confidentiality was main-
tained at all levels of the study. To keep confidentiality, names of respondents were 
not registered. Participation in the study was on voluntary basis. If participants were 
unwilling, they can quite their participation at any stage of the data collection.

5. Result

5.1 Sociodemographic characteristics

From a total of 405 study participants, 399 participated in this study with a 98.5% 
response rate. The mean of age of study participants was 29.15 (SD ±5.22). Among 
the total study participants, 265 (66.4%) were in the age group of 25–34 years. 
Educational status of 192 (48.1%), or nearly half, of the total study participants was 
above grade 12. But 82 (20.6%), or one-fifth, of them were single in their marital sta-
tus. One hundred and twenty-five (31.3) of the study participants had a family size of 
five and above. Thirty-eight (9.5%) of the study participants had a history of chronic 
diseases, and among these, 22 (5.5%) had a history of hypertension (Table 1).

Variables Category Frequency (n) Percentage (%)

Age 18–24 63 15.8

25–34 265 66.4

> = 35 71 17.8

Educational level Unable to read and write 35 8.8

Informal school 33 8.3

Primary school (Grade 1–8) 61 15.3

Secondary school (Grade 9–12) 78 19.5

Above grade 12 192 48.1

Marital status Single 82 20.6

Married 271 67.9

Widowed 20 5

Divorced 26 6.5
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5.2 Obstetrics history

Among the total study participants (399), 79 (19.8%), or nearly one fifth, were null 
Para. One hundred and seventy-nine (44.9%) of the total study participants had no 
history of antenatal care (ANC) follow-up. Three hundred and fifty-four (88.5%) of 
them had started their visit at first trimester, and 329 (82.5%) of them had a history of 
more than one visit. However, 45.4% of the total study participants had started their 
ANC visit because of reasons such as getting sick and pressure from others. The cur-
rent pregnancy was unplanned for 110 (27.6%) of the total respondents (Table 2).

5.3 Health service-related factors

From the total study participant, 139 (34.8%), or slightly higher than one third, 
participants had contact with a male health-care provider. Two hundred and nine 
(52.4%) of the study participants had spent more than 30 minutes at the health center 
to be seen by the health-care provider. Two hundred and sixty-four (66.2%) respon-
dents took more than 30 minutes to arrive at the health center. One-tenth of the total 
study participants (10.8%) had paid a charge for the services (Table 3).

Variables Category Frequency (n) Percentage (%)

Residence Urban 316 79.2

Rural 83 20.8

Occupation Farmer 63 15.8

Merchant 93 23.3

Student 44 11

Employee 174 43.6

Others (housewife, no permanent job) 25 6.3

Monthly income 
(ETB)

≤2500 103 25.8

2501–5200 98 24.6

5201–8000 99 24.8

>8001 99 24.8

Family size 1 18 4.5

2 63 15.8

3–4 193 48.4

≥ 5 125 31.3

Presence of 
chronic disease

Yes 38 9.5

No 361 90.5

Type of chronic 
disease

DM 12 3

Hypertension 22 5.5

Others 4 1

Note: Monthly income was categorized based on quartile range; separated couples are added to divorced.

Table 1. 
Sociodemographic and economic status of study participants in public health centers of Lemi Kura Sub-City, 
Addis Ababa, Ethiopia, 2022 (N = 399).
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Variables Category Frequency(N) Percentage

Parity Zero 79 19.8

One 78 19.5

Two 133 33.3

Three or more 109 27.3

Gravida One 82 20.6

Two 82 20.6

Three or more 235 58.9

Having history of ANC follow-up Yes 220 55.1

No 179 44.9

Number of visit for current pregnancy First visit 63 15.8

Repeated visit 329 82.5

Gestational age during first visit <16 weeks 354 88.7

16-24 weeks 32 8

25–32 7 1.8

> 32 weeks 6 1.5

Type of pregnancy Wanted 289 72.4

Unwanted 110 27.6

History of abortion Yes 55 13.8

No 344 86.2

History of stillbirth Yes 24 6

No 375 94

Table 2. 
Obstetric history of study participants in public health centers of Lemi Kura Sub-City, Addis Ababa, Ethiopia, 
2022 (N = 399).

Variables Category Frequency (n) Percentage (%)

Sex of health-care provider Male 139 34.8

Female 260 65.2

Waiting time before being seen by 
health-care provider

≤30 minutes 190 47.6

>30 minutes 209 52.4

Distance of home from health 
institutions

Takes up to 30 minutes 135 33.8

Takes more than 
30 minutes

264 66.2

Way of transportation Ambulance 6 1.5

Public transport 177 44.4

Private 116 29.1

On foot 100 25.1

Payment for transportation (ETB) Free 138 34.6

Paid 261 65.4

Charge for service (drug, laboratory 
request…)

Free 43 10.8

Paid 356 89.2
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5.4 Satisfaction of pregnant women with antenatal care services

High proportions of pregnant women were satisfied in some areas of antenatal care 
services. From the total study participants, 311 (77.9%), 288 (72.2%), 276 (69.2%), 272 
(68.2), and 272 (68.2) were satisfied with the welcoming environment of the health 
center starting from the gate, performance of procedures with clean and safe manner, 
effort of health-care providers to involve them in decision-making and asking concerns 
and interests, respectively. On the contrary, only 157 (39.3%), 160 (40.1%), 164 (41.1%), 
and 183 (45.9%) were satisfied with the availability of functional toilet, availability of 
hand-washing facility, the way of the health-care provider to introduce himself/herself, 
and waiting time to be seen by health-care provider, respectively (Table 4).

Variables Category Frequency (n) Percentage (%)

Reason for ANC visit Pressure from family 
and friends

54 13.5

Heard from media 24 6

Got sick and needed 
health care

100 25.1

I feel it is necessary 218 54.6

Other reasons 3 0.8

Table 3. 
Health service-related factors in public health centers of Lemi Kura Sub-City, Addis Ababa, Ethiopia, 2022 (N-399).

Variables Women satisfaction

Satisfied N (%) Dissatisfied N (%)

Welcoming environment of health center starting from the gate 311(77.9) 88(22.1)

Politeness of health-care providers 211(52.9) 188(47.1)

The way a health-care provider introduces himself/herself 164(41.1) 235(58.9)

Adequate explanation of procedures 186(46.6) 213(53.4)

Keeping privacy during examinations 255(63.9) 144(36.1)

Cleanness of examination room 288(72.2) 111(27.8)

Light and space of examination room 247(61.9) 152(38.1)

Effort of health-care provider to give comfort 228(57.1) 171(42.9)

Easiness of understanding their explanation 236(59.1) 163(40.9)

Talking in clear and straightforward manner. 231(57.9) 168(42.1)

Ease of accessibility of antenatal care room 252(63.2) 147(36.8)

Effort to involve you in decision-making 272(68.2) 127(31.8)

Asking interests and concerns 272(68.2) 127(31.8)

Cleanness of waiting room 264(66.2) 135(33.8)

Light and space of waiting room 214(53.6) 185(46.4)

Waiting time to be seen by health-care provider 183(45.9) 216(54.1)

Cooperativeness of health-care providers 228(57.1) 171(42.9)

Listening carefully during conversation 256(64.2) 143(35.8)

Antenatal care advices given 269(67.4) 130(32.6)
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5.5 Overall level of satisfaction of women with antenatal care services

The overall satisfaction of pregnant women is calculated by using demarcation 
formula. According to the finding, from the total study participants, 230 (57.6%) were 
categorized as satisfied toward antenatal care services (Figure 1).

5.6 Factors associated with women satisfaction with antenatal care services

Variables that have an association with satisfaction with antenatal care services at P 
value ≤0.2 in bivariable logistic regression were age, educational status, marital status, 
residence, occupation, family monthly income, having chronic disease, family size, 
history of abortion, history of stillbirth, distance of home from health facility, mode 
of transportation, type of pregnancy, and charge for services. All these variables were 
entered in multivariable logistic regression to identify the factors associated with satisfac-
tion. However, in multivariable logistic regression, only occupation, family size, having 
chronic disease, mode of transportation, and distance of home from health facility were 
associated with the satisfaction with antenatal care services at P value of 0.05. According 
to the finding of the study, pregnant women whose occupation is other than farmer, 
merchant, student, and employee were 5 times likely to be satisfied with the given 
antenatal care services compared with pregnant women who are merchants (AOR: 5.08; 
95% CI = (1.63–15.87). On the other hand, pregnant women who had 5 and more family 
members were 6 times more likely to be satisfied compared with those who had a single 
family member (AOR: 6.3; 95% CI = (1.78–22.39)). Pregnant women who were coming to 
the health center by public transport were 2 times more likely to be satisfied with the given 
antenatal care services compared with those who used private transport (AOR: 2.33; 95% 
CI = (1.38–3.91)). Pregnant women whose house is far from the health center were 2 times 
more likely to be satisfied with the given antenatal care services compared with those 
whose house is near to the health center (AOR: 1.72; 95% CI = 1.08–2.74)). In addition, 
pregnant women who did not have chronic diseases such as hypertension, diabetes, and 
others were 2 times more likely to be satisfied with the antenatal care services compared 
with their counterparts (AOR: 2.18; 95% CI = 1–4.77) (Table 5).

Variables Women satisfaction

Satisfied N (%) Dissatisfied N (%)

Duration of advice 261(65.4) 138(34.6)

Laboratory and other diagnostic services 254(63.7) 145(36.3)

Explain adequately about the result or finding of examination 256(64.2) 143(35.8)

Availability of drug and medical supplies 202(50.6) 197(49.4)

Explain about the drug adequately. 244(61.2) 155(38.8)

Availability of functional toilet 157(39.3) 242(60.7)

Availability of hand-washing facility 160(40.1) 239(59.9)

Performing procedures with clean and safe manner 276(69.2) 123(30.8)

The overall cleanness of health facility 268(67.2) 131(32.8)

Administrative process of the institution 235(58.9) 164(41.1)

Table 4. 
Level of women’s satisfaction with antenatal care services in public health centers of Lemi Kura Sub-City Addis 
Ababa, Ethiopia, 2022 (N = 399).
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Figure 1. 
Level of overall satisfaction with antenatal care services in public health centers of Lemi Kura Sub-City, Addis 
Ababa, Ethiopia, 2022.

Variables Category Satisfaction COR at 95% CI AOR at 95% CI

Satisfied Dissatisfied

Age 18–24 28 35 0.40(0.20–0.82)

25–34 110 155 0.72(0.41–1.24)

> = 35 47 24 1

Monthly 
income (ETB)

<2500 60 43 1.81(1.04–3.17)

2501–5200 63 35 2.34(1.31–4.15)

5201–8000 64 35 2.38(1.34–4.22)

>8001 43 56 1

Type of 
pregnancy

Wanted 180 109 1.98(1.27–3.09)

Unwanted 50 60 1

Educational 
status

Unable to read 
and write

13 22 0.31(0.15–0.67)

Informal school 19 14 0.72(0.34–1.54)

Grade 1–8 27 34 0.42(0.23–0.76)

Grade 9–12 46 32 0.77(0.45–1.32)
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6. Discussion

This study was aimed to assess the level of satisfaction with antenatal care services 
among pregnant women at Lemi Kura Sub-City public health centers. The finding of this 
study will be helpful to different bodies by showing areas that dissatisfy pregnant women.

Variables Category Satisfaction COR at 95% CI AOR at 95% CI

Satisfied Dissatisfied

Above grade 12 125 67 1

Occupation farmer 27 36 0.87(0.45–1.66) 0.87(0.43–1.76)

Merchant 43 50 1 1

Student 23 21 1.27(0.62–2.61) 1.7(0.75–3.86)

Employee 117 57 2.38(1.42–3.99) 2.3(1.31–4.03)

Others(house 
wife, no job)

20 5 4.65(1.60–13.44) 5.08(1.63–15.87)

Marital status Single 38 44 0.38(0.15–0.98)

Married 167 104 0.71(0.30–1.7)

Widowed 7 13 0.23(0.06–0.82)

Divorced 18 8 1

Family size 1 4 14 1 1

2 38 25 5.32(1.57–18.02) 4.58(1.23–17.17)

3–4 108 85 4.44(1.41–14.00) 3.49(0.99–12.27)

≥5 80 45 6.22(1.93–20.04) 6.3(1.78–22.39)

Residence Urban 190 136 1.61(0.99–2.63)

Rural 40 43 1

Mode of 
Transport

Ambulance 1 5 0.23(0.02–2.09) 0.49(0.51–4.79)

Public transport 120 57 2.50(1.54–4.05) 2.33(1.38–3.91)

Private 53 63 1 1

On Foot 56 44 1.51(0.88–2.59) 1.55(0.85–2.83)

Abortion Yes 22 33 0.43(0.24–0.78)

No 208 136 1

Stillbirth Yes 8 16 0.34(0.14–0.82)

No 222 153 1

Distance of 
home

Takes less than 
30’

66 69 1 1

Takes more 
than 30’

164 100 1.71(1.17–2.60) 1.72(1.08–2.74)

Charge for 
services

Yes 20 23 1 1

No 210 146 1.65(0.87–3.12)

Chronic 
disease

Yes 14 24 1 1

No 216 145 2.55(1.27–5.10) 2.18(0.99–4.77)

Table 5. 
Bivariable and multivariable logistic regression output on the association between satisfaction with antenatal care 
services and factors, 2022 (N = 399).
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Based on the study finding, the level of satisfaction with antenatal care services 
among pregnant women was 57.6% (95% CI: 53% -63%). This finding is in line with 
study conducted in Jimma, Ethiopia (60.4%) [35], Oman (59%) [26], and Debre 
Tabor (53.8%) [39]. However, this finding is higher than the study conducted in 
Sidama, South Ethiopia (33%) [24], Pakistan (46%) [25], and Myanmar (48%) [30].

In contrast, there are studies that have reported higher findings. For example, a 
study conducted in Arba Minch, Ethiopia (68%) [21]; Hawassa, Ethiopia (79.3%) [8], 
Gujji, Ethiopia (67%) [22]; Harare, Ethiopia (70.3%) [36]; Uganda (74.3%) [34]; and 
Nigeria (67%) [9]. The possible reason for this discrepancy might be the difference in 
sample size, study design, and sociodemographic status. Additionally, the difference 
in the study area might be another reason for the discrepancy.

In this study, satisfaction among pregnant women was assessed in only public 
health centers. But in other studies, satisfaction was assessed in both public hospitals 
and health centers.

Unlike the previous studies, this study revealed that pregnant women who were 
housewives or did not have permanent job were 5 times more likely to be satisfied 
with the given antenatal care services compared with pregnant women who were 
merchants (AOR: 5.08; 95% CI = (1.63–15.87)). The possible justification for this 
might be the decreased workload and stress. Women who do not have any permanent 
job will take the responsibility of childbearing. Thus, when they are coming to health 
facility, they become relaxed and cooperative with the care given.

Family size has shown an association with the level of satisfaction. Pregnant 
women who had 5 and more family members were 6 times more likely to be satisfied 
compared with those who had a single family member (AOR: 6.3; 95% CI = (1.78–
22.39)). Women who have many children might have repeated exposure to antenatal 
care services and understand their meaning and use the given services. These women 
come to health centers for the same purpose by themselves. In spite of this, the previ-
ous studies did not show the association between family size and satisfaction.

Pregnant women who were coming to the health center by public transport were 2 
times more likely to be satisfied with the given antenatal care services compared with 
those who used private transport (AOR: 2.33; 95% CI = (1.38–3.91)). This might be 
due to the fact that public transport is cost-effective, easily accessible, and quick. This 
finding is supported by a study conducted at West Gujji zone, Ethiopia [22].

In this study, pregnant women whose house is far from the health center were 2 
times more likely to be satisfied with the given antenatal care services compared with 
those whose house is near the health center (AOR: 1.72; 95% CI = 1.08–2.74). Unlike 
to this study, a study that was conducted in Hossana, Ethiopia, reported that pregnant 
women who traveled less than thirty minutes were more likely to be satisfied. This 
discrepancy might be related with women’s preparedness and plan for their antenatal 
care. On the other hand, women who are near the health center might plan to return 
home quickly [38].

In addition, pregnant women who did not have chronic diseases such as hyperten-
sion, diabetes, and others were 2 times more likely to be satisfied with the antenatal 
care services compared with their counterparts (AOR: 2.18; 95% CI = 1–4.77). This 
might be related with anxiety and fear from the adverse effects of chronic diseases. 
Women who do not have chronic diseases will not have any anxiety and fear for the 
outcome of their pregnancy when compared with those who do have chronic diseases. 
This finding is supported by a study conducted in Iraq [29].

In this study, the level of satisfaction with antenatal care services ranged from 39.3% 
to 77.9%. Availability of hand-washing facility and toilet and health-care providers 
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introducing themselves to their clients were areas of poor satisfaction among pregnant 
women. This finding is in line with the study conducted in Harare, Ethiopia [36].

7. Conclusions

In this study, the level of satisfaction with antenatal care services among pregnant 
women was low. Occupation, family size, mode of transportation, distance of home 
from health center, and having chronic diseases were factors associated with the 
level of satisfaction. Welcoming environment of health center starting from the gate, 
performance of procedures in a clean and safe manner, and the effort of health-care 
providers to involve clients in decision-making and asking concerns and interests 
were areas that pregnant women were highly satisfied with.

Based on the findings, the following recommendations are given to different bodies.
Health-care workers: Pregnant women whose family size is single need extensive 

and detail discussion. Thus, health-care workers have to discuss with them in detail. 
Additionally, pregnant women who are merchants need to receive care immediately.

Health centers: Adequate advice and counseling is needed for pregnant women 
who have a history of chronic diseases to decrease their stress due to the concomitant 
diseases. To make this feasible, health centers better prepare additional antenatal care 
rooms and deploy health-care workers who are experts in chronic diseases.

Governmental and non-governmental organizations: The most dissatisfying area of 
antennal care services is the unavailability of functional toilet and hand-washing facility. 
Thus, organizations should give attention to these facilities in every health-care center.

Researchers: The finding of the study will be strong if researchers use a mixed 
research method. Factors that are found in quantitative study will be explored in 
qualitative research methods.
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Abstract

In the English-speaking Caribbean, internationally-funded local NGOs pioneered 
the introduction of family planning, a game-changer in women’s empowerment, 
ensuring access to women who cannot afford private physicians. These NGOs faced 
social controversy and cleared the space for governments to introduce the service in 
primary care clinics. As governments have cautiously stepped into this space, Family 
Planning Associations have lost clientele and not benefitted from significant govern-
ment contributions. After 50 years, they remain fragile and dependent on foreign 
funds. They have been buffeted by the winds of the US Gag Rule, the COVID-19 
pandemic, and the drive from IPPF to provide more comprehensive services, includ-
ing abortion. Small size and stigma are obstacles to attracting high quality board 
members, and grant reductions make staff salaries unattractive to skilled profession-
als. The purpose of the paper is to explore the history, growth, gender bias, and the 
struggles for sustainability among family planning associations across the Caribbean 
region.

Keywords: NGOs, pioneers, stigma, family planning, sustainability, Caribbean

1. Introduction

The story of family planning in the Caribbean is a fascinating one of several faces 
and phases. What started as independent, indigenous activism is more than 50 years 
later a charity industry still mired in dependency on international funding. In our 
colonial period, members of the middle- and upper-classes pioneered the drive for social 
service and social change by attacking stigma. Today the charity industry has matured. 
In the era of national independence, the new leaders no longer challenge the status quo. 
They are the status quo. They have become so conservative that they sometimes resist 
advances of inclusion, equity, and service. In some instances, they have become the 
captive of religious forces hostile to their core mission, while others ride on Boards to 
extract social status. Across the region, the exceptions to this pitiful tale can be counted 
on one hand.
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2. Women step forward

In Jamaica—as early as 1937—two Jamaican women, May Farquharson, a social 
worker and Amy Bailey, a social worker, educator and women’s rights activist, started 
working to improve women’s and children’s lives. They created the Save the Children 
Fund, Mother’s Welfare Clinic, and in 1939 established the Jamaica Birth Control 
League (JBCL). The goal of the JBCL was to advance women’s social and economic 
welfare through birth control and to win government’s support for their programme. 
Farquharson, who had studied in the UK and the US developed strong links with 
activists on both sides of the Atlantic: Vera Houghton in the United Kingdom (UK) 
and Margaret Sanger in the United States (US), both of whom were associated with 
the eugenics movement. It was no surprise then, that the JBCL ran into strong oppo-
sition from the Catholic Church, Marcus Garvey’s Universal Negro Improvement 
Association and, expediently, the Jamaica Labour Party. Bailey pushed back forcefully 
against the notion that birth control was a plan to kill or limit Black people and argued 
instead that birth control would advance their social and economic wellbeing [1].

Two other Jamaicans, Lenworth Jacobs, a physician and his wife, Beth Jacobs, also 
saw the rapid birth rate and the need for women to have the means to control their 
childbearing, reach broader audiences, and more community integration. This led to 
the opening of the Beth Jacobs Clinic from 1939 to 1967 in St. Ann’s [1]. So once again, 
the focus on population control was at least equal to the concern for women’s control. By 
1957, the JBCL and the Beth Jacobs’ clinic merged, forming the Jamaica Family Planning 
Association, becoming the eighth member of IPPF. Believing that family planning 
should not be the sole province of a charitable organization, they promoted family plan-
ning as integral to the government’s services. This led to a series of efforts at integration 
with and separation from primary care over various political regimes [1].

In Grenada, Helen Saftel, an expatriate from the United States of America and a 
member of a birth control organization in Boston recognized that birth control was a 
problem in Grenada. In an interview with a former Executive Director of the Grenada 
Planned Parenthood Association (GPPA), it was reported that “Saftel influenced a 
diverse group of professionals and privileged lay people to develop an NGO to support 
birth control for women.” Helen Saftel convinced retired Chief Justice of the Windward 
and Leeward Islands to help organize a committee and chair the Association. Together, 
in 1964, they formed the Grenada Planned Parenthood Association (GPPA). They 
sought help to prepare committee members for their first meeting from those connected 
to family planning in Barbados, such as Lady Grace Thorne Adams, Sir Aubrey Gordon 
Leacock, known as ‘Jack’, and Mr. Clyde Gollop [2]. In April of that same year, on their 
way to the Western Hemisphere Conference on Planned Parenthood, Helen and her 
husband met Sir Colville Deverell, former Governor of World Planned Parenthood 
who provided US $2000.00 to the GPPA. In February 1964 Grenada became a member 
affiliate of IPPF [2]. At that time, family planning services were not being offered by 
the Government of Grenada, but most of the community health nurses referred women 
to the GPPA for family planning services. In an interview with first author, TF, a senior 
nurse at the time recalled (Best S 2023, personal communication, Jan 22), there was 
no real objection from the Ministry of Health, but some doctors and nurses objected 
or at least objected to the use of methods such as the intrauterine contraceptive device 
(IUCD) and Depo-Provera [3]. The main opposition came from the religious sector, 
specifically the Catholic Church on grounds of morality. She described the government’s 
support for family planning as being driven by the need to promote child health. The 
focus was pediatric - on the child rather than the mother. There was less concern with 
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poor women and more interest in providing for the nutritional and educational needs of 
their children in an effort to address high infant mortality [3].

In 1966, all on her own, Theresa Louisy, a registered nurse in St. Lucia saw the 
high birth rate and malnutrition in her rural community, Bexon. She contacted the 
Chief Medical Officer, John Gibling and together, they started family planning in St. 
Lucia. In 1967, they commenced information and education programs, and individual 
counseling in rural areas. With her husband Raymond Louisy, they engaged in public 
education called Market Steps to reach new communities. In 1968, St. Lucia Planned 
Parenthood Association (SLPPA) sought Associate Membership in IPPF. Although 
Mrs. Louisy led the SLPPA, it was Raymond Louisy, her husband, who became the 
Executive Director at that time. Almost 30 years later, in 1996, the first woman, Mrs. 
Audrey George became Executive Director of SLPPA [4]. SLPPA remains the only 
non-governmental organization offering SRH services on the island.

The story was similar in Guyana. Olga Byrne, a Trinidadian by birth who migrated 
to Guyana, was a teacher who organized her colleagues, expanding access to education, 
adult suffrage, and family planning. Byrne was a pioneer in breaking the glass ceiling by 
becoming the first female President of the Guyana Teachers Union in 1961; she also led 
the Women’s League of Social Services and the International Alliance of Women (IAW). 
While her focus was on women, she appreciated the need to develop boys, hence the 
youth centre in her name for training in joinery, masonry, and welding. She contended 
that there was little point in women having the right to vote if they could not control 
their own bodies. Again, a woman of privilege using her status to help the poor. Her work 
leading the Women’s League of Social Services gave birth to the Guyana Responsible 
Parenthood Association (GRPA) in 1973. The GRPA was rooted in concern with, 
“fostering better family life and not with contraception” [5]. The Association received 
funding from IPPF in 1974 and through membership in the Caribbean Family Planning 
Affiliation (CFPA) became a member affiliate of IPPF [6].

Essentially, across the Caribbean, the initial thrust for family planning and women’s 
reproductive health advocacy and services was home-grown. It was largely the work of 
privileged middle and upper-class women who leveraged their social status and social 
connections to advocate for services primarily for the poorer members of their societies. 
In doing so, they were venturing into an arena of controversy scarred by religious dogma 
(St. Lucia, Guyana, Jamaica, Barbados, Grenada), disfigured by racial tension (Jamaica, 
Guyana), and torn by partisan opportunism (Jamaica, Antigua). It was an area spurned 
by private business primarily because of the controversy. Any profitability was certainly 
not worth the noise. With few exceptions, Caribbean businesses were still largely family 
owned. So, they were more sensitive to community pressure. Family planning associa-
tions (FPAs) were in a field that was at best unpopular and unprofitable. While private 
businesses avoided the area, governments were even more circumspect. They either 
stayed away or offered arms-length support. They outsourced a fundamental health 
service to NGOs. It is into this void that courageous women stepped and stood ever so 
boldly. We agree with Bourbonnais’ that despite their pivotal role in the international 
birth control movement in the 1950s, FPAs in the Caribbean, such as Barbados, Trinidad, 
and Jamaica, are yet to receive due recognition [7].

3. From passion to professionalism

Passion and professionalism are not incompatible. In the best circumstances they 
make wonderful companions and yield great benefits. But this is not always the 
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case. As FPAs bodies joined the IPPF, there was a gradual shift from the passionate 
volunteerism through which clinical services were made available in the early days 
to more settled operations based on paid employees. Inevitably and entirely under-
standably, with funding from IPPF, there came an ever-increasing need for account-
ability—reports and performance standards. How well these standards were adjusted 
to small island developing states (SIDS) is an important issue, but not one within 
the scope of this chapter. One example will suffice. The cost of an external audit 
is considerable and in some cases in small countries could amount to a third of the 
budget. That is onerous. Another major challenge is that volunteerism remains the 
mechanism through which governance of FPAs occurs, even today. In small societies 
with very small professional classes, the pool from which one can attract volunteers 
is quite limited. From our observation, this has had a tremendous negative impact 
on the growth and operation of associations in small poor countries, like those in the 
Caribbean.

Even greater than the remarkable contribution to the dramatic decline in 
birth rates, we contend that the real and lasting success of the associations in the 
Caribbean is that they persisted. They did not bend to the noise of the church, 
politicians, or quite commonly, the sensationalism of the media. For example, in 
1977 the news that there was a plan to train a few doctors in Antigua in vasectomies 
resulted in quite a brouhaha [8]. In Trinidad and Tobago, many Roman Catholic 
officials mounted opposition to Dr. Eric Williams’ People’s National Movement 
(PNM) at the 1956 general election, on the grounds that the party supported birth 
control. This forced the PNM’s denial of the party’s official position in lieu of the 
statement that “birth control was a private matter for private decision rather than 
government policy” ([9] p. 5). According to Bourbonnais [7], Sir Grantley Adams, 
at the time, the Premier of Barbados and an ardent advocate for family planning 
and Barbados’ global leadership in family planning was under attack by the politi-
cians at home and across the region, led by the Roman Catholic Church, as illus-
trated below:

‘our embryo Prime Minister would begin his Federal term without the blessing of 
the Christian church. What a sickening thought?’ (Secretary of Bustamatne’s JLP 
[Jamaica Labor Party] p. 272]

‘Birth control is for the white man, not for the black man.’ (Premier of Antigua Vere 
Bird) [p. 272]

The fact is that there was a great demand from women wanting to control their 
fertility, even before the rise of the family planning movement in some countries. 
Bourbonnais quotes a 38 year old domestic worker in 1956 Trinidad who stated, “We, 
the several young women of the community, have been practicing birth control in 
Trinidad long before Little Eric came on the scene.” ([7], p. 272). Historically, the 
English-speaking Caribbean countries did not experience very high fertility levels 
as measured by crude birth rates, however, between 1950 and 1960 crude birth rates 
increased, somewhat representing a baby boom. Nonetheless, between 1960 and 1965 
the rates remained fairly stable with a downward trend [10]. Except for a brief period 
at the outset, when the passion was still there, most FPAs assumed a quite passive 
posture. They waited for clients to arrive at their doors. Charismatic advocates like 
Raymond Louisy in St. Lucia, Beth and Lenworth Jacobs in Jamaica, and Clyde Gollop 
in Barbados, who walked the streets and played dominoes in police stations, soon 
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vanished and were replaced by largely office-bound technicians. Those larger-than-
life entrepreneurs were usually replaced by timid administrators.1

Still the associations stayed the course, local advocates applied constant pressure 
on officials and in doing so, normalized reproductive health services amidst the 
changing social and political dynamic of the region [7]. They made contraception 
such a routine component of women’s health that the very governments that were 
hands-off in the 1950s would later begin to provide family planning services in their 
primary care clinics. Herbert Eldemire, a physician, was Jamaica’s first Minister of 
Health after independence in 1962. After years of pressure from JFPA, he threatened 
to demit office unless his Ministry was allowed to announce its support of family 
planning. His coercion worked and he created birth control clinics at hospitals and 
primary health care facilities. The Ministry also created a Family Planning Unit within 
the Ministry in 1966, and the National Family Planning Board (NFPB) in 1968 [1]. 
This is undoubtedly the major accomplishment of the pioneers: they vanquished the 
stigma of contraception sufficient to win strong partnerships in government.

Of course, this very success would haunt the associations. Potential clients could 
obtain services for free at public health clinics. While this was good news for the 
society, it inevitably signaled a measure of competition for the associations whose 
market was depleted. The ultimate goal of associations was ensuring women’s access 
to family planning services, and so they found ways to adapt to this changing context. 
In Jamaica, for example, JFPA continued to work alongside and with the government 
in promoting birth control, and Dr. Lenworth Jacobs of the Beth Jacobs Clinic and the 
JFPA became the first Director of the NFPB [1]. With very few exceptions, Caribbean 
governments did not readily see the value of contributing to the livelihood of the 
associations. In Barbados, due to vehement political opposition internal and external 
to his party (Barbados Labour Party), Sir Grantley Adams, in 1955 refused initiating 
a government-run wide-scale birth control program, but instead provided a govern-
ment grant of 5000 Barbados dollars to the BFPA and allowed operations out of 
maternity hospitals and government health centers, increasing it to $12,000 in 1956 
and to $20,000 by 1959. Governments of Jamaica (1966) and Trinidad (1967) later 
provided financial support [7].

The idea of integrated reproductive health services is attractive. Although there 
are different approaches to integration [11], it was generally viewed as providing 
a more convenient one-stop service for clients. But this form of integration often 
proved difficult at the clinic level. Working together in a single clinic there were 
significant differences in salaries of nurses with the same qualifications, one working 
with the association the other with the government. Typically the public employees 
were better paid, with more security and benefits. Pharmacists would struggle to 
fill prescriptions depending on whether drugs were available from one channel 
or another. Some felt that integration was the best way to serve the client, others 
contended that integration depleted family planning. Jamaica went back and forth—
swinging between, integrating, separating and back again [1]. In some countries the 
commitment to integration was frustrated by funding. Governments were unable 

1 A stark example of this passivity is evident in an unpublished analysis by Fred Nunes, Yvette Delph, Dane 
Abbott, and Sheila Roseau of new acceptors in one FPA from Jan- Dec 2006. As many as 80% of the new 
acceptors joined after their first pregnancy. They were joining to delay their next pregnancy and for many 
to end childbearing rather than to plan it. Even more indicative of the Associations passivity is the fact 
that no client joined because of outreach from the association. Some 75% were influenced by their social 
network; only 15% reported being influenced by a health worker and less than 5% by a doctor.
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to provide the budget for contraceptives. So, the service gradually reverted to the 
associations by default; one example of this is Dominica.

But there was more to be done. The hostility to unwed pregnancy persisted. Unwed 
mothers lost their jobs. High adolescent birth rates (ABR) persisted, declining at a 
much slower rate than other age groups [10], and pregnant teenagers were expelled 
from school. All the while the men involved in these pregnancies remained untouched 
and invisible. Lacking data, associations persist in a focus on teenagers to reduce 
teenage pregnancy. That is a focus on the vulnerable. Some 77% of teenage pregnancies 
result from relationships with men 20 years and older and 56% with men 20–24 [12]. 
The focus should be on young men. But FPAs have been generally timid about outreach 
to men. They have lived within the mistaken notion that Caribbean men have a cultural 
resistance to vasectomy when their own evidence shows no basis for that view [13].

In the broader society, the Caribbean has experienced a major shift in religious 
affiliation. In the 1960s the ‘established’ churches typically formed the Council of 
Churches, Anglican, Methodist, and Roman Catholic, who were routinely con-
sulted by governments. By the 1980s, Associations of Evangelical Churches had 
emerged with at least equal voice—Baptist, Pentecostal, Seventh Day Adventist, 
Independent—and far more energy. In an interview with the fourth author, FN, in 
December 2020, one observer stated, “In the early 70s as a student at UWI [Jamaica], 
the Intervarsity Christian Fellowship (IVCF) was little more than a handful; by 2000 
it was the dominant group.” Some of these evangelical groups have benefited from 
substantial funding from their counterparts in the US. The growth of this religious 
right would represent a major challenge to associations in the face of IPPF policies.

Within the associations two challenges emerged as they matured. First, the passion 
of volunteerism was gradually replaced by employed professional staff. Second, once 
contraceptive service had become a widely accepted norm, associations became status 
conferring organizations rather than pioneers fighting stigma. The first transition for 
staff meant that a more contractual relationship replaced volunteerism. Services were 
delivered from paid staff. The alignment with the mission was no longer the primary 
driving force. For some of the staff it was economic; employment was mere livelihood. 
There was the problem of staff retention as the salary packages and recruitment policies 
were often inadequate to attract and retain suitable staff. In more than a few cases, staff 
members successfully sued the associations for considerable sums. The fact that the 
associations were successfully sued also exposed real deficiencies in governance. This 
takes us to the second transition, voluntarism at the Board level. In far too many cases, 
board members were no longer attracted to serve a mission that involved taking risks and 
lending their status and influence in a battle for social justice. Quite the opposite: Some 
members were climbing on to an established, recognized, reputable charity to extract 
status and enrich their résumés. Sadly some board members were focused on status 
and extraction—what’s in it for me (WIIFM). It is not surprising that the boards were 
suboptimal if not downright dysfunctional in their governance and oversight mandate, 
and their ability to collaborate with management for the sustainability of the associa-
tions. Over the years, this has resulted in an absence of accountability, poor performance 
and closure of some FPAs, as resulted in Grenada between 2019 and 2021 [14].

4. International push and pull

Being a small island developing state is one thing. Being a small region in 
the shadow of a dominant world power is another, which makes the old adage 
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fitting—“when the US sneezes, the Caribbean gets pneumonia.” Of course, US for-
eign policy on family planning, known as the Mexico City Policy (MCP) and referred 
to as the Global Gag Rule (GGR) is like a windscreen wiper. It flips from one extreme 
to another with each change of political regime resulting in consequences for the 
Caribbean and globally [15, 16].

In the 2020s, it will be interesting to see how the wave of White, male supremacy 
in the US manifests itself in our predominantly Black region. Only a few days after 
the leak of Justice Alito’s draft US Supreme Court decision that would vanquish 
50 years of women’s right-to-choice, the Rev. Dr. Hensworth Jonas, Presiding Elder 
of the Eastern Caribbean Baptist Mission, was gloating in the media. In a television 
interview, he made the most bizarre statement in saying why abortion should not 
be allowed in any circumstance whatsoever, not even for rape: “If women want to 
be pro-choice, they should choose well about their sexuality. Don’t choose abortion 
to cover up your sin. Basically, a woman’s choice should be not to conceive children” 
[17]. This was his bizarre, uncompromising statement in a region where a substantial 
proportion of women’s first sexual experiences are coerced—not of their choosing. 
For example, studies on the prevalence of partner and not-intimate partner violence 
among women in the Caribbean show that among respondents 25% of women in 
Grenada, 30% of women in Guyana, and 32.3% of women in Jamaica reported 
being coerced, going along or forced to have sex at sexual debut. Sexual debut in the 
Caribbean is reported to start early, with 10.9% in Grenada and 13.7% in Jamaica 
of respondents reporting sexual debut before age 15. In Jamaica 7.7% and 10% of 
women, and in Grenada 9.5% and 10% of women had in their lifetime, experienced 
sexual violence by their male partner and a non-partner, respectively [18–20].

The tiny Caribbean basin is home to every shade of abortion law in the world—all 
six stages from total prohibition to fulsome choice. Half of the 10 countries in the world 
that have total abortion bans are in the Caribbean basin [21]. What is even more ironic is 
the colonial contradiction of The Netherlands Antilles which holds fast to a total ban as 
against The Netherlands which provides with complete access. Frankly pathetic.

The Kissinger Report (1974) is a clear example of the relationship between US politi-
cal power and population policy [22]. The report, which was confidential until the 1990s, 
aimed to protect US, military and business interests by controlling population growth 
in poor countries. Known as National Security Study Memorandum (NSSM) 200, the 
policy proposed to constrain political power in poor countries so US business could more 
easily extract resources. The report reasoned that by restricting population growth, the 
risk of restless, anti-establishment youth, hostile to America and prone to communism 
would be minimized. The Study Memorandum became a Decision Memorandum under 
President Richard Nixon. The policy rested on four ugly pillars: [22].

1. Population growth in poor countries threatens US political power

2. The US needs poor countries to remain poor so it can extract resources

3. High birth rates yield younger populations more likely to be anti-establishment

4. American business will be threatened by governments that need to provide for 
growing populations

In practice, the policy was driven through the United States Agency for 
International Aid (USAID), by funding United Nations (UN) programmes, and by 
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influence on national leaders. It is little wonder that even in the 1970s, persons seeing 
the strong USAID support for family planning across the Caribbean—although it was 
not listed in the 13 target countries mentioned in the Kissinger Report—were ambiva-
lent about this new-found US interest.

Of course, Vatican II, had concluded only a few years earlier in 1966, and 2 years 
later in July. Pope Paul VI issued his encyclical, Humanae Vitae, declaring the church’s 
opposition to artificial birth control and its absolute condemnation of abortion and 
sterilization, for the promotion of natural family planning (NFP) [23]. The stage was 
set for a conflict between the US National Bishops Conference and the US population 
policy.

Stephen Mumford has documented how rapidly the Catholic Bishops responded 
to the US Supreme Court’s decision in 1973 (Roe v Wade) making abortion legal and 
NSSM 200 [22]. By 1975 the bishops had issued a Pastoral Plan for Pro-life Activities. 
It was a remarkably strategic document that in great detail set out how the church 
would finance, organize, lobby and infiltrate every level of political activity. And they 
did. They were persistent and relentless and, finally, in 2022, they had gained such 
control over the US Supreme court, that they won.

Perhaps no US policy has more directly and immediately affected the conduct of 
reproductive health services in the world than the Mexico City Policy, also known as the 
“Global Gag Rule” [24]. At first, this policy merely applied to US funds and required 
any NGOs receiving funds from the US to declare that they were not actively promoting 
or providing abortion services using US Government funding. In nearly 40 years since 
President Ronald Reagan introduced it in 1984, it has been enforced for 21 years [24]. 
But the most aggressive use was under Republican President Donald Trump from 2017 
to 2021. His administration expanded it to apply to NGOs receiving funds from any 
source, including non-US funds and their own funds—not just US funds. Even worse, 
Trump extended this to programmes with no link to family planning, such as malaria 
and nutrition [15, 24]. Basically saying to the international community: You want my 
money? Then you swallow my values. Not the values of the American people, but the 
values of the Republican Party. An ironic anecdote exposes the unique features of the 
Caribbean. The late Dr. Ivor Heath of Antigua, recounted how, under the hammer of 
the Gag Rule, a colleague in the USVI called him, “We know you can’t do them over 
there, just send them to us”. Predictably, as history has shown, Democratic President Joe 
Biden reversed the Gag Rule as one of his first acts [24].

The 1990s was a period of intense international meetings of population and 
reproductive health and rights. In addition to several rounds of preparatory UN 
meetings there was the International Conference on Population and Development and 
Programme of Action in Cairo in 1994, the 1995 Beijing Declaration and Platform for 
Action, and of course Cairo+5 and Beijing+5 [25]. These meetings provided platforms 
for government and non-government representatives and organizations to explore 
the leading edge of provisions to ensure women’s equality. They equally offered space 
for conservative groups to block those negotiations. A distinct minority of conserva-
tive states and their NGOs sought to thwart the negotiations at every turn. They 
were invariably assisted by the US which recorded reservations on several matters 
[25]. When it became clear that a small group might impede progressive positions 
from reaching the Group of 77 (G-77), a group of Some Latin American Countries 
(SLAC) emerged. They faced intense pressure from the Vatican. Soon, 14 Caribbean 
CARICOM countries joined this group which then became SLACC. The group worked 
with India, and countries in East and West Africa to advance a progressive women’s 
rights agenda.
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The Montevideo Consensus on Population and Development in the Caribbean 
and the preparatory meetings that preceded it, were yet another round of govern-
ment and non-governmental meetings [26]. They were designed to assess the region’s 
accomplishments since Cairo, set new targets and confirm commitment to the wide 
scope of social goals. Governments adopted more than 100 “priority areas” on a very 
broad range of topics – sexual and reproductive health, comprehensive, rights-based 
sexuality education for young people, provision of SRH services including contracep-
tive methods for adolescents, gender equality, population planning, aging, indigenous 
peoples, and so on [26]. The Caribbean is known for ratifying conventions and then 
walking away from those obligations. There are good reasons why this happens so 
easily.

These platforms were spaces in which Caribbean advocates displayed their 
passion, intellect, negotiating skill, discipline, and commitment to the mission of 
women’s human rights. In these international meetings, they were calm, forthright 
and unambivalent. Yet, once back at home in their small countries, most of these very 
same vociferous advocates were seldom visible. The international platforms were a 
safe space, free of the risks and costs of speaking up. For example, in 2000, the fourth 
author, FN, attempted to recruit an advocate in Trinidad to join Advocates for Safe 
Parenthood: Improving Reproductive Equity (ASPIRE), one advocate explained, “My 
child goes to an excellent Catholic school. This is no time for me to jeopardize my 
child’s education” [27].

Democracy is a good deal more than ceremonial signing of documents. Those doc-
uments have little or no meaning without a culture of accountability, which requires 
constant vigilance by civil society [28]. Based on our observations, in the Caribbean, 
there is precious little sustained noise from non-governmental organizations to hold 
the government accountable. Governments are not under any real public scrutiny. 
NGO’s typically lack the resources [29] for research, so they seldom have the data 
essential for meaningful dialog. Therefore, in practice then, “sovereignty” becomes 
one party’s five or so years to do as they please. Then it’s either more time or another 
party’s turn. Democracy in form, but not in substance. While small scale offers the 
advantage of familiarity, small scale also means easy visibility and little opportunity 
for the social distance that anonymity provides in larger societies. Therefore, making 
it hard to find allies and harder for individuals to speak up, especially so in respect of 
controversial and stigmatized issues.

Two major global health phenomena also left their footprint on FPAs—HIV/and 
AIDS, and COVID-19. The first recorded HIV/AIDS case in the Caribbean was in Haiti 
in 1979 [30]. Initially the disease spread among homosexual contact with bisexual 
males, but by the early 80s the spread was mostly by heterosexual males. This was 
evident throughout the region, and gradually more women became infected than 
men. HIV/AIDS became the leading cause of death among adults 15–44. Today the 
Caribbean still has the second highest prevalence of HIV/AIDS in the world; only 
Sub-Saharan Africa is higher [31, 32]. By the mid-1980s the disease was spread more 
widely among heterosexuals and, gradually in the Caribbean, more women became 
infected than men. HIV/AIDS became the leading cause of death among adults 15–44.

During this crisis of stigma, poverty, and sex tourism, it was the Medical 
Association that took the lead in Barbados. Through leadership from Professor Errol 
“Mikey” Walrond, Barbados became only the second country in the world to start 
testing blood donations for HIV. The US poured funds into the region and supported 
condom use. The Pan Caribbean Partnership Against HIV and AIDS (PANCAP) 
was established by a Declaration of CARICOM Heads of Government to support the 



Women’s Health Problems – A Global Perspective

158

region’s response to the threat of HIV [33]. In Jamaica, there was a massive increase 
in condom use, largely as a result of government promotion. The same was true in 
Barbados. In fact, the barbados family planning association (BFPA) was not happy 
with the focus on condoms because it had invested heavily in more reliable meth-
ods—injections and IUDs—and saw the condom drive as undermining its hard work. 
Preservation of gains took precedence over the opportunity to meet a new social need.

The impact of COVID-19 was quite different. It was indirect and economic. 
Caribbean economies rely on tourism, with between one third and half of the gross 
domestic product (GDP) of The Bahamas, Barbados and Jamaica being derived from 
tourism [34]. When travel shrinks by 75% the impact is devastating. And when the 
only available approach for month after month is strict masking or staying at home 
or both, similar to other businesses [34], FPAs shuddered under the shrinkage of 
demand for services. In an interview with the Caribbean Family Planning Affiliation 
(CFPA) in January 2023, it was stated that “the shrinkage in service demand due to 
fear of COVID-19 meant a sharp drop in revenue for FPAs. Notwithstanding, sup-
ply chain challenges resulted in low contraceptive supply to meet the already low 
demand. Notably, in some countries family planning and SRH services were not 
deemed as part of the essential health services, and family planning health care pro-
viders were reassigned as part of the COVID-19 response teams.” Anecdotal evidence 
from some FPAs indicated that during the pandemic, some women were engaging in 
self-harm practices to end unwanted pregnancies due to lack of access to contracep-
tives. Recognizing the negative impact of the COVD-19 pandemic on SRHR, CFPA 
together with international donor agencies, such as the United Nations Population 
Fund (UNFPA) [35] advocated for governments in the region to include SRH care and 
family planning as essential health services.

Stresses are seldom isolated. Along with the COVID-19 pandemic came the 
tumultuous internal conflict in IPPF [36, 37]. Allegations of fraud in London resulted 
in friction between London and WHR New York. That friction resulted in Caribbean 
countries being faced with a choice—London or New York. Typical of the region, we 
could not find a common position and so some chose to stay with WHR and others 
went with IPPF (London). IPPF then created the Americas and Caribbean Regional 
Office (ACRO) to work in the region and a separate office of ACRO in Trinidad to 
focus on the Caribbean.

Finally, the Russian invasion of Ukraine and European support for Ukraine 
seemed to signal a sudden and major shift of resources away from family planning 
and away from the Caribbean. The alarm clanged when IPPF shared the likelihood 
of this prospect. This time it was not simply the colossus to our north whose sneeze 
would cause our pneumonia. This time it threatened to be global. The Caribbean 
was utterly unprepared. There were anxious moments of concern for finding other 
sources of funds, especially at the level of national and regional governments. But as 
the threat subsided and the normal flow of funds resumed, the feverish interest in the 
initiative to be more self-reliant faded away.

5. Impact

Notwithstanding the wretched problems of governance that have plagued many 
FPAs in the region, their pioneering action created the space for making contracep-
tion and more broadly sexual and reproductive health acceptable. Nonetheless, the 
journey for sexual rights remains. The net result is that while some associations 
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suffered debilitating problems of governance, several governments, private medical 
practitioners and private pharmacies provided contraceptive services. The real impact 
of the FPAs cannot be measured merely in the number of services or the number of 
advocacy events they conducted. Their far greater value was creating the social space 
for other actors, including non-governmental organizations (NGOs), government 
and private sector. They established family planning as a central and acceptable 
component of health care. Using fertility data from The World Bank Databank [38], 
Figure 1 shows the fertility rates at 10 year intervals from 1950 to 2020 in select 
countries in the Caribbean region. The decline in fertility rates, starting in the 1960s, 
are inseparable from the path-breaking work of the FPAs. Indeed, such is the nor-
malization of family planning that it is not easy to recall the measure of hostility and 
opposition the pioneers faced.

This success was so dramatic that in some cases it turned against the service. 
In Jamaica, a former Senior Medical Officer at Victoria Jubilee Hospital (VJH), 
recounted that when he started there in 1972, “We were doing 16,000 plus deliveries 
per year. By 2000, we were barely doing 7000. So, by the time I took over, we were no 
longer focused on family planning. Instead, I concentrated on modernizing obstetric 
and gynecological services. In fact we closed the family planning service at VJH and 
converted that room into a dental clinic.”

Although the name had changed from birth control to family planning, the appre-
ciation of reproductive health had not yet taken root. Even in sophisticated medical 
circles, family planning was still linked to population control. The HIV pandemic was 
a catalyst in the shift from family planning to sexual and reproductive health, and 
the International Conference on Population and Development (ICPD, 1994) in Cairo 
reiterated the expansion of family planning beyond mere contraceptive services to 
sexual and reproductive health—education, prevention and treatment of HIV, other 

Figure 1. 
Fertility rates in select Caribbean countries for 1950–2020.
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STIs, and reproductive cancers, gender equity, intimate partner violence, safe preg-
nancy, and safe abortion in a right-based environment free of coercion, discrimina-
tion and violence [39].

5.1 Abortion law reform and services

In 1980, Belize modified its Offenses Against the Person Act to provide for a wide 
range of exceptions, including the expansion of legal access to abortion [40]. The 
changes not only codified Bourne [41], making provisions for protection of the wom-
an’s physical and mental health, but they also allowed abortion where the child was 
likely to be born with severe mental and physical abnormalities. Further, in assessing 
the impact on the woman’s health, it allowed consideration of her actual and foresee-
able social and economic circumstances [40]. We had expected that this remarkable 
advance, 3 years before the Medical Termination of Pregnancy Act in Barbados 
(1983), was the result of women’s activism and pressure from the Belize Family Life 
Association (BFLA). Not so. In fact, there was no public discussion whatsoever.

On the verge of independence, 1981, with the threat of invasion from Guatemala, 
British Harrier jets flying overhead and an intense political campaign for general elec-
tions in December, the Criminal Code was revised without a whisper. The Attorney 
General, Said Musa, contracted Professor Nicholas Liverpool in the Faculty of Law at 
the University of the West Indies in Cave Hill, to review the Criminal Code. He did. It 
is his revisions that appear in the law. The Code was passed without discussion along 
with 10 other bills presented to the House in November 1980 [42]. This significant 
advance in women’s health occurred without so much as a murmur. In 1980, Belize 
was 62% Roman Catholic. Given that process, it is little wonder that in 2023 there is 
almost no public knowledge of this level of legal access to abortion in Belize.

We should pause to describe the landmark Bourne UK case [40] since it also bears 
witness to courage and a focus on women’s health, but not on women’s rights. Aleck 
Bourne was a distinguished Harley Street surgeon. Parents asked him to perform an 
abortion on their 14-year-old girl who had been raped by five officers of the Royal 
Horse Guards. He examined her and satisfied himself that she was sufficiently well 
developed to bear the child. He nevertheless, performed the abortion. He then called 
the Chief Constable, reported his action and was promptly arrested. At the Old 
Bailey, his defense was that he could not distinguish between a woman’s life and her 
health and that if the child had been forced to carry the pregnancy, it would have 
made her a “mental wreck.” Justice Macnaghten advised the jury that life includes 
physical and mental health. Bourne was acquited [41]. This decision has been upheld 
in every Commonwealth jurisdiction in which it has been tested—Canada, Australia, 
and so on. While it has not been tested in any Caribbean country, Attorneys General 
in several Caribbean countries felt it would be upheld [43]. Bourne was not what we 
would call pro-choice. In fact, he opposed the 1967 Abortion Act in the UK which he 
considered too liberal. He favored doctors making decisions on therapeutic grounds, 
not women exercising their choice.

The process of law reform in Barbados was almost an exercise in stealth. Billie 
Miller, Minister of Health and the first woman to serve in the Cabinet of Barbados, 
quietly met with religious leaders and shared the facts of the harm of unsafe abortions 
with them. Meeting with them one-on-one, she explained the social reality and the 
damage poor women faced because of a law that did not in any way restrict others from 
obtaining safe abortions, whether from local doctors or by travel abroad. She defused 
the religious opposition [44]. Once again, it is not clear that the Barbados Family 
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Planning Association was at the forefront of this major advance in reproductive health, 
even though Miller had been a member of the Board and President of WHR.

In 2013, under new leadership, GRPA showed itself as an exception to this trend 
of withdrawal. Although Guyana’s 1995 abortion law made provision for mid-level 
providers to perform early non-surgical abortions, no action had been taken to put 
this in practice. GRPA organized a workshop for midlevel providers and invited 
Women on Waves and Family Planning Association of Guyana (FPAG) to conduct 
the training. The Chief Medical Officer and the Attorney General claimed that the 
workshop was illegal. FPAG went to court to seek its interpretation of the clause and 
GRPA was an equal partner in that action. In 2016, the court ruled unequivocally in 
favor of the associations [45]. Allowing mid-level health professionals to provide 
medication abortion is important generally. It eliminates the sole reliance on doctors, 
removes the focus on hospitals, and radically shifts the gender of providers to women. 
In a large country like Guyana, with 20 percent of the population sparsely spread over 
a vast hinterland with very few doctors, provision of abortion services by mid-level 
health professions makes a world of difference for access.

Twenty years earlier, in the early 1970s, there was also a moment of real excitement 
in Jamaica. Kenneth McNeil, as Minister of Health was a former medical officer at VJH. 
He had seen at first hand the horrible conditions in which poor women arrived on the 
“abortion ward” or “slip and fall ward”. These women could not afford doctors, but 
had nevertheless sought help to end their unplanned and unwanted pregnancies. The 
Minister for Health attempted to persuade the Cabinet to change the law [46]. When that 
failed, he worked with other doctors in his Ministry, notably Dr. Wynante Patterson, 
and Dr. Deanna Ashley to establish the Glen Vincent Clinic (GVC), a clinic that would 
provide abortion services. The guidelines for the GCV were carefully sculpted by 
Gloria Cumper—a barrister and social reformer, and Dr. Ashley. They were carefully 
constructed and included rape, statutory rape, referrals from the Family Court, and 
failed contraception (supported by her clinic record). There were provisions for Tubal 
Ligations (TL) following counseling [47]. Of course, once the clinic opened, the guide-
lines were employed with sensible elasticity. They are still used today almost 50 years 
later by private physicians referring patients to providers “in order to give them some 
legal cover.” The GVC operated from 1976 to 96. It is unclear why it stopped providing 
abortions. Certainly, one difficulty was recruiting a doctor to replace the one who had 
functioned there for two decades, performing services and teaching colleagues.

The GVC’s impact is only known through anecdotes. In an interview with the fourth 
author, FN, in 1993, the late Professor Hugh Wynter wryly remarked that the establish-
ment of the clinic “created problems for me. Before ‘76 I had all the septic cases I could 
want. Once the clinic was established, I had problems. How could I teach my students 
to manage septic cases when there were none?” [48] Professor Wynter, who had recom-
mended the physician who served there for almost its entire existence, was pleased at the 
service of the GVC. Wynter’s experience at the University Hospital of the West Indies was 
fully corroborated by Dr. Douglas McDonald, former Senior Medical Officer at VJH in 
an interview with FN in 2022. According to McDonald, “almost immediately after GVC 
opened, the incidence of septic cases at VJH fell. In the early 70’s women would arrive 
almost at the point of death, in truly horrible conditions. There is no question that GVC 
definitely had a huge impact in reducing the number of cases we encountered” [49].

Unfortunately, in spite of our best efforts, we have been unable to recover records 
for those years—not from GVC, or UHWI or VJH. Paper records take up a great deal 
of space. It appears that in all of the locations, dockets have been culled. Based on the 
anecdotal evidence provided by Wynter and MacDonald, the authors hypothesize 
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that if records were recovered from 1965 to 2020 (x-axis) they would yield a stark 
picture of the number of abortion (y-axis) demonstrating the public value of creating 
safe access to abortion (Figure 2).

Our purpose for the note on the GVC is to show first how rapidly the associa-
tions had normalized family planning so that the government could easily enter that 
space. But also, to show that the spirit of entrepreneurship had slipped away from the 
‘established’ associations. The government was exercising more leadership and taking 
bigger risks.

5.2 Lack of accountability

So much for the positive aspects. What about those associations who have 
performed so poorly that they have been suspended or defunded? In almost every 
instance this has been the consequence of poor governance, other words, Boards that 
did not function and Executive Directors who went off on a course of their own. 
One obvious metric of Board operations is attendance at meetings. Several associa-
tions struggle to get members to attend meetings, and are seldom engaged between 
meetings. Meaningful volunteerism has become a rare phenomenon. Nor, in several 
instances, is it clear that Board members truly understand their role.

The composition of Boards is critical. Let us be clear, in small, poor societies it is not 
easy to attract people with the competencies required. Constructing a strong Board of 
individuals with skills in law, finance, research, strategy, fundraising is never an easy 
task. Few Boards have managed to attract persons with business experience, specifically 
in areas of finance and strategy. This is difficult even in resource rich environments. 
It must be exponentially more challenging in small, poor societies. Some Boards 
have been rich with conservative religious leaders comprehensively misaligned with 
the FPA’s mission. And by default, in more than a few cases, the Executive Directors 
essentially fill the Board with persons from their own social network. This is a recipe 
for non-accountability. When IPPF sets criteria for gender, age and the inclusion of 

Figure 2. 
Anecdotal impact of safe abortion services at GVC on unsafe abortion admissions at UHWI & VJH.
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marginalized groups, the task becomes nearly impossible. It is not surprising that 
governance remains one of the major challenges, perhaps the major challenge of FPAs.

6.  Caribbean family planning association (CFPA): colonial legacy or 
regional strength

The Caribbean Family Planning Association (CFPA) was created in 1971 with 
a clear mission: To advocate for sexual and reproductive health and rights (SRHR) 
through information and services including family planning, gender equality and 
freedom for physical and psychological, and institutional abuse. But this is exactly 
the mandate of the national organizations, so what was the added value of CFPA? 
Two decades before, Barbados, Jamaica and Trinidad had already become members of 
IPPF. During the 1960s the family planning movement had found roots in organiza-
tions in several other Caribbean countries—St Kitts, Grenada, St. Vincent, St. Lucia, 
Suriname, among others. Each of these national bodies wanted membership and so a 
seat on IPPF-WHR’s Regional Council. Such an arrangement would have been consis-
tent with UN-style democratic relationships.

However, the decision makers felt that the Caribbean would then have voting 
rights out of proportion to its population. In order to contain the voting power of the 
Caribbean, the CFPA was created as an umbrella for the nine affiliates. The decision 
did not affect the three ‘larger’ countries—Barbados, Jamaica and Trinidad—that had 
enjoyed membership since the 1950s. Subsequently, in the 1990s, Belize, Guyana and 
Suriname became a part of the group that had gained IPPF membership.

This arrangement through CFPA would prove problematic. First, it served to 
reinforce the divisive big island-small island politics of the Caribbean which had led to 
the downfall of the West Indies Federation in 1962—a political union of 10 Caribbean 
territories. Second, the decision was not aligned with established practice among inter-
national organizations. The arrangement had all the trappings of a colonial incubus.

The question then remained, what was the value proposition of the CFPA? What 
could it do that would make it attractive and an asset to the countries—small and 
large alike? The CFPA would have to deliver where the national associations could not 
perform. For example (i) raise funds, (ii) provide technical assistance to staff and 
Board alike, (iii) conduct research to nurture evidence-based approaches to reproduc-
tive health (iv) engineer deals with suppliers for the region as a whole that would 
yield economies no one member could command (v) foster a sharing of best prac-
tices—including any in the larger countries (vi) raise the profile of SRHR across the 
Caribbean, and (vii) be a voice for members in regional and international meetings.

The strength of the CFPA and its capacity to deliver added value cannot reside in 
the CFPA alone. Any secretariat, any collective body, is only as strong as the vibrancy 
of its members. That collective commitment must be a dominant characteristic. The 
real strength of any federal body lies in the willingness of members to work together 
in pursuit of a shared mission. Given the weaknesses at Board level, this is no easy 
task. Those weaknesses are also real in the so-called larger countries. Small countries 
do not have a monopoly on absenteeism, indiscipline, and unaccountability.

When the CFPA has been properly resourced, it has delivered on its value proposi-
tion—conducting research, raising the profile of sexual and reproductive health, and suc-
cessfully raising millions of dollars for its members. When staff resources shrink from 16 
to 2, it is absurd for anyone to expect the same level of output. Further, we do not believe 
that even the most insightful observer could have anticipated the spread of governance 
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issues that have emerged in recent years. Improving governance is not a technical fix. It is 
an adaptive challenge that needs behavioral change. It takes and drains time.

The CFPA has not recently enjoyed the cohesion among its members that it needs 
to flourish. As too often happens in the Caribbean, we have broken into little pockets 
of comfort and division. We seem to lack the maturity for forthright dialog. We do not 
seem to have the appetite for high quality discussion and resolution of disagreement, 
without which we cannot forge the level of commitment to tackle our mission.

With IPPF’s new willingness to give a vote to each country that meets certain criteria, 
several countries are exercising that option. That is entirely progressive. In this regard, 
several countries have already graduated from CFPA. They now have direct membership 
in IPPF. That is wonderful. Like physical fitness, graduation is not a permanent condi-
tion. Anyone who thinks otherwise is living an illusion. Several Caribbean countries 
are reliant on tourism, a very fickle industry. Beaches and hotels can be destroyed in a 
hurricane. Some countries are disrupted by volcanoes. In many ways our economies are 
fragile. Membership in a larger group is one way to manage the risks each country faces.

The invitation of separateness, of graduation to IPPF membership and individual 
votes is entirely parallel to the process that set the gears for the dissolution of the West 
Indian Federation. When the islands thought that their only path to separation from 
the UK was a federation, they hung together. As soon as they learned that the UK was 
only too happy to cut them loose one at a time, the fissure started to appear. We could 
be walking that same path again. Our short-sighted parochialism could be blinding us 
to the bigger picture of collectivism. Graduation does not mean abandoning a broader 
engagement. After all, the independent nation states in Europe saw the wisdom of 
forming a union in the face of global economic strength and political self-interest. 
Sovereignty does not imply isolation. Graduation can lead to a stronger CFPA.

The question for us is simple: Do we have the courage and the skill to convert a dam-
nosa hereditas into a magnificent asset? Or do we prefer to see the CFPA wither away?

7. Culture of mendicancy

The first steps at birth control were driven largely by Caribbean nationals of 
status, privilege and means, based entirely on the realities in their immediate com-
munities—frequent pregnancies and poverty. They were locally initiated and locally 
nurtured. We did what we could with what we had. The drive was rooted in empiri-
cism, passion and good faith. The pioneers soon realized that the magnitude of the 
problem they faced required far more than mere good faith. So, they tried to attract 
support first from their governments. The toil of these pioneers was not isolated. 
It has to be seen as part of a broader national struggle. Across the Caribbean, the 
labour unrests of the 1930s had forced the creation of the Moyne Commission which 
addressed the problems of poverty and made recommendations for social and politi-
cal reforms. The emergence of family planning was part of a nationalist, anti-colonial 
movement. But precisely because birth control was so controversial, even with the 
force of the Moyne Commission [50], Caribbean governments were largely hesitant to 
support the fledgling bodies. The pioneers, in some cases led by middle class women 
who had been educated in the UK and the USA, then turned to foreign sources for 
funds. Although the pioneers were women, and the mission was women’s health, once 
the funds started to flow, it was men who occupied the posts.

Relatively easy access to funds changed the game. Self-reliance was quenched. 
During the severely constrained colonial period, while the colonialists extracted 
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wealth, the national population lived by the ethic of living within your means. 
Incurring debt was to be avoided. That message was neatly conveyed by Charles 
Dickens in David Copperfield:

‘Annual income 20 pounds, annual expenditure 19, 19 and 6, result Happiness.

Annual income 20 pounds, annual expenditure 20 ought and six, result Misery’.

However, that sentiment of self-sufficiency was sharply inverted upon 
Independence. Borrowing, seeking credit, which was once shameful, became a 
hallmark of accomplishment. The more one could borrow, the greater the signal of 
one’s worth. Indeed, one of the attractions to political independence was precisely 
that—direct access to more channels of international funding. We celebrated our 
independence by significantly expanding our dependence on international borrow-
ing. In a sense, if the World Bank, United Nations Development Programme (UNDP), 
Inter-American Development Bank (IDB), Pan American Health Organization 
(PAHO), and others would lend us money, “we had arrived”. This was mendicancy on 
a national scale. This became the norm in our associations. Writing proposals became 
the important skill. Whether directly or indirectly through CFPA, IPPF became the 
steady source of funding for Caribbean FPAs. Naturally, with that dependence came 
IPPF’s priorities, standards, and reporting requirements. This relationship became its 
own reinforcing cycle. FPAs had found a comfort zone in which we needed IPPF for 
our financial survival and IPPF needed us for their fundraising.

One unfortunate consequence of this relationship is that our associations were 
required to keep certain records of service and finance. Unfortunately, for the most 
part, those records were used to satisfy the reporting requirements for IPPF. They 
were seldom used to inform strategic planning or to guide management decisions 
about programme outreach or service delivery. The associations learned how to use 
data to placate donors but lost the capacity to turn those data to serve the mission. It is 
hardly surprising then that after more than 50 years of ties to IPPF, for the most part, 
the associations remain as dependent as ever. We have become victims of a culture of 
mendicancy. We no longer seem to seek to become self-sufficient.

8. Conclusions: creeping toward self-sufficiency

FPAs in the Caribbean region must try to move toward a measure of self-sufficiency 
and sustainability. Some Caribbean associations have shown the way, notably Barbados. 
We should learn from each other. There is a need to attract individuals with professional 
skills in finance, fund raising, and strategic planning to our Boards. The widespread 
Caribbean diaspora is an untapped reservoir that should be mobilized to endow our 
work. The associations have not tapped into the working-class and corporate organiza-
tions whose members have benefitted from their services for decades. The associations 
have not yet made a sufficiently strong, evidence-based case to national governments. 
Even if the associations cannot each become entirely self-sufficient, surely, they can set 
themselves the target of a sliding scale of becoming less dependent, less reliant, and less 
vulnerable to the shocks and whims of our international partners. If the alarm gener-
ated by the threatened decapitation of funding because of the threatened redirection 
of European resources following the Russian invasion of Ukraine was not a sufficient 
wake-up call, perhaps no alarm will be loud enough.
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For most associations, ground zero is governance. This challenge must be faced 
and tackled head-on. Without this, there is no prospect of establishing a clear shared 
vision of the associations’ role in 10 or more years. Without vision there can be 
no meaningful strategic planning or rigorous discipline of accountability. Proper 
governance is pivotal. There is no easy fix. Probably 90% of the work in organiza-
tions is technical, routine and managed by rules and standard procedures. That is 
the day-to-day busyness of the business. The other 10% requires facing uncertainty 
and ambiguity. That is the realm of adaptive leadership. Success in this area involves 
fostering disagreement, challenging the status quo, risk-taking, failure and innova-
tion. This involves reflection—the antithesis of busyness [51]. Resolving the challenge 
of governance requires adaptive leadership. It will be a struggle of discovery and will 
require painstaking search for persons with the skills the associations need and whose 
values are aligned with their mission. It means building Boards of members with an 
appetite for constructive disagreement. This will be difficult in all countries but even 
more so in the smaller ones. Leaders in associations need to think outside the box. 
The Caribbean has lost a huge chunk of its technical skill. The fact that people have 
emigrated from their home country is not a statement of disinterest. In an internet 
connected world it is entirely possible to attract some of these persons to function as 
Board members. In terms of sheer numbers, there may be a pool of at least equal size 
in Canada, the UK, and the US. We believe this resource pool should be explored for 
the strength it could add to our governance.

Further, they could be a source of both direct and indirect financial support. 
Finance is arguably the associations’ second weakest leg. By linking national expertise 
with their overseas cousins, literal and metaphorical, it is possible to begin to address 
the chronic financial challenges. No one should underestimate the willingness of 
Caribbean people living abroad to contribute to the region from their pockets and 
through their skills. There are Caribbean nationals at the leading edge of digital tech-
nology, finance, law, health care, and social justice movements who can be reached 
for support. The diaspora is potentially a rich source for unrestricted donations—the 
funds most sought by charities, because they can be used at their discretion, free of 
specific reporting. Attracting unrestricted funds is a function of reputation. Given 
their 50-year-old reputation, the associations should be well placed to explore this 
trove in the diaspora.

Between governance and finance is the generation of a shared vision. This is not 
an esoteric, pie-in-the-sky exercise. Too often it is given short shrift. Get the vision 
wrong and the result can be catastrophic. Railroads in the US were a phenomenally 
wealthy and powerful group. But they defined their business by what they did, 
running trains, rather than the purpose they served, moving goods and people. So, 
in the 1950s as then President Eisenhower built highways, they campaigned against 
large container trucks and missed a huge opportunity. They were in transportation, 
not railroads. This story has been repeated so often—Parker pen and ballpoint pens; 
Kodak and digital photography, and so on. IBM showed both phases—success in 
mainframe computing, missed out entirely on laptops and has rebounded with digital 
technology. FPAs need to address the far wider range of factors affecting reproductive 
health and justice—gender-based violence, male reproductive health, the stigma of 
abortion, homophobia, LGBTQ inclusion, etc. The associations need to apply their 
reputation for high quality and confidential services they have acquired over the years 
to advance justice on these frontiers. Then beyond that, what next? In some countries, 
FPAs were among the first charities established. They should be setting about to lead 
reform in other areas of social justice.
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Internally, we need to learn from our mistakes. We need to invest in the diagnosis 
of the collapse of associations and study the dynamics of their recovery. We seem to 
prefer to dismiss these events rather than to document them and school ourselves 
in the lessons we can extract. Or worse, we imagine we are immune from a similar 
experience. We do not construct serious after-action reviews. This is a serious weak-
ness and bleeds into thin ‘strategic’ planning. Similarly, we should learn from those 
associations that have soared. Sharing best practices is a neat way of building relation-
ships and sparing under-resourced organizations from having to re-invent the wheel. 
But to do this sincerely, we need to care about each other. And caring about each other 
means vaulting over our parochialism.

One of the crushing day-to-day burdens associations face is the struggle to provide 
reports to a range of different donors, each with its own format and priorities. This 
is a paradox: it’s the price we pay for our success in attracting funds from a variety of 
donors. No one country by itself can push against this tide that both feeds and then 
drains us. This surely is an area in which acting together, the region can propose some 
standard approach or template that makes economic sense to the associations and yet 
satisfies the donors. We have no doubt that this has been tried, we do not know whether 
it has been pushed as a collective, Caribbean wide initiative. We think reducing this 
burden is well worth a further effort. In some countries FPA staff are paid lower salaries 
than government staff. This situation exacerbates opportunities for collaboration. This 
is yet another area in which associations could, with real advantage, act collectively.

The way forward rests in purpose-driven, united, inclusive, collective action. 
“Going it alone” was a non-starter for Caribbean nations nearly 70 years ago. The 
word is far more connected today. Any national association that believes it can man-
age on its own with little or no regard for its neighbors, is simply delusional. Each 
national body needs to see the strong added value of a regional organization, whether 
CFPA or another, and work together to strengthen it. The national bodies must work 
together to define and create the “CFPA” that the region needs—one that has a voice 
because all the associations in the region are solidly aligned and speak with one 
voice. A regional body that can help with negotiations with individual governments 
precisely because it can leverage information of advances in government relations in 
one country with others in the region. A secretariat that is empowered because of the 
support it enjoys from all Caribbean countries regardless of size or status, whether 
affiliates, recent graduates, or long-existing postgraduates.

Advocacy rests on facts and values. Without empirical research we are stuck with 
our blindness and our beliefs. The lack of research, whether conducted by the associa-
tions or inspired by them in liaison with tertiary institutions, is one of the significant, 
persistent deficiencies of the FPAs. This lack of evidence depletes advocacy, dimin-
ishes professionalism, and erodes relevance, and leaves them blind to oncoming 
threats and opportunities alike. This is an easy area for the associations to quickly earn 
short term wins.

No one imagines any of this will be easy. If that were the case, it would have almost 
certainly happened long ago. But the leadership of FPAs must bend their efforts to 
make a clear turn in the road, so the next 15 years is distinctly unlike the last 50.
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Chapter 9

Modeling Female Sexual Desire:  
An Overview and Commentary
Abigail L. Kohut-Jackson, Johnathan M. Borland  
and Robert L. Meisel

Abstract

Hypoactive sexual desire disorder (HSDD) in women is a condition of low sexual 
desire that develops over time. Sexual desire normally diminishes over long-term 
relationships, but is also negatively affected by a demanding lifestyle, poor self-
esteem and body image, and loss of intimacy in a relationship. HSDD elevates to a 
disorder when it is a concern for the woman, arising from conflict with a partner 
who is interested in a greater frequency of sexual interaction. Two drugs have been 
marketed (Addyi and Vyleesi) to treat HSDD. Neither drug was originally developed 
for this purpose, nor is either drug particularly effective. The lack of rational develop-
ment of drugs to treat sexual disorders in women is due to the mistaken belief that 
components of female sexuality, such as sexual desire, cannot be effectively modeled 
in animals. To the contrary, sexual interest, desire, arousal, and reward are measur-
able aspects of sexual behavior in female rodents. Going forward, basic research using 
these pre-clinical models should be the starting point for drug development. At the 
same time, it is not clear that drug development represents the primary therapeutic 
approach to the problem, with behavioral therapies providing good options for first 
line of treatments for HSDD.

Keywords: sexual arousal, sexual interest, sexual reward, hypoactive sexual desire 
disorder, Addyi, Vyleesi, animal models, mesolimbic system, nucleus accumbens, 
dopamine, glutamate, melanocortin receptors

1. Introduction

Sexual intimacy is an important component of ongoing, stable relationships. 
When one of the partners loses interest in sex or loses the ability to be sexually 
aroused, the relationship can be strained. A reduction or absence of sexual interest 
is the most reported sexual dysfunction for cis-gendered heterosexual women [1]. 
This loss of sexual desire and interest in having sex becomes a source of distress for 
which women seek treatment [2]. Because a constellation of environmental, contex-
tual, relationship, and stimulus conditions impact sexual desire, interest and arousal 
in women, there is no clear cut therapeutic approach, limiting the development of 
medical interventions for treating women who raise concerns about their low levels 
of sexual desire and interest.
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2. Models of sexual responses in women

Masters and Johnson [3] developed the first model of human sexual responses 
which were applied to both men and women. For Masters and Johnson there was a 
linear progression from excitement to plateau, which was followed by orgasm, and 
ultimately resolution (the refractory period until the re-initiation of sexual activ-
ity). In their model sexual desire initiates excitement (or pleasure) which leads to 

Figure 1. 
Sexual Response Cycle in Women. Pictured here is a model of a woman’s sexual response cycle based on Basson 
(2004). When a woman has a positive, pleasurable response to the components of sex, she maintains her interest 
and desire in sex, as well as her arousal to sexual stimuli. This becomes a positive, feed-forward process that 
maintains sexual activity in a relationship. The model highlights that there are a number of different components 
of a woman’s sexual response, with all of them interacting. When one of the components is no longer a positive 
experience and pleasurable, it breaks the cycle, resulting in an negative-feedback reaction that diminishes future 
sexual activity. Notably, any of the points in the cycle can become dysfunctional, leading to different causes of 
female sexual dysfunction. When the primary underlying cause is a loss of sexual desire, the condition is termed 
‘hypoactive sexual desire disorder’.
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sexual arousal. Sexual arousal is primarily associated with activation of vaginal 
autonomic physiological responses. In the intervening years it has become clear 
that sexual desire and arousal are independent of a woman’s psychophysiological 
responses (e.g., [4–7]. The physiological responses are not coupled to a woman’s 
subjective sexual state [6], and are still activated in response to sexual imagery that 
women do not find arousing [4].

Early simplified models of sexual responses in women have gradually given way to 
more intricate models that highlight the complexity of a woman’s sexual response [8]. 
Basson [9, 10] proposed a comprehensive model of sexuality in women that takes into 
account contextual determinants of sexuality and the role of sexual and nonsexual 
stimuli in the initiation of sexual desire, interest, and arousal (Figure 1). The con-
textual dependence combined with a number of interacting components gives rise to 
large variations in the sequences and patterns of the woman’s sexual response. What 
this means is that there are in reality a corresponding variety of potential bases for 
sexual dysfunctions in women, each depending on its underlying cause.

Embedded in the understanding of the underlying components of the female 
sexual response is a mechanism through which prior sexual experiences can either 
promote or interfere with future interest and desire for sex. Both Masters and 
Johnson’s [3] and Basson’s [9] models highlight pleasurable responses to sex. These 
pleasurable experiences become part of a feed-forward process through which desire 
and interest in sex are maintained (Figure 1). In contrast (Figure 1), a decrease in 
pleasure or even aversive responses to sex (e.g., involuntary sex) can feed-back to 
decrease future sexual interest and desire [1, 11]. As we will discuss, both of these 
processes can be modeled in animals.

3. Clinical problem

The variety of the components of the female sexual response identify a number of 
psychological processes that can be disrupted, leading to individual sexual dysfunc-
tions in women (Figure 1). With this broad set of definitions for sexual dysfunction, 
there can also arise different subtypes of these disorders depending on the underlying 
cause [9]. Classification and diagnostic criteria for hypoactive sexual desire disorder 
(HSDD) have evolved over the past few decades, with this disorder being the primary 
target for drug therapies.

3.1 Description and incidence of HSDD

The International Society for the Study of Women’s Sexual Health (ISSWSH) has 
provided guidelines for classifying HSDD in women [2]. Included in the descrip-
tion is the notation that HSDD can be lifelong or acquired. A lifelong lack of sexual 
desire may be more appropriately thought of being ‘asexual’, though the ISSWSH 
view may be beneficial in that it is more broadly encompassing of the range of 
women who meet the diagnosis of HSDD. In addition, HSDD may be generalized 
or situational. For the descriptive diagnosis, the criteria for HSDD must have been 
manifest for at least 6 months. Women classified as having HSSD have some element 
of low sexual desire, which includes reduced sexual thoughts or fantasies, reduced 
response to erotic stimuli or sexual stimulation, or a loss of desire to participate in 
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sexual activity [2]. The diagnosis of HSDD requires that the decreased sexual desire 
is a source of personal distress.

A limitation in determining the causes of low sexual desire and interest is the 
degree of inter-individual variability among women. Still, it is striking that studies 
from across the globe report a rather comparable incidence of low sexual interest and 
desire. A large scale analysis of data from over 6000 women obtained from Britain’s 
National Survey of Sexual Attitudes and Lifestyles reported that approximately 35% 
of women had drastically reduced interest in sex for at least a 3 month period in the 
previous year [1]. This is similar to the frequency among US women of which approxi-
mately 30% were dissatisfied with their level of sexual desire [12]. In China about 
21% of women have low interest in sex [13], 46% have low interest/desire among 
Palestinian women [14], approximately 27% of Brazilian women report low sexual 
desire [15], and 30% of Australian women do so as well [16].

Although viewed as a unified disorder, it is not surprising that there are a number 
of causes of HSDD [17]. A common complaint among women is that they have very 
demanding lifestyles with their jobs, family responsibilities, financial issues and 
general stress [18, 19]. As a result, simple fatigue is a common cause of the loss of 
sexual desire as the daily demands on a woman increase [18]. Time in a relationship 
is another key variable, as sexual desire decreases in women the longer they are in 
a stable relationship [1]. In this context, Basson [9] has noted that assessments of 
sexual desire should take into account what are normal longitudinal progressions in a 
woman’s sexuality across her life cycle and relationship duration.

Despite the noted variability among women, there are commonly reported 
underlying causes of low sexual desire and arousal. For example, many women 
expect intimacy, emotional closeness and their personal self-esteem to emerge from 
their sexual desires [6]. An exception to this is women with high levels of personal 
insecurity who do not necessarily seek out sex to achieve emotional closeness [19]. 
Feelings of intimacy and emotional closeness typically are avoided in women with a 
negative body image and low self-esteem, leading to decreased levels of sexual desire 
[12]. Women who feel less connected in their relationship [12] or express low relation-
ship satisfaction [20], may find that their partner disregards their needs in a sexual 
relationship [21], with the combination of these factors producing low sexual desire.

A psychological mechanism underlying low sexual desire in women (at least 
in heterosexual cis-gendered women) may be based on how they view male facial 
attractiveness and male sexual imagery. Among women not reporting sexual prob-
lems, their inherent level of disgust predicted their responses to sexually arousing 
stimuli [22]. When divided by a median split for disgust as a variable, sexual arousing 
stimuli increased the report of disgust in women with a high disgust trait. In contrast, 
women with a low disgust trait reported that sexually arousing stimuli were desirable 
and further reduced their levels of disgust. General levels of disgust are not different 
between women with low sexual desire and controls [23]. However, when viewing 
erotic male imagery the low sexual desire group exhibited more negative facial affect 
(as measured by facial EMG recordings) and reported increased levels of disgust. 
Similarly, women classified as having hypoactive sexual desire disorder reported 
lower ratings of facial attractiveness for male faces than did the control females [24].

3.2 Diagnostic criteria

Hypoactive sexual desire disorder first appeared in the Diagnostic and Statistical 
Manual of Mental Disorders, DSM-III, and was characterized by reduced or absent 



179

Modeling Female Sexual Desire: An Overview and Commentary
DOI: http://dx.doi.org/10.5772/intechopen.108269

sexual fantasies and/or interest in sexual activity. The diagnostic criteria were 
expanded on in the DSM-IV. Here, Criterion A included reduced sexual fantasies and 
desire for sexual activity. Criterion B noted that there had to be personal distress or 
relationship concerns that resulted from reduced sexual desire. Finally, the reduced 
sexual desire is not better accounted for by another Axis I disorder, a physiological 
reaction to medication, or medical condition (Criterion C). Because the frequency of 
sexual activity may be primarily determined by the demands of a partner, rather than 
intrinsic levels of sexual desire, the number of sexual encounters was not included 
as a criterion. Interestingly, distinctions were made as to whether the reduced sexual 
desire was situational or generalized, as well as whether it was lifelong or acquired. 
The DSM-5 perhaps took a step back in characterizing sexual disorders (e.g., [25]) by 
combining previously distinct components of sexuality (e.g., sexual desire and sexual 
interest) into single categories, thus failing to recognize the complexities of a woman’s 
sexual response. Criteria for duration of reduced sexual desire or interest and the fre-
quency of sexual interactions were added. Those critical of the combination of sexual 
arousal and interest into a single category in the DSM-5 (e.g., [25]) argued that this 
would not improve diagnostic accuracy and make it more difficult to diagnose these 
sexual dysfunctions in women, though an analysis by O’Loughlin et al. [26] did not 
support this contention. Embedded in these clinical criteria is the interesting notion 
that there are disconnects between how clinicians or women themselves view sexual 
desire and the problems associated with sexual desire [27].

4. Current drug therapeutics

Since 2015 there have been two FDA approved drugs for HSDD, Addyi and Vyleesi. 
These drugs differ in their mechanisms of action on the nervous system, the routes of 
administration, and the frequency of administration. The drugs share the feature that 
they are minimally effective, at best, for treating HSDD.

An interesting trait of women who report HSDD is that they are particularly 
susceptible to the placebo effects of administered drugs [28–31]. A meta-analysis was 
conducted that reviewed studies of women enrolled in clinical trials for various sexual 
dysfunctions [31]. The trials included approximately 2000 women receiving various 
drug treatments. Across these trials, placebo effects accounted for approximately 68% 
of the treatment effects in the studies. The magnitude of the placebo effect makes 
it more difficult to detect specific contributions of individual drugs to any clinical 
benefit and highlights the role of cognitive processes in HSDD.

4.1 Addyi (Flibanserin)

Deeks [32] reviewed the timeline for the development and approval of Addyi for 
the treatment of HSDD in premenopausal women. Flibanserin was first developed 
by Boehringer Ingelheim as an antidepressant. Though the drug was abandoned as an 
antidepressant, there were reports from some of the women in the clinical trials of a 
libido-boosting effect of the drug. Boehringer Ingelheim sold the rights to flibanserin 
to Sprout Pharmaceuticals who conducted clinical trials on premenopausal women 
with HSDD. Based on these trials, Sprout submitted a new drug application to the 
US FDA for flibanserin in 2013. The drug was not approved and Sprout appealed 
the decision. A second new drug application was filed in early 2015, and the drug, 
branded Addyi, was approved (with some restrictions) by the FDA later in 2015. 
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The FDA restrictions included warnings against using alcohol or cytochrome P450 
enzyme inhibitors while taking Addyi, and also provided a warning for women who 
had impaired liver function.

4.1.1 Mechanism of action (receptor specific)

The mechanism of action of flibanserin has been comprehensively reviewed by 
Stahl et al. [33]. Flibanserin is primarily an agonist at serotonin 5HT1A receptors and 
an antagonist at 5HT2A/2B receptors [34]. In addition, it has mixed actions at dopamine 
D4 receptors. The idea behind developing a drug that acts at different receptor sites is 
that it can be clinically effective at lower doses, thus mitigating some of the off target 
side effects. Besides the specific receptor binding, flibanserin has indirect effects on 
synaptic communication by increasing release of other neurotransmitters, primarily 
dopamine and norepinephrine [35]. Because the brain operates through functional 
circuits, it is not surprising that flibanserin modulates activity at a number of brain 
regions and local circuitry. Stahl [36] has gone on to hypothesize that the microcir-
cuits modulated by flibanserin underlie its therapeutic effectiveness, though this has 
not been demonstrated.

4.1.2 Therapeutic effectiveness

Thus far, flibanserin has been clinically tested in premenopausal women in 
stable cis-gendered heterosexual relationships who reported either generalized 
or acquired HSDD [37]. In the clinical trials of flibanserin, women self-reported 
moderate improvements to the baseline assessment of HSDD [38, 39]. One pri-
mary outcome measured was the number of “satisfying sexual events” per month. 
Women taking 50 mg flibanserin reported an average increase of 1.4 sexual events 
per month, slightly higher than the 0.8 events per month for the placebo group. 
Women on the higher dose of 100 mg flibanserin reported an increase of 1.6 
events. Despite the statistically significant increase in the 100 mg dose compared 
to controls, calculations of effect size (d = 0.18 to 0.22) and odds ratios (1.5 to 1.67) 
were small, indicating minimal effects on sexually satisfying events [40]. The other 
primary outcome measure, monthly change in “desire score” on a scale of 0–3, did 
not reveal significant differences between women taking placebo and those tak-
ing flibanserin. These analyses, despite FDA approval, provide little evidence that 
flibanserin either improves sexual desire or the frequency of sexual interactions for 
women with HSDD.

4.1.3 Clinical considerations and adverse effects

Flibanserin is typically prescribed as a daily oral dose taken in the evening [41]. 
As typical of serotonergic drug treatments, it takes a period of weeks for the positive 
effects of the drug, though the side effects can occur earlier. The differential between 
the onset of the drug’s effectiveness and the side effects causes about 12% of the 
women to discontinue use of the drug. The recommendation is that women continue 
a daily course of treatment for 8 weeks before discontinuing the medication [41]. 
Because of potentially harmful drug interactions, women are advised to avoid con-
sumption of alcohol or several other prescription medications, and women who are 
breastfeeding or have liver complications are advised not to take flibanserin [42, 43]. 
Sleepiness and sedation are possible side effects of the drug. As we noted, flibanserin 
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was rejected twice by the FDA prior to its eventual approval in 2015, due to the FDA’s 
own assessment of the clinical effectiveness versus safety of the drug.

4.1.4 Incongruence of mechanism with a benefit for low sexual desire

As noted, the primary actions of flibanserin are as an agonist at 5HT1A receptors 
and an antagonist at 5HT2A/2B receptors. Pre-clinical studies in rodents consistently 
demonstrate that 5HT1A agonists inhibit different components of female sexual 
behavior [44]. Thus, developing a drug that acts as a 5HT1A receptor agonist to treat 
low sexual desire in women makes little sense neurobiologically. Further, serotonergic 
systems in women are also associated with inhibition of sexual interest and arousal, 
as low libido is a common complaint of women taking SSRIs for depression and is a 
basis for discontinuing use of the antidepressant medication [45]. Besides its primary 
actions on serotonin receptors, flibanserin has secondary effects on a number of 
transmitter systems [35]. Further, as flibanserin needs to be taken daily for weeks 
prior to seeing any benefit for HSDD, it may be that synaptic compensations, and not 
the initial actions of the drug on neurotransmission underlie potential therapeutic 
benefits for HSDD. Regardless, these are after-the-fact arguments that disregard 
a rational development of a drug to treat HSDD would not include 5HT1A receptor 
agonism as part of its pharmacological profile.

4.2 Vyleesi (Bremelanotide)

Vyleesi is the first and only FDA-approved as-needed treatment for premeno-
pausal women with acquired, generalized hypoactive sexual desire disorder [46]. 
“Acquired” means that the woman was happy with her level of sexual desire in the 
past, but it has over the years declined to a point of concern. “Generalized” means 
that the woman’s level of sexual desire remains the same, no matter the sexual activ-
ity, situation, or sexual partner.

4.2.1 Mechanism of action

Bremelanotide (earlier known as PT-141), is a synthetic variant of α-MSH which 
was developed as a proerectile drug [47]. As a peptide, the thought was that the 
drug would be broken down and rendered inactive in the digestive tract. As such 
the drug was formulated to be given either intranasally or by self-injection. Levels 
of the drug peak after about 30 min when administered intranasally. The half-life of 
bremelanotide following injection is about 3 hours [48]. There are 5 subtypes of the 
melanocortin receptor, and bremelanotide has high affinities at the MC1, MC3 and 
MC4 receptors. The MC1 receptor is primarily in the periphery and is related to skin 
pigmentation. Consequently, hyperpigmentation is a side effect of bremelanotide 
administration [48]. The MC3 and MC4 receptors reside primarily in the central 
nervous system and are thought to mediate the effects of bremelanotide on sexual 
desire, with MC4 receptors receiving the greatest attention.

4.2.2 Therapeutic effectiveness

Phase III clinical trials were conducted on premenopausal women with generalized 
or acquired HSDD to test the effectiveness of bremelanotide to improve low sexual 
desire. In these trials women self-reported that bremelanotide increased sexual desire 
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and reduced distress significantly more than placebo [46]. Notably, the desire score, 
rated on a 6-point scale, improved by either 0.5 or 0.6 points (in each respective trial) 
in the bremelanotide groups, while the sexual desire score improved by 0.2 points in 
the placebo group in each trial. Similarly, the sexual distress score, rated on a 4-point 
scale, was reduced by 0.7 in the bremelanotide groups and 0.4 in the placebo groups in 
each trial [46]. Though statistically significant, it has been questioned whether differ-
ences of 0.4 points in desire and 0.3 points in distress between the placebo and drug 
treatments are clinically meaningful. One limitation in assessing the true therapeutic 
effectiveness of the drug was that 8 of 11 efficacy outcomes that the authors of the 
study planned to investigate were never discussed, while several others were reported 
that were not planned prior to the study [49]. These changes in the planned outcome 
reporting between the a priori and post-hoc outcomes raise concerns regarding the 
objective evaluation of the drug’s efficacy.

4.2.3 Clinical considerations and adverse effects

The data on side effects of repeated administration of bremelanotide come from 
two clinical trials. One consideration is that the drug needs to be injected subcutane-
ously about 45 minutes prior to engaging in sexual activity [46]. Further, the side 
effect profile of the drug is notable, with 40% of women experiencing nausea. Other 
side effects reported are flushing, injection-site reactions, changes in skin pigmen-
tation (based on the affinity for peripheral MC1 receptors), headaches, and even 
vomiting.

4.2.4 Incongruence of mechanism with a benefit for low sexual desire

Bremelanotide was originally developed as a permanent skin tanning agent. One of 
the developers of the drug injected himself to see if it would work. He was surprised 
to discover that the injection produced a long-lasting erection [50]. As a consequence, 
the drug received further interest as an adjunct to treat male erectile dysfunction [51]. 
Bremelanotide works by imitating the effects of α-MSH on melanocortin receptors in 
the central and peripheral nervous system resulting in increased blood flow, which 
causes an erection. The (misguided) thought was that bremelanotide would become 
the female “Viagra”, despite clear evidence that HSDD does not arise in women from 
impaired genital physiological arousal [52]. Instead of being a physiological issue, 
HSDD has at its roots complex psychological issues. Unsurprisingly, independent 
analyses of the few clinical trials which investigated the effects of bremelanotide for 
women with HSDD conclude that the drug is at best minimally effective [53].

5. Preclinical models of female sexual desire

Colloquially the belief is that animals have sex for the purpose of reproduction, 
whereas people primarily have sex for the pleasure they receive. This dichotomous 
view has been rejected both from neurobiological [54] and anthropological [55] 
perspectives. Instead, the parsimonious view is that (at least) all mammals engage in 
sex for the pleasurable/rewarding consequences. Neurobiologically, this view focuses 
on the mesolimbic system as the hub integrating external stimuli and experiences into 
subjective reward and pleasure [33]. Others have effectively reviewed the underlying 
neurobiology of female sexual behavior in rodents. In this section we will focus on 
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how rodents have been effectively utilized to model components of female sexuality 
and how these models can be used to develop a rational translational strategy for 
developing therapeutics for women with sexual dysfunctions.

5.1 Rodent models

Female rats and hamsters have been the primary rodent models for dissecting 
components of the female sexual response, with each species providing a somewhat 
different insight. For both rats and hamsters, males approach the female from the 
rear and initiate a mounting attempt. This mount triggers the female’s sexual posture, 
lordosis, which makes her vagina accessible for penile insertion (Figure 2). This 
mount only lasts up to a few seconds and may end with penile insertion (termed 
mount with intromission, or just intromission), or not (mount without intromis-
sion, or just mount). The intromissions are key and after a number of mounts with 
intromission, the male will intromit and ejaculate. The female’s behavior while the 
male is approaching and mounting differs greatly between rats and hamsters. Female 
rats, after a male mounts escape the male and will actively run around with the male 
in pursuit. The female then stops, permitting the male to catch her and mount with 
or without intromission. If the male mounted without intromission the female will 
let the male catch up to her more quickly than if the male intromitted. This frequency 
of intromissions and their temporal patterning is important reproductively as there 

Figure 2. 
Rodent Sexual Response Cycle. Sexual behavior in the female hamster involves a relatively immobile posture 
(termed ‘lordosis’) in which the female arches her back, making her vagina accessible to the mounting male. 
Vaginal intromission by the male is a sexually-rewarding stimulus for the female. Sexual experience produces 
a positive feed-forward process increasing the female’s interest in and desire for sex in future encounters with 
males. With multiple sexual interactions with male hamsters, the female develops increased sexual interest and 
motivation for sex, as measured in a conditioned place preference paradigm. During sex with the male the female 
makes subtle perineal movements (a measure of sexual desire) that align her vagina with the point of contact of 
the male’s penile thrusts. These movements become more efficient with repeated experience, increasing the male’s 
ability to achieve insertion. In female hamsters, the combination of the rewarding/motivating consequences of sex 
(sexual interest) and the ability to regulate the likelihood of the male gaining vaginal intromission (sexual desire) 
are both dependent on mesolimbic dopamine neurotransmission.
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is an optimal pattern that ensures fertilization upon ejaculation. In contrast, female 
hamsters retain a rather immobile lordosis posture between mounting attempts by 
the male (Figure 2). The male hamster may mount with or without intromission. For 
female hamsters there is no temporal component to receiving optimal stimulation 
for fertilization, rather it is the percentage of mounts that include intromission that 
impacts successful reproduction. As we will see, the female hamster can influence the 
percentage of intromissions by the male.

5.1.1 Behavioral paradigms for assessing interest

An incentive motivation testing arena consists of a large oval area with two small 
cages fitted to the outside wall. A wired mesh separates the small cages from the oval 
arena [56, 57]. The female rat is placed in the oval arena and the opposite-sex rat is 
placed in one of the two cages. The amount of time the female spends touching and in 
close-proximity to the cage with the male is used as the assessment of sexual interest 
[58–60]. A critical component of this test is that no sexual interactions occur, mean-
ing that motivation is tested in the absence of actual copulation.

Similar to the incentive motivation testing arena, the three-compartment test 
box consists of a large Plexiglas arena divided into three equal sized compart-
ments. The two dividers separating the middle from the outer chambers contain 
a small opening that allows the female subject to move freely between the three 
compartments. The stimulus male is confined because of the size of the opening or 
physically restrained in one of the two outer compartments. The amount of time 
the female spends in the compartment containing the stimulus male is used as the 
assessment of sexual motivation. Here too, physical interaction between the male 
and female is prevented, thus this is a measure of motivation in the absence of 
sexual behavior.

5.1.2 Behavioral paradigms for assessing arousal

Pacing chambers are arenas that have been optimized in such a manner that it 
allows the female rat control over the timing of sexual interactions with a male. 
One example is the bilevel arena, which consists of two elevated platforms that are 
separated on either side by narrow ramps [61, 62]. The male is placed on the bottom 
platform and the female is placed on the top platform. Because an adult female rat is 
smaller than adult male rats, the female can move freely either up or down between 
the two platforms to approach or escape the male, pacing the interaction. A varia-
tion of this testing arena utilizes a two-compartment unilevel pacing chamber [63] 
that has a small aperture which because of its size is accessible only by the female. 
Collectively, these pacing chambers result in the female controlling, limiting and 
terminating the number and amount of sexual interactions by the male [64, 65]. In 
these set-ups the active behavioral displays by the females are an accurate representa-
tion of their internal arousal state.

5.1.3 Behavioral paradigms for assessing sexual desire

Female hamsters assume the lordosis posture in the presence of a male even with-
out physical contact. When an inexperienced male is tested with an inexperienced 
female, the male achieves intromission approximately 40–50% of the time [66]. 
The female’s immobility gives an observer a misleading impression that the female 
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is not an active participant in the sexual interaction. If the female’s perineum (the 
area around the vagina) is treated with a topical anesthetic, the male will not achieve 
intromission [67]. Indeed, the female makes subtle postural movements that align the 
location of her vagina with the male’s point of thrusting.

An interesting element of this copulatory interaction with the male is that the 
percentage of time the mounting male gains intromission increases up to 80% if 
the female hamster is given repeated sexual experience. The behavioral goal for the 
female seemingly is to receive vaginal stimulation from the male. With sexual experi-
ence the female learns to better control her perineal movements to maximize the 
receipt of vaginal stimulation, i.e., experience increases her level of desire in future 
sexual interactions.

5.1.4 Behavioral paradigms for assessing sexual reward

An interpretation of the sexual desire paradigm for female hamsters is that the 
females find vaginal stimulation to be rewarding and thus with experience they 
change their behavior to receive more stimulation from the male’s intromissions. In 
this view, mating for female rodents has rewarding consequences that maintain their 
interest, desire, and arousal in future encounters with males.

The primary way that sexual reward is measured in female rodents is with a condi-
tioned place preference (CPP) apparatus [68, 69]. The CPP apparatus is often a three-
chambered apparatus with two outer chambers that differ in some physical element 
(e.g., type of bedding on the floor and/or hue of the walls of the chamber), separated 
by a smaller central chamber. Females are initially placed in a center compartment 
and then permitted to explore the three chambers freely to determine an initial 
preference between the two outer chambers. After establishing the initial chamber 
preference, females are given repeated sexual behavior tests in one of the compart-
ments and are placed alone in the other compartment for the same period of time and 
testing sessions. This allows for follow-up testing where the female again explores all 
of the chambers to assess an increase in preference for the chamber paired with sex. 
This is an example of contextual conditioning in which the sexual experiences result 
in a drive towards cues previously associated with sex, an endpoint suggesting sexual 
reward.

Female rats do not develop a CPP if the male rat is allowed to control the pacing 
of the sexual interaction. Females only display a place preference for sexual inter-
course if they are allowed to pace the frequency and duration of sex [63, 70]. This 
is an adaptable behavior in that the optimal pattern of sexual interactions is both 
rewarding and maximizes fertility, even if these processes are neurobiologically 
independent.

5.2 The neurobiology of desire and reward

These behavioral tasks can be used to identify mechanisms underlying sexual 
interest, motivation, desire, arousal and reward. The literature to date is too vast to 
summarize here, so we provide a brief overview and highlight a few examples.

5.2.1 The reward circuit

The canonical reward pathway [71] in mammals (including people) has at its heart 
dopaminergic neurons arising in the ventral tegmental area (VTA), and projecting to 
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the medial prefrontal cortex (PFC) and nucleus accumbens (NAc). In turn, the PFC 
modulates activity in the NAc. It is theorized that dopamine release in the nucleus 
accumbens underlies reward processing [72–74].

If this pathway underlies sexual desire and reward, for example, manipulating it 
should affect the behavioral paradigms we just discussed. A dramatic finding comes 
from studies in which the region including the NAc was damaged in female rats [75, 
76]. The females were given hormones to make them sexually responsive. When 
placed with males, the females fought off the male’s mounting attempts rather vigor-
ously. If the male was able to mount, the female showed a normal lordosis response. 
These lesions seemingly eliminated sexual desire and arousal, though sparing circuits 
mediating the expression of the sexual response itself.

Chemically damaging the dopamine terminals in the NAc originating from the 
VTA, eliminated the effects of sexual experience on sexual desire in the hamster 
model [66]. Despite the females’ repeated sexual experience, the percentage of 
mounts with intromission by the males was the same as in sexually inexperienced 
female hamsters. Again, the females showed normal levels of lordosis, but had a 
decreased desire for mating with the male.

As a last example, dopamine receptor antagonists were given to female hamsters 
prior to each of the sex conditioning tests in the CPP paradigm [68]. When given the 
post-test to explore the apparatus after conditioning, the females did not spend any 
more time in the sex behavior chamber, indicating that the dopamine receptor blocker 
prevented the rewarding consequences of sex.

These studies support the idea that the mesolimbic system underlies the feedfor-
ward effects of the pleasurable responses to sex in females. With decreased activity in 
this pathway, females become indifferent to the positive components of sexual inter-
actions. In extreme cases, a loss of mesolimbic system input can make sex aversive and 
underlie the elimination of sexual desire.

5.3 Application of preclinical models to the development of therapeutics

Prior rodent studies with bremelanotide suggested that the drug enhanced sexual 
arousal in female rats during sexual interactions with males. In this section we review 
the results of those studies along with our own unpublished data on bremelanotide 
effects on sexual reward in female hamsters.

5.3.1 Bremelanotide increases sexual arousal

Previous behavioral studies in bilevel arena pacing chambers demonstrated that 
peripheral administration of bremelanotide (50, 100 or 200 μg/kg) increased procep-
tive behaviors indicative of sexual arousal in female rats [77, 78]. Similar effects in 
female rat sexual arousal were reported following systemic treatment of melanotan II, 
a bremelanotide analogue [79]. Injection of bremelanotide directly into the brain of 
female rats also increased sexual arousal and this effect was blocked with a melano-
cortin receptor antagonist [77].

5.3.2 Bremelanotide does not enhance sexual reward

The questionable efficacy of the FDA-approved drug Vyleesi prompted us 
to return to preclinical foundations to examine its effects in our female Syrian 
hamster model of sex reward. We aimed to determine whether sex alone or with 
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bremelanotide would increase behavioral responding indicative of reward in the CPP 
apparatus.

From our prior studies we knew that 5 CPP conditioning sessions produced full 
sexual reward, whereas 2 sessions was minimally effective [80]. Further, by activating 
intracellular signaling in the NAc we could enhance the rewarding effects of 2 weeks 
of CPP conditioning such that the levels of conditioned reward were equivalent to 
that of females receiving 5 weeks of CPP [80]. Based on this positive outcome, we 
reasoned that bremelanotide given prior to each of 2 CPP sessions should increase 
sexual reward. To model the administration of bremelanotide for sexual desire in 
women we injected it systemically prior to the sexual conditioning session (Borland, 
unpublished results).

Consistent with our prior studies, the 5 CPP sessions produced maximal levels of 
sexual reward, with the 2 CPP sessions significantly less effective. We should note 
that in this study the shorter (2-week) period also increased reward. Females that 
had 2 CPP sessions paired with bremelanotide (regardless of dose) did not display 
an increase in preference for the sexually conditioned chamber (i.e., no evidence of 
sexual reward). To the contrary, bremelanotide actually decreased levels of sexual 
reward in conjunction with 2 CPP sessions. The lack of effect of bremelanotide on 
CPP in our hamsters is consistent with a similar absence of action on sexual reward in 
female rats [77].

5.3.3 Bremelanotide does not Increase MC3R or MC4R expression

To better understand the neurobiology underlying this inhibitory effect of bremel-
anotide, we then assessed mRNA expression of MC4R in the mesolimbic system from 
the hamsters in the CPP study. Interestingly, sexual experience resulted in an increase 
in MC4R expression in the nucleus accumbens, but not the dorsal striatum (a negative 
anatomical control region). Consistent with the CPP results, there was a decrease in 
the expression of MC4R in the nucleus accumbens for females that received bremela-
notide prior to the 2 CPP sessions compared to control females.

Both MC3R and MC4R are expressed in the VTA. Neither sex nor bremelanotide 
treatment affected MC4R mRNA expression in the VTA. However, bremelanotide 
resulted in a decrease in MC3R expression in the lateral region of the VTA com-
pared to controls. Taken together, our findings provide no evidence to support the 
use of bremelanotide for increasing reward derived from female sexual experiences 
and in fact provide evidence to support a negative effect in the reward/motivation 
circuit.

5.3.4 Synthesis

From the combination of studies investigating bremelanotide effects on arousal 
and sexual reward in female rodents, we can conclude the following: 1) In female 
rats bremelanotide treatment increases arousal during copulation in female rats. 2) 
In female rats and hamsters bremelanotide failed to increase sexual reward in CPP 
tests. 3) In fact, in female Syrian hamsters bremelanotide treatment not only fails to 
enhance sexual reward, but actually decreases sexual reward in CPP tests. 4) Finally, 
bremelanotide decreased MC4R expression in the nucleus accumbens and MC3R 
expression in the VTA.

Collectively, although bremelanotide may enhance sexual arousal in female rodents, 
it fails to enhance sexual reward and inhibits melanocortin neurotransmission in 
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the reward circuit. This pattern of preclinical findings would not have supported the 
development of bremelanotide as a drug to promote sexual desire in women.

6. Commentary

Nappi [7] presented an expert opinion on the relative lack of drugs to treat female 
sexual dysfunction. She highlighted the wide range of causes for sexual dysfunction 
in women, as opposed to simply erectile dysfunction in men. She noted that we still 
have an incomplete understanding of a woman’s sexuality, which is a prerequisite to 
developing treatments. She also pointed out that female sexual dysfunction is not a 
life-threatening clinical problem, so that it is important to balance the clinical effec-
tiveness of drugs with the drug’s safety for the women taking them. Finally, Nappi 
[7] was concerned with drugs that needed to be taken chronically (e.g., Addyi), and 
hoped that on-demand medications (e.g., Vyleesi) could be developed. Nappi’s com-
mentary is still very current and meaningful, and rational drug development (in her 
view) will only be achieved through the cooperative partnership of sexual experts, 
pharmaceutical companies and medical agencies [7].

6.1 A rational approach to drug development

In Section 4 we described how Addyi and Vyleesi went to clinical trials with 
remarkably little preclinical data supporting their effects on sexual behavior in animal 
models. If developing drugs to treat sexual dysfunction in women is an important 
endeavor, the starting point has to be investment in basic research in both the public 
and pharmaceutical sectors. This research should be designed to take advantage of 
current animal models (and develop new animal models [81]) to identify potential 
molecular targets for therapeutics. This is how drug development begins for essen-
tially all diseases and is only emphasized here because this message clearly was lost in 
the development and marketing of drugs for HSDD in women.

6.2 Pathologizing the normal

Basson et al. [9] developed a comprehensive model of female sexuality that 
emphasized the complexity of a woman’s sexual response. At the same time that this 
model is a valuable contribution to understanding female sexuality, it also highlights 
the individual variability in sexual responses among women, making it difficult 
to define what a normal response pattern is. If we cannot define a normal sexual 
response, then how do we define sexual dysfunction in women [82–84]. Basson 
et al. [82] disagree with DSM criteria that quantify numbers of sexual fantasies or 
whether a woman initiates sexual activity as determinants of sexual dysfunction. 
They assert that few or no sexual fantasies are not a pathology, nor is it pathological if 
a woman does not initiate sexual activity.

Based on earlier arguments, Meixel et al. [84] lay out a historical account of the 
many examples of the drug industry’s marketing strategy of “condition branding”. 
With condition branding, the drug company creates a medical condition to sup-
port the development of a drug. In the example of Addyi, HSDD was elevated in 
significance as a treatable source of distress as part of the rebranding of the drug to 
address the disparity in the treatment of sexual dysfunction in men and women. It 
is disturbing that drug-company supported continuing medical education (CME) 
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modules were developed to “educate” clinicians about this disorder. Meixel et al. 
[84] note (p. 860):

“Specific marketing messages that we identified within the CME modules included 
the following:

1. Hypoactive sexual desire disorder is very common and underdiagnosed.

2. Hypoactive sexual desire disorder can have a profound effect on quality of  
life.

3. Women may not be aware that they are sick or distressed.

4. Hypoactive sexual desire disorder and distress can have other names.

5. Clinicians should initiate conversation with their patients about their sexual 
health.

6. Clinicians find it difficult to discuss their patients’ sexual concerns and lack 
training and confidence in the diagnosis of sexual problems.

7. Clinicians need tools and resources to help them diagnose hypoactive sexual 
desire disorder.

8. Simple tools, including the decreased sexual desire screener (DSDS) and Female 
Sexual Function Index (FSFI) can assist clinicians in diagnosing hypoactive 
sexual desire disorder.

9. A major barrier to clinicians talking about hypoactive sexual desire disorder/
female sexual dysfunction is the lack of medications.

10. It is problematic that there are medicines available to treat sexual problems for 
men but not women.”

Key elements in the continuing education modules to be noted here are that the 
lack (at the time) of medications for HSDD was an impediment for physicians to have 
discussions about sexual desire with their patients and that women may have HSDD 
even if they are unaware of it.

6.3 Therapeutic approaches

A starting point for therapy may lie in reassuring women that their sexual feelings 
are not abnormal and are shared by many other women [82]. This does not allevi-
ate tensions and conflict in a relationship, but can more effectively set the stage for 
other therapeutic approaches. For example, changing a women’s view of herself can 
aid in communication with her partner about her sexuality to alleviate interpersonal 
conflicts [82]. Knowing that her feelings are normal and shared will boost self-esteem 
and relieve personal insecurities, both of which are barriers to promoting relationship 
satisfaction and feeling sexually desirable. This is clearly a simplistic approach that in 
isolation will not be sufficient for most women [85]. Still, this is an important compo-
nent of any therapeutic plan.
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Given that fatigue is a key factor underlying low sexual desire in women, 
approaches to reduce lifestyle stress and fatigue may be helpful. Mindfulness strate-
gies can be helpful in this regard [86–89] and have the advantage of being easy to 
apply and are inexpensive. Presumably other lifestyle approaches may also be benefi-
cial when HSDD results from these types of life events.

Cognitive processes impact HSDD when women view their own behavior, rather 
than relationship issues, as central to their levels of sexual desire. A rather thorough 
review [90] supports a role of cognitive behavioral therapies in treating women 
with HSDD. The goals of these approaches are straightforward, aiming to increasing 
the rewarding experiences for women and improve relationships through cognitive 
restructuring and communication. As with mindfulness strategies, cognitive behav-
ioral therapy can be conducted through online training as well as in person.

Drugs should be a last line of treatment [2, 91], and used perhaps in conjunction 
with behavioral therapies. The worry with drug therapies is that they necessarily 
carry side effects that vary in severity. This is unavoidable with any compound that 
affects neurotransmission, as there will be direct and indirect effects on chemical 
transmission that are spread throughout the central nervous system, beyond the 
specific circuits targeting the behaviors in question [36].

7. Conclusions

It is abundantly clear that low levels of sexual desire reduce the likelihood that 
women will initiate or engage in sexual activity with a partner. Even if the reduc-
tion in desire is a natural product of the amount of time in a relationship, this can 
still strain relationships and be a personal source of distress for women. As sexual 
desire has underlying psychological bases, it seems on the surface that differ-
ent types of counseling and behavioral therapies would be the best approach to 
treatment for women for which this is a problem. Perhaps guided by the absence 
of approved treatments for sexual dysfunction in women, the FDA approved 
two drugs (Addyi and Vyleesi) to treat HSDD, despite questionable effectiveness 
in clinical trials. The intent to develop drugs to treat HSDD is laudable, though 
only if effective on their own or in conjunction with other therapies. The mis-
take made for current drugs is that they were not developed to treat HSDD, but 
rather were recast from their original developmental purpose (an antidepressant 
medication for Addyi and a permanent skin tanning agent for Vyleesi). If drug 
development for treating HSDD is to be effective in the future, it must start with 
a rational approach based on animal models of female sexuality. Following the 
basic research, a cooperative interdisciplinary effort that includes basic research 
on human sexuality, sex therapies, and of course pharmaceutical control will 
meet the challenge of drug development for HSDD and other sexual disorders in 
women.

We finish this chapter with a caveat. The research on models of female sexual-
ity and the research cited in this chapter are focused on cis-gendered heterosexual 
women. We spoke of the individual variation in responses among these women and 
it should be clear that variation is dramatically amplified when we consider indi-
viduals across the range of personal sexual identities. A clear goal of future studies 
should be to broaden the scope of this research to address the need for gender 
identity-based approaches to basic research and the development of appropriate 
therapeutics.
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Chapter 10

The Role of Ultrasound in Women’s 
Health
Marema Jebessa Kumsa and Zegeye Wubeshet Haile

Abstract

Ultrasound has developed into a vital medical diagnostic tool during the past 
60 years. Theodore Dussik and his brother Friederich were the first to utilize ultra-
sound in the 1930s and 1940s to identify a brain tumor. Ultrasonography is now 
used for many different situations, such as disease detection, assisting with biopsy 
taking, monitoring previously diagnosed abnormalities, and assessing pregnancy. 
Unfortunately, the general public is unaware of the role of ultrasound in women’s 
health for purposes other than pregnancy assessment. This chapter’s major goal is to 
give a comprehensive overview of the various roles that ultrasound plays in women’s 
health. Furthermore, this chapter aims to make the general public more aware of the 
importance that ultrasound plays in women’s health. The authors used a wide range of 
sources for this work, such as books and peer-reviewed publications. The key roles of 
ultrasound examination in women’s health include: assessment of female reproductive 
organs, determination of causes of infertility, assessment of pregnancy and related 
problems, and assessment of the breast and abdomen. The general public should be 
made aware of the importance of ultrasound in women’s health.

Keywords: ultrasonography, female, women’s health, uterine pathology, causes of 
infertility, breast ultrasound, abdominal ultrasound

1. Introduction

Over the past 60 years, ultrasound has become a crucial medical diagnostic tool. 
Ultrasound was first used in the 1930s and 1940s by the two brothers Theodore 
Dussik and Friederich to diagnose a brain tumor. Unfortunately, it was not widely 
used until the 1970s. Nowadays, ultrasonography is utilized for a variety of purposes, 
including disease diagnosis, guiding biopsy taking, monitoring previously identified 
abnormalities, and pregnancy assessment.

The evaluation of women’s health with ultrasound has become routine. 
Particularly, it is essential in the early diagnosis of uterine and ovarian masses as well 
as other conditions affecting the female reproductive organs. Moreover, ultrasound 
is widely used for assessing pregnancy as it is radiation-free. Ultrasound is used to 
determine the location of the gestational sac, determine gestational age, determine 
the number of fetuses, assess the fetus, monitor its growth, evaluate fetal well-being, 
determine fetal presentation, estimate fetal weight, and detect abnormalities of the 
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fetus to identify the fetus [1–4]. Ultrasound diagnosis of obstetric complications helps 
to reduce maternal morbidity. Due to its radiation-free nature, ultrasound is exten-
sively used for fetal scanning, fetal growth monitoring, and fetal anomaly detection.

In addition, ultrasound is essential for assessing breast lesions and abdominal 
organs in female patients. Screening for breast cancer reduces breast cancer-related 
mortality. The Global Breast Cancer Initiative employs three key strategies: health 
promotion and early detection, timely diagnosis, and comprehensive breast cancer 
management [5]. Ultrasound has emerged as a primary supplemental screening 
modality, especially in women with dense breasts.

Ultrasonographic assessment of the female pelvis and early detection of abnor-
malities are critical in providing timely and comprehensive treatment. Similarly, early 
detection [discovery, finding] of breast and other malignancies aids in comprehensive 
care provision. The importance of ultrasonography in women’s health is covered in 
this chapter. The chapter focused on the usefulness of sonography in evaluating the 
female reproductive system, pregnancy and related problems, and the breast and 
abdomen. The authors believe it will offer a comprehensive understanding of the roles 
of ultrasound in women’s health.

2. Role of ultrasound in the assessment of female reproductive organs

Ultrasound imaging can be utilized to assess pelvic lesions, uterine abnormalities, 
ovarian lesions, and pelvic pain [6–8]. Trans-abdominal or trans-vaginal sonographic 
scanning methods can be employed to evaluate the female pelvis.

Ultrasound is used to examine normal female reproductive organs [9]. Similarly, 
it is used to assess the physiological changes in the female reproductive system. For 
example, the normal endometrial cavity measured up to 1.6 cm in the middle of 
the menstrual cycle during the premenopausal period and up to 0.5 cm during the 
postmenopausal period [8].

In suspected pelvic lesion, clinical assessments of female reproductive organs were 
difficult due to poor clinical characterization of lesion with physical examination 
alone [10]. Even though histopathology has been considered as a gold standard in the 
assessment of female pelvic lesions, the radiological imaging transformed the assess-
ment of the lesion, characterization, guiding surgical plan, and follow-up assessments 
[11]. Ultrasonography and MRI are the most frequently used radiological imaging 
modalities in the assessment of female pelvic organs [10]. This section has discussed 
the role of ultrasound to diagnose lesions, abnormalities, and infertility-related 
problems in the female pelvic organs.

2.1 Sonographic assessment of female reproductive organs’ malformations

Uterine malformations are developmental abnormalities of the female repro-
ductive tract and occur due to various changes in the normal development of the 
Müllerian ducts. These malformations can result from underdevelopment, a fusion 
defect, or a resorption defect in the Müllerian duct [12–14]. The ASRM Müllerian 
Anomalies Classification 2021 classifies Müllerian anomalies into the nine categories 
[15]. The ASRM identified the malformations by descriptive terminology: Müllerian 
agenesis, cervical agenesis, unicornuate uterus, uterus didelphys, bicornuate uterus, 
septate uterus, longitudinal vaginal septum, transverse vaginal septum, and complex 
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anomalies. Acién, M. and Acién, P. (2022) proposed a system for classifying female 
genitourinary anomalies according to their embryologic origin, with six groups: (1) 
agenesis or hypoplasia of an entire urogenital ridge, (2) mesonephric anomalies, (3) 
isolated Müllerian anomalies, (4) gubernaculum dysfunctions, (5) anomalies of the 
urogenital sinus, and (6) combinations of malformations [16, 17].

Imaging techniques are being adopted to diagnose uterine abnormalities, which 
have a significant effect on optimizing women’s health. Ultrasound, especially 3D 
ultrasound, is a preferred method for detecting uterine abnormalities. Contrast-
enhanced 3D sonography is currently recognized as the gold standard diagnostic 
technique [18]. Finding the anomalies makes it easier to identify related problems and 
allows for proper management. In Table 1, the anomalies and related problems are 
depicted.

Malformation Clinical symptoms Management Purpose of 
treatment

Obstetric 
outcomes

Müllerian 
agenesis—
Mayer-
Rokitansky-
Küster-Hauser 
Syndrome [19]

Primary 
amenorrhea

Surgical management To enable 
satisfactory 
sexual 
intercourse 
with the 
construction of 
a neovagina.

Uterine factor 
infertility

Unicornuate 
uterus [20–22]

Dysmenorrhea, 
chronic pelvic pain, 
and hematometra 
leading to 
endometriosis and 
infertility.

The rudimentary horn 
can be resected in 
those with intractable 
severe dysmenorrhea, 
dyspareunia, and 
chronic pelvic 
pain related to 
endometriosis. Surgery 
is also recommended 
for patients with a 
functional rudimentary 
horn containing an 
endometrial cavity to 
prevent a complicated 
or dangerous 
pregnancy within the 
horn.

Symptom 
relief, to 
prevent 
complicated 
pregnancy 
within 
rudimentary 
horn.

First-trimester 
miscarriage, 
preterm birth

Bicornuate 
uterus [23, 24]

Intra- and 
postmenstrual 
dysmenorrhea, 
pelvic tumor, 
postmenstrual 
spotting

Surgical management 
with a Strassmann 
metroplasty

To avoid 
adverse 
obstetric 
outcome

Predisposed to 
both first- and 
second-
trimester 
miscarriages

Uterus 
didelphys 
uterus

Hematocolpos, 
pyocolpos, 
hematometra, 
hematosalpinx

Surgical management 
with a Strassmann 
metroplasty

To improve 
recurrent 
pregnancy loss

Recurrent 
pregnancy loss

Table 1. 
Uterine malformations.
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2.2 Sonographic assessment of female pelvic lesions

Ultrasound is the imaging choice when evaluating a pelvic lesion or an undefined 
pelvic pain in patients. It is used to evaluate the location, size, number, and appear-
ance of the lesions. Once the pelvic lesion has been identified by ultrasound, it is also 
important to track mass growth over time [8].

Leiomyomas (myomas, fibroids) are the most common uterine lesions in pre-
menopausal women and usually detected by sonography [8, 9]. Uterine fibroids are 
benign tumors arising from uterine smooth muscle cells with varying amounts of the 
fibrous tissue. Most women having fibroids are asymptomatic. However, if the fibroid 
is submucosal, menorrhagia may occur, and subfertility may occur due to either the 
mass effect or narrowed fallopian tube, or interfere with implantation. Pain, urinary, 
and bowel symptoms may be experienced. In addition, fibroids also cause fetal 
malposition and premature uterine contraction in pregnant women [9]. Fibroids are 
estrogen dependent, so that they regress after the menopause. In addition, ultrasound 
is used to assess cervical and ovarian lesions.

2.2.1 Sonographic assessment of uterine lesions

Ultrasonography is used to identify uterine leiomyomas and hence used to guide 
the treatment. They have variable sonographic appearances. On sonography, an 
enlarged uterus with or without irregular outline, a well-defined hypoechoic round 
mass within uterus, or areas of mixed echogenicity [25] is observed. And there is 
distortion of the endometrial outline, if there is submucosal lesion. Fibroids also 
undergo degeneration and calcify. Ultrasonography also localizes the fibroids as: 
submucosal, intramural, subserosal, or pedunculated. The location of the lesions is 
very important to plan treatment.

The other uterine lesion detected by ultrasonography is adenomyosis. 
Adenomyosis is defined as the presence of endometrial tissue within the uterine 
myometrium [26, 27]. It causes dysmenorrhea, menorrhagia, urinary tract dysfunc-
tion and affects fertility [28].

Ultrasound is used to diagnose adenomyosis. Adenomyosis appeared on ultra-
sound as an enlarged uterus, often with an asymmetric anterior and posterior 
myometrial walls [29]. In addition, myometrial heterogeneity caused by endometrial 
implants and myometrial cysts is evident on ultrasound [27].

2.2.2 Endometrial abnormalities

Whether a woman presents with or without abnormal uterine bleeding, ultra-
sound is helpful in identifying endometrial abnormalities. Ultrasonography is consid-
ered the gold standard for determining endometrial thickness and diagnosing benign 
or malignant endometrial lesions [30, 31]. It helps in the assessment of the Asherman 
syndrome, hematometra, endometritis, endometrial hyperplasia, endometrial polyp, 
and endometrial cancer.

Asherman syndrome is manifested as intrauterine adhesions caused by trauma 
to a gravid uterine cavity, trauma to non-gravid endometrium, infection, Müllerian 
duct malformations (especially septate uterus), and genetic predisposition [32]. The 
symptoms of Asherman syndrome include menstrual abnormalities (amenorrhea and 
hypomenorrhea), infertility, recurrent pregnancy loss, and spontaneous miscarriage.
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Sonohysterography, which combines transvaginal sonography with intrauterine 
injection of saline solution, has been shown to be superior to transvaginal ultrasonog-
raphy in the detection of intrauterine adhesions. The visualization of echogenic areas 
within the saline-filled cavity denotes the presence of intrauterine adhesions [33].

Ultrasonography is also a choice of imaging to detect hematometra. Hematometra 
is a collection or retention of blood in the uterus most commonly due to an imperforate 
hymen or transverse vaginal septum. Ultrasonography effectively evaluates hematome-
tra [23]. It is also used to evaluate the resolution of hematometra after treatment [34].

Ultrasonography is also used to evaluate uterine infections. Uterine infections 
usually occur in the puerperium, postoperatively, or after septic abortion. Pyometra 
within endometrial cavity is seen with a cervical stenosis due to cervical mass, follow-
ing radiotherapy or as a result of complication of endometritis.

Another endometrial abnormality evaluated by ultrasound is endometrial 
hyperplasia, the proliferation of the endometrial gland. It causes abnormal uterine 
bleeding, postmenopausal bleeding, and infertility. Transvaginal sonography is an 
appropriate diagnostic tool in premenopause and postmenopause women presenting 
with abnormal uterine bleeding, especially in detecting endometrial hyperplasia [11].

Endometrial polyps are also detected by ultrasound. They are focal growths of the 
uterine mucosa and consist of endometrial glands, stroma, and blood vessels. Even 
though they may be asymptomatic, polyps are commonly identified during investiga-
tions for abnormal uterine bleeding and infertility [7]. Sonohysterography is used to 
detect polyps [25].

A malignant adenocarcinoma arising from the endometrium, endometrial carci-
noma, is also assessed using ultrasound. It is a common malignancy affecting women 
worldwide [35]. The most significant risk factors for endometrial carcinomas are age, 
race, metabolic syndrome, unopposed estrogen exposure, and genetic predispositions 
[36]. It clinically manifests with postmenopausal uterine bleeding. Ultrasound shows 
non-specific thickening of the endometrium and this can be indistinguishable from 
hyperplasia or polyps. There may be a disruption in irregular endometrial surface.

2.2.3 Sonographic assessment of cervical pathologies

Ultrasound also plays a great role in the evaluation of cervical lesions. Ultrasound is 
used to diagnose nabothian cysts and cervical carcinoma. Nabothian cysts (retention 
cysts) are formed from the occlusion of the cervical glands, which lie close to the endo-
cervical canal. They may be single or multiple. Nabothian cysts typically contain simple 
fluid and are asymptomatic. Uncommonly, nabothian cysts may be complicated by 
hemorrhage or infection or grow to large size [37]. Cervical cancer is a common gyne-
cologic malignancy among women. It is the fourth for both incidence and mortality in 
Global Cancer Statistics 2018 [38]. Cervical cancer is the leading cause of cancer-related 
deaths in women, especially among women living in lower-income countries [39]. Its 
clinical presentation includes abnormal uterine bleeding (especially after intercourse) 
and vaginal discharge. Ultrasound is used to detect enlarged cervix, hypoechoic mass 
with or without hydro- or hematometra, and its complications like hydronephrosis.

2.2.4 Sonographic assessment of ovaries

Ultrasound is the imaging of choice for the assessment of the ovaries. Ultrasound 
is used to assess normal ovarian changes due to age and menstrual cycles, 
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physiological ovarian cysts, cystic ovarian lesions, solid ovarian lesions, and vascular 
ovarian abnormalities [6, 8].

2.2.4.1 Physiologic ovarian cyst

The majority of ovarian cysts in premenopausal women are physiologic cysts. 
These cysts include follicular cysts and corpus luteal cysts. A follicular cyst develops 
if ovulation does not occur and follicular growth continues because of the lack of 
the luteinizing hormone surge and excessive stimulation by follicular stimulating 
hormone. On the other hand, corpus luteal cyst formed after an egg is detached 
from a dominant ovarian follicle. Follicular cyst appeared well-defined, thin-walled, 
anechoic, and homogeneous internal echogenicity on ultrasound. Corpus luteal cyst 
appeared as thick-walled cyst demonstrating peripheral color Doppler signal. The 
corpus luteum may bleed internally as a result of vascularization of the inner granu-
losa layer following ovulation forming a hemorrhagic corpus luteum. These cysts 
frequently resolved spontaneously [40].

All functional cysts may undergo hemorrhagic changes, most frequently seen in 
corpus luteal cysts. Ultrasound is also used to evaluate hemorrhagic ovarian cysts [6]. 
Women with hemorrhagic ovarian cysts frequently present with acute onset of pelvic 
pain. Hemorrhagic ovarian cysts show a spectrum of findings because of the variable 
sonographic appearances of blood, amount of hemorrhage, and time of the hemor-
rhage [41].

Sonography is used in the assessment of polycystic ovarian syndrome. It is a 
multifaceted endocrinologic disorder of ovarian dysfunction and the common cause 
of infertility and a higher rate of early pregnancy loss [42]. On sonography, polycystic 
ovarian syndrome appeared as bilaterally enlarged ovaries containing multiple small 
follicles and increased stromal echogenicity.

2.2.4.2 Cystic ovarian lesion

Ultrasound is used to diagnose cystic ovarian lesions. Most ovarian tumors are 
cystic: serous cystadenoma, dermoid cyst, mucinous cystadenoma, polycystic ovarian 
syndrome, surface epithelial cyst, and theca lutein cyst [6, 43, 44].

The sonographic features of the cystic ovarian lesions are non-specific. But some 
of the cystic ovarian lesions have more specific sonographic features [8]. For instance, 
dermoid cyst appeared as a cystic mass with echogenic nodules projecting into lumen, 
posterior sound attenuation, fine internal echogenic lines, and a fluid-fluid level on 
sonography. While serous cystadenoma appeared as an usually large, thin-walled, and 
unilocular cyst, it may contain thin septations [44]. Mucinous cystadenoma appeared 
as a multilocular cyst with thin septations.

2.2.4.3 Solid ovarian lesions

Solid ovarian tumors are divided as epithelial, gem cells, and sex cord-stromal. 
Some of solid ovarian tumors include Brenner tumor, dysgerminoma, fibroma, 
and granulosa cell tumor. Ovarian cancer can be treated with a very good prognosis 
if detected in the early stages, but not after it has advanced. Ultrasound is used to 
identify ovarian tumors. Transvaginal ultrasound is capable of identifying changes 
in ovarian size and structure, and thereby detects early ovarian malignancies [45]. 
Transvaginal ultrasound combined with Doppler blood flow imaging and power 
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Doppler is used to evaluate blood flow to ovarian tumors and to identify patterns of 
flow associated with ovarian neoplasia.

2.2.4.4 Vascular ovarian abnormalities

Ultrasound is also helpful in the assessment of ovarian vascular abnormalities such 
as: ovarian torsion. It is caused by either partial or complete rotation of the ovary over 
its pedicle and is commonly associated with adnexal mass [8]. Its clinical presentation 
is acute onset of pelvic pain. Its timely diagnosis is very essential to prevent loss of 
ovary. A surgical emergency is a choice of management. On ultrasound, the torsed 
ovary appears asymmetrically enlarged, round, heterogeneous, free fluid and may be 
a coexisting adnexal mass. On Doppler study, either decreased or absent arterial and 
venous flow to the ovary is observed.

2.2.5 Sonographic assessment of fallopian tubes

Ultrasound is used to assess the fallopian tubes [44]. Assessing fallopian tubes 
may help to diagnose hydrosalpinx, pyosalpinx, salpingitis, and tubo-ovarian abscess. 
Hydrosalpinx appears on ultrasound as thin-walled anechoic tubular adnexal mass 
without internal vascular flow [8, 46]. And pyosalpinx appears on ultrasound as 
complex tubular adnexal mass with irregular margins and sound attenuation, while 
tubo-ovarian abscess appears as complex multilocular adnexal mass with ill-defined 
wall margins [8, 44].

3. Role of sonography in the assessment of infertility

Infertility is suggested when conception does not occur within 1 year. It can be 
caused either by male or female reproductive abnormalities. Ultrasound is used in 
the assessment of some of the causes of infertility that arise from female reproductive 
abnormalities. Some of the causes of infertility diagnosed by ultrasound are: pelvic 
inflammatory disease (PID), fibroids, polycystic ovarian syndrome, uterine mal-
formations, endometriosis, endometrial pathologies, para-ovarian cyst, peritoneal 
inclusion cyst, Krukenberg tumor, and endometriosis [7, 23, 43, 47, 48].

Ultrasound is used to assess the structural anatomy of the uterus and endome-
trium [8, 44, 49]. Uterus is assessed for any congenital anomalies and abnormalities. 
A septate uterus has a high incidence of infertility [8, 12, 15, 17, 18]. Saline infusion 
sonograms with or without 3D assessment are used to assess the uterine cavity for any 
abnormalities and can also be used for tubal patency assessment [50]. Ultrasound is 
used to assess endometrium for the presence of polyps and intrauterine adhesions 
(Asherman’s syndrome) [8, 32, 33, 51]. Polycystic ovarian syndrome contributes to 
female infertility secondary to anovulation and its sonographic findings are discussed 
above [44].

Pelvic inflammatory disease is an infection of the upper genital tract, usually 
related to Neisseria gonorrhoeae or chlamydia. It is a term used to describe a group of 
infections affecting the uterus, fallopian tubes, and ovaries. Adolescent females are 
in a higher-risk group, and thus, PID should be considered in sexually active females 
with pelvic pain. On ultrasound, pelvic scan may appear normal, and uterus may be 
enlarged and more hyperechoic, may contain a small amount of fluid in the endome-
trial canal, and may have indistinct margins, fluid-filled and dilated fallopian tubes 
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(pyosalpinx), ovarian enlargement with tiny cysts, and tubo-ovarian abscess (hetero-
geneous adnexal mass) [8].

Ultrasound is also utilized in the assessment of endometriosis. It is the result of 
functional endometrium located outside the uterus causing painful periods, chronic 
pelvic pain, pain during and/or after sexual intercourse, painful bowel movements, 
painful urination, fatigue, depression or anxiety, and abdominal bloating and nausea 
[48, 52–54]. In addition to the above, endometriosis can cause infertility. Infertility 
occurs due to the probable effects of endometriosis on the pelvic cavity, ovaries, fal-
lopian tubes, or uterus [55].

Endometriosis remains difficult to diagnose. Although further study is required 
to determine their accuracy, transvaginal ultrasonography and MRI show some 
hope in the diagnosis of endometriosis [56]. Particularly, ultrasound is helpful 
in the diagnosis of ovarian endometrioma, adhesions, and deep nodular forms of 
endometriosis.

4. The role of ultrasound in the assessment of pregnancy

Since 1978, ultrasound has been used in clinical obstetrics. With technological 
advancements, resolution has improved, allowing for far better imaging of the fetus. 
This, together with recent discoveries in the field of screening for pregnancy prob-
lems, has led to a change in the clinical application of ultrasonography in the manage-
ment of routine low-risk pregnant women [57].

The use of obstetric ultrasound in pregnant women is considered a safe and 
reliable method [5–60]. Its utilization in pregnancy is crucial, as it allows for early 
detection of various fetal abnormalities, assessment of fetal biometry, and ultimately 
improves the quality of antenatal care and pregnancy outcomes [58, 61, 62]. The 
World Health Organization (WHO) recommends all pregnant women get at least one 
obstetric US before 24 weeks of gestational age (GA) [63].

The use of ultrasound in obstetrics can be either elective or reactive. Elective 
or planned use of ultrasound implies scanning to detect potential problems in an 
otherwise seemingly uncomplicated pregnancy (screening), whereas reactive use is 
the application of ultrasound to help in the management of a clinical problem such as 
suspected fetal growth restriction [57].

Planned use of ultrasound includes: pregnancy dating, assessment of multiple 
pregnancies, placental location, amniotic fluid volume, and screening (of chromo-
somal aneuploidy, congenital heart defects, neural tube defects, pre-eclampsia and 
intra-uterine growth restriction, and preterm delivery) [4, 8, 44].

Reactive use of ultrasound includes: assessment of fetal growth (small for gesta-
tional age, large for gestational age, reduced fetal movements, antepartum hemor-
rhage, ruptured membranes, and prolonged pregnancy) [61, 64, 65].

4.1 Ultrasound imaging in the first trimester

First-trimester ultrasonography is a common procedure performed within the 
first 14-week post-conception [63]. It may be used as part of the standard prenatal 
evaluation or to interpret other problematic signs and symptoms. It can be done 
trans-abdominally (with the transducer placed over the abdomen) or trans-vaginally 
(the transducer is narrow and placed in the vagina). Both procedures can be done at 
the same time in some cases [66].
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4.1.1 Indications

First-trimester ultrasonography can be done for a variety of reasons. Pelvic pain, 
suspected ectopic pregnancy, suspected twin pregnancy, vaginal bleeding, suspected 
trophoblastic disease, assessment for fetal growth abnormalities, nuchal translucency 
measurement, evaluation of pelvic masses or uterine abnormalities, and as an adjunct 
to chorionic villus sampling are common indications [64].

Additionally, asymptomatic patients in the first trimester may also be scheduled 
for a regular ultrasound if resources are available to determine an accurate gestational 
age [67].

The main objectives of ultrasound examination in the first trimester are establish-
ing pregnancy location, confirmation of viability (cardiac activity in the embryo/
fetus), assessment of gestational age (pregnancy dating), detection of signs of early 
pregnancy failure, assessment of basic anatomy after 11 weeks, and assessment of the 
existence of multifetal gestations [66].

4.2 The role of ultrasound in reducing maternal mortality in the first trimester

Ultrasound plays a significant role in reducing maternal and perinatal mortality. 
The common first-trimester conditions that can result in maternal mortality are 
ectopic pregnancy, abortion, and gestational trophoblastic diseases (GTDs), due to 
the possibility of severe hemorrhage, shock, or sepsis [51]. To diagnose these early 
trimester disorders correctly, ultrasound imaging is of utmost value. Therefore, it is 
critical to rule out early pregnancy pathology in any woman of reproductive age who 
presents with amenorrhea, unusual bleeding, and/or discomfort utilizing diagnostic 
ultrasound imaging and beta-human chorionic gonadotropin (HCG).

Ultrasound imaging also plays a crucial role in perinatal mortality reduction by 
identifying indicators of chromosomal aberrations and structural problems in the 
fetus to enable early intervention or close monitoring.

4.3 Ultrasound imaging in the second trimester

The second trimester is the most common time for a routine prenatal ultrasound. 
In many countries, the mid-trimester ultrasound (also known as the second-trimester 
anatomy scan) is a routine examination used to check fetal anatomy and diagnose any 
congenital malformations [68].

An ultrasound scan performed between 18 and 22 weeks of gestation provides 
information to the pregnant woman and her care provider about many aspects of her 
pregnancy. It is commonly used to assess the number of fetuses, viability, gestational 
age, anatomical survey, placental location, amniotic fluid, and maternal pelvic 
organs [69].

4.3.1 The role of ultrasound in reducing maternal mortality in the second trimester

Between 18 and 24 weeks of gestation, ultrasound imaging of the second 
 trimester is commonly carried out. To examine the fetal and maternal structures 
for abnormalities that could cause maternal and/or perinatal mortality, ultrasound 
imaging is used.

Fetal anatomy, fetal biometry, amniotic fluid volume, the placenta, the mother’s 
cervix, and uterine and umbilical artery Doppler velocimetry are among the features 
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assessed. The goal is to rule out results connected to preterm labor, IUGR, pre-
eclampsia, and fetal chromosomal abnormalities [70].

To optimize pregnancy outcomes, early detection of pre-eclampsia and intrauter-
ine growth restriction using ultrasound imaging in the second trimester are critical 
and they are significant causes of maternal and newborn mortality that must be 
identified as early as possible.

4.4 Ultrasound imaging in the third trimester

Ultrasound is commonly used during the third trimester of pregnancy in patients 
who present asymptomatically or with symptoms. Ultrasound can be used to identify 
fetal and maternal pathology as well as to follow the progression of a pregnancy.

In the third trimester, ultrasound is indicated for the evaluation and determination 
of fetal anatomy, fetal anomalies, gestational age, fetal growth, fetal presentation, 
suspected multiple gestations, placental location, cervical insufficiency, and pelvic 
mass [71].

4.4.1 The role of ultrasound in reducing maternal mortality in the third trimester

Third-trimester pregnancy complications, such as antepartum hemorrhage, 
hypertensive disorders, thromboembolism, chorioamnionitis, heart disease, anemia 
(sickle cell disease), rupture of uterine scar, can all result in maternal death [51].

Ultrasound imaging plays a key role in the assessment of fetal development and 
health, presentation, placental position, and ultrasound-guided operations are all 
important factors to consider when deciding whether to carry out an intervention to 
improve survival rates [65].

Hypertensive disorders are one of the leading causes of maternal deaths globally. 
These disorders include gestational hypertension, pregnancy-induced hypertension 
that can progress to pre-eclampsia (mild or severe) and eclampsia, chronic hyperten-
sion, chronic hypertension with superimposed pre-eclampsia and/or superimposed 
eclampsia, and chronic hypertension with superimposed eclampsia [72].

Due to the precise date of gestational age provided by ultrasound imaging, 
especially when performed in the first trimester, it is helpful to prevent maternal 
and neonatal death. To enable early intervention when necessary, ultrasound is also 
utilized to monitor fetal growth and health.

4.5 The role of ultrasound in intrapartum care

A woman in labor is typically evaluated and managed based on clinical findings. 
The digital assessment of cervical dilatation and fetal head station and position plays 
a major role in the diagnosis of labor arrest and decisions about the timing or kind 
of intervention. However, a clinical examination of the head station and position is 
unreliable and subjective, particularly when the caput succedaneum makes it difficult 
to feel the sutures and fontanels [73]. The use of ultrasound has been proposed to aid 
in the management of labor [74].

Intrapartum ultrasound (ultrasound in labor) is a relatively new concept that 
has emerged in the last 10 years and is getting more popular in developed nations 
as a component of the assessment of labor progress [75]. It can be performed 
using a trans-abdominal approach mainly to determine fetal head and spine 
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positions, fetal heart rate, amniotic fluid, and presentation [76], or a transperineal 
approach, for the assessment of head station and position at low stations [77]. It 
could also be used to monitor labor progress and, possibly, predict how the labor 
will turn out [78].

Indication for ultrasound evaluation in labor includes:

• Slow progress or arrest of labor in the first stage.

• Slow progress or arrest of labor in the second stage.

• Ascertainment of fetal head position and station before or when performing 
instrumental vaginal delivery.

• Objective assessment of fetal head malpresentation and amniotic fluid volume.

4.6 The postpartum ultrasound scan

The postpartum period begins immediately after the delivery of the infant and 
placenta and lasts for approximately 6–8 weeks, as the reproductive tract anatomically 
and physiologically returns to the non-pregnant state [79]. Postpartum complications 
involving the uterus occur in approximately from 8 to 10% of cases. Immediate and 
late postpartum hemorrhage, puerperal sepsis, and septic pelvic thromboembolism 
are still potentially fatal conditions [80]. According to WHO data, severe bleeding 
after childbirth—postpartum hemorrhage (PPH)—is the leading cause of maternal 
mortality worldwide. Each year, about 14 million women experience PPH resulting in 
about 70,000 maternal deaths globally [81].

Ultrasound assessment of the postpartum uterus plays an important role in the 
evaluation of a large proportion of symptomatic puerperal women. It is a preferred 
imaging modality for excluding the retained placental tissue. Proper application 
of postpartum ultrasound may allow for more accurate identification of women 
requiring surgical intervention, resulting in reduced patient morbidity and clinical 
workload [82].

Common indications for postpartum ultrasound are as follows: Referral to ultra-
sound may be indicated for a variety of reasons, including suspected retained prod-
ucts of conception or pelvic sepsis, which frequently presents with excessive or erratic 
bleeding, and primary postpartum hemorrhage (PPH).

5. Ultrasonography assessment of breast

Breast ultrasound is a type of imaging exam that employs sound waves to produce 
pictures of the internal structures of the breast. It is an important imaging modality 
commonly utilized for the detection and characterization of lesions in the breast 
including breast cancer screening [83].

Breast ultrasound is a safe, rapid, widely available, low-cost imaging modality 
that does not require ionizing radiation and non-invasive procedure without any 
complications of the procedure itself [83, 84]. Ultrasound (US) is both an adjunct 
and a complement breast exam and used to help with the diagnosis of breast masses 
or other abnormalities found during a physical exam, or mammography, or magnetic 
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resonance imaging (MRI) [85–87]. However, in symptomatic women with a lump or 
localized pain in the breast, ultrasound is a good initial technique for examination.

The following are common indications for breast ultrasound [83, 88]:

• Evaluation and characterization of breast-related complaints and other palpable 
masses.

• Analyses of abnormalities seen on mammography or breast magnetic resonance 
imaging.

• A palpable lump discovered during a clinical breast examination.

• Breast implant rupture suspicion is used to distinguish between intracapsular 
and extracapsular ruptures.

• Percutaneous breast biopsy with needle guidance.

• Patients who underwent follow-up after neoadjuvant chemotherapy.

Ultrasound can also be utilized as an adjuvant breast cancer screening technique in 
women with dense breast tissue and a negative mammography. These breast US appli-
cations have broadened the spectrum of sonographic features currently examined, 
even permitting the identification of a non-invasive disease, a significant advance-
ment beyond the early basic cyst-versus-solid assessment.

6. Abdominal ultrasound

Most people, aside from women when they hear ultrasound, associate it with 
pregnancy and how it is used in monitoring the development of a baby in the womb. 
However, ultrasound can be used to diagnose and help in the treatment of many 
health issues related to women. Abdominal ultrasound imaging is performed to evalu-
ate kidneys, liver, gallbladder, bile ducts, pancreas, spleen, and abdominal aorta and 
other blood vessels of the abdomen [8].

Ultrasound is used to help diagnose a variety of conditions, such as abdominal 
pain or distention, assessment of liver condition, gall stones, enlarged abdominal 
organ, kidney problems, vascular problems like an abdominal aortic aneurysm, 
and provide guidance for biopsies [41, 44]. Abdominal ultrasound may also help to 
pinpoint the cause of an unexplained abdominal pain [89]. Doppler ultrasound also 
helps to see and evaluate: blockages to blood flow, narrowing of vessels, tumors and 
congenital vascular malformations, reduced or absent blood flow to various organs, 
and increased blood flow [9, 90].

7. Conclusion

Ultrasonography plays a significant role in women’s health, in the assessment of 
female reproductive organs and related malformation/lesions, in the determina-
tion of infertility, in the assessment of breast, and abdominal examinations. It also 
plays an important role during antenatal period in determining fetal biometry, 



The Role of Ultrasound in Women’s Health
DOI: http://dx.doi.org/10.5772/intechopen.111821

211

Author details

Marema Jebessa Kumsa* and Zegeye Wubeshet Haile
Addis Ababa University, Addis Ababa, Ethiopia

*Address all correspondence to: marema.jabessa@aau.edu.et

in assessing pregnancy and related problems, and in reducing maternal mortality. In 
general, the addition of ultrasound examination in the evaluation of women’s health 
plays a vital role.

Conflict of interest

The authors declare no conflict of interest.

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 



Women’s Health Problems – A Global Perspective

212

References

[1] Bricker L, Garcia J, Henderson J, 
Mugford M, Neilson J, Roberts T, et al. 
Ultrasound screening in pregnancy: 
A systematic review of the clinical 
effectiveness, cost-effectiveness and 
women’s views. Health Technology 
Assessment. 2000;4:1-193

[2] Whitworth M, Bricker L, Mullan C.  
Ultrasound for fetal assessment 
in early pregnancy. Cochrane 
Database of Systematic Reviews. 
2015;2015:CD007058

[3] Blue NR, Beddow ME, Savabi M,  
Katukuri VR, Mozurkewich EL, 
Chao CR. A comparison of methods 
for the diagnosis of fetal growth 
restriction between the Royal College of 
Obstetricians and Gynaecologists and the 
American College of Obstetricians and 
Gynecologists. Obstetrics & Gynecology. 
2018;131:835-841

[4] WHO antenatal care 
recommendations for a positive 
pregnancy experience. Maternal and fetal 
assessment update: imaging ultrasound 
before 24 weeks of pregnancy. Geneva: 
World Health Organization; 2022. 
Licence: CC BY-NC-SA 3.0 IGO

[5] Global Breast Cancer Initiative 
Implementation Framework: assessing, 
strengthening and scaling-up of services 
for the early detection and management 
of breast cancer. Geneva: World Health 
Organization; 2023. Licence: CC 
BY-NC-SA 3.0 IGO

[6] Smorgick N, Maymon R. Assessment 
of adnexal masses using ultrasound: A 
practical review. International Journal of 
Women's Health. 2014;6:857-863

[7] Al Chami A, Saridogan E. 
Endometrial polyps and subfertility. The 

Journal of Obstetrics and Gynecology of 
India. 2017;67:9-14

[8] Norton ME, Scoutt LM, Feldstein VA, 
Callen PW. Callen's Ultrasonography in 
Obstetrics and Gynecology. Philadelphia: 
Elsevier; 2017

[9] Hagen-Ansert SL. Textbook of 
Diagnostic Sonography-E-Book. 8th ed. 
Elsevier Health Sciences; 2018

[10] Kishan TV, Kumar GP, Reddy TV. 
Role of ultrasonography and magnetic 
resonance imaging in evaluation of 
female pelvic masses from reproductive 
organs with histopathological 
correlation. International Journal of 
Radiology and Imaging. 2021;4:30-37

[11] Shokouhi B. Role of transvaginal 
ultrasonography in diagnosing 
endometrial hyperplasia in pre- and 
post-menopause women. Nigerian 
Medical Journal. 2015;56:353

[12] Acién P, Acién M, Sánchez-Ferrer M. 
Complex malformations of the female 
genital tract. New types and revision of 
classification. Human Reproduction. 
2004;19:2377-2384

[13] Acién P. Embryological observations 
on the female genital tract. Human 
Reproduction. 1992;7:437-445

[14] Grimbizis GF, Campo R. Congenital 
malformations of the female genital tract: 
The need for a new classification system. 
Fertility and Sterility. 2010;94:401-407. 
DOI: 10.1016/j.fertnstert.2010.02.030

[15] Pfeifer SM, Attaran M, Goldstein J, 
Lindheim SR, Petrozza JC, Rackow BW, 
et al. ASRM müllerian anomalies 
classification 2021. Fertility and Sterility. 
2021;116:1238-1252



The Role of Ultrasound in Women’s Health
DOI: http://dx.doi.org/10.5772/intechopen.111821

213

[16] Acién M, Acién P. Classification 
of Müllerian anomalies: Is a consensus 
possible? Case Reports Women’s Heal. 
2022;34:e00413

[17] Acie MI, Acie P. The history of female 
genital tract malformation classifications 
and proposal of an updated system. 
2011;17:693-705

[18] Amaral PP, Ambrósio P, Condeço R. 
Congenital malformations of the female 
genital tract: A review of available 
classification systems. International 
Society for Gynecologic Endoscopy. 
2022;3:44-56

[19] Frank RT. The formation of an 
artificial vagina without operation. 
American Journal of Obstetrics & 
Gynecology. 1938;35:1053-1055

[20] Li Y, Phelps A, Zapala MA, 
Mackenzie JD, Mackenzie TC, Courtier J. 
Magnetic resonance imaging of Müllerian 
duct anomalies in children. Pediatric 
Radiology. 2016;46:796-805

[21] Duhan N, Kadian YS, Dahiya K, 
Yadav K, Rattan KN. Reproductive issues 
in müllerian anomalies. Journal of 
Gynecologic Surgery. 2012;28:127-133

[22] Chan YY, Jayaprakasan K, 
Tan A, Thornton JG, Coomarasamy A. 
Reproductive outcomes in women 
with congenital uterine anomalies: A 
systematic review. Ultrasound Obstet 
Gynecol. 2011;37:371-382

[23] Rackow BW, Arici A. Reproductive 
performance of women with müllerian 
anomalies. Current Opinion in Obstetrics 
& Gynecology. 2007;19:229-237

[24] Letterie GS. Management of congenital 
uterine abnormalities. Reproductive 
BioMedicine Online. 2011;23:40-52

[25] Wozniak A, Wozniak S.  
Ultrasonography of uterine 

leiomyomas. Przegla̜d Menopauzalny. 
2017;16:113-117

[26] Habiba M, Benagiano G, Brosens I. 
The pathophysiology of adenomyosis. 
Uterine Adenomyosis. 2015;4:45-70

[27] Bergeron C, Amant F,  
Ferenczy A. Pathology and 
physiopathology of adenomyosis. Best 
Practice & Research. Clinical Obstetrics 
& Gynaecology. 2006;20:511-521

[28] Ekin M, Cengiz H, Öztürk E, Kaya C, 
Yaşar L. Genitourinary symptoms in 
patients with adenomyosis. International 
Urogynecology Journal and Pelvic Floor 
Dysfunction. 2013;24:509-512

[29] Cunningham RK, Horrow MM, 
Smith RJ, Springer J. Adenomyosis on 
US Radiographics. Radio Graphics. 
2018;8:1576-1589

[30] Giannella L, Mfuta K, Setti T,  
Boselli F, Bergamini E, Cerami LB. 
Diagnostic accuracy of endometrial 
thickness for the detection of intra-
uterine pathologies and appropriateness 
of performed hysteroscopies among 
asymptomatic postmenopausal women. 
European Journal of Obstetrics, 
Gynecology, and Reproductive Biology. 
2014;177:29-33. DOI: 10.1016/j.
ejogrb.2014.03.025

[31] Van Den Bosch T, Verbakel JY, 
Valentin L, Wynants L, De Cock B, 
Pascual MA, et al. Typical ultrasound 
features of various endometrial 
pathologies described using international 
endometrial tumor analysis (IETA) 
terminology in women with abnormal 
uterine bleeding. Ultrasound in Obstetrics 
& Gynecology. 2021;57:164-172

[32] Yu D, Wong YM, Cheong Y, 
Xia E, Li TC. Asherman syndrome-one 
century later. Fertility and Sterility. 
2008;89:759-779



Women’s Health Problems – A Global Perspective

214

[33] Manchanda R, Rathore A, 
Carugno J, Della Corte L, Tesarik J, 
Török P, et al. Classification systems 
of Asherman’s syndrome. An old 
problem with new directions. 
Minimally Invasive Therapy and Allied 
Technologies. 2021;30:304-310. DOI: 
10.1080/13645706.2021.1893190

[34] Di Spiezio SA, Di Carlo C,  
Salerno MC, Sparice S, Bifulco G, 
Guida M, et al. Use of office hysteroscopy 
to empty a very large hematometra 
in a young virgin patient with mosaic 
Turner’s syndrome. Fertility and Sterility. 
2007;87:417.e1-417.e3

[35] Song Y, Yang J, Liu Z, Shen K. 
Preoperative evaluation of endometrial 
carcinoma by contrast-enhanced 
ultrasonography. BJOG: An International 
Journal of Obstetrics & Gynaecology. 
2009;116:294-299

[36] Passarello K, Kurian S, Villanueva V. 
Endometrial cancer: An overview of 
pathophysiology, management, and 
care. Seminars in Oncology Nursing. 
2019;35:157-165. DOI: 10.1016/j.
soncn.2019.02.002

[37] Fleischer AC, Kepple DM. Benign 
conditions of the uterus, cervix and 
endometrium. In: Nyberg DA, Hill LM, 
Böhm-Velez M, Mendelson EB, editors. 
Transvaginal Ultrasound. St. Louis: 
Mosby Inc; 1992. pp. 21-24

[38] Bray F, Ferlay J, Soerjomataram I, 
Siegel RL, Torre LA, Jemal A. Global 
cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality 
worldwide for 36 cancers in 185 
countries. CA: a Cancer Journal for 
Clinicians. 2018;68:394-424

[39] International Agency for Research 
on Cancer [Internet]. Available from: 
https://gco.iarc.fr/ [Accessed: February 
15, 2023]

[40] Romiti A, Moro F, Ricci L, Codeca C, 
Pozzati F, Viggiano M, et al. Using IOTA 
terminology to evaluate fetal ovarian 
cysts: Analysis of 51 cysts over 10 years. 
Ultrasound in Obstetrics & Gynecology. 
2022;61(3):408-414

[41] Bhargava SK, Kumar A, 
Agarwal V. Sonographic spectrum 
of hepatic tumors. Ultrasound 
International. 2002;8:127-133

[42] Eden JA, Warren P. A review of  
1019 consecutive cases of polycystic 
ovary syndrome demonstrated by 
ultrasound. Australasian Radiology. 
1999;43:41-46

[43] Buttram VC, Gomel V, Siegler A, 
DeCherney A, Gibbons W, March C. The 
American fertility society classifications 
of adnexal adhesions, distal tubal 
occlusion, tubal occlusion secondary 
to tubal ligation, tubal pregnancies, 
Mullerian anomalies and intrauterine 
adhesions. Fertility and Sterility. 
1988;49:944-955. DOI: 10.1016/
S0015-0282(16)59942-7

[44] Rumack CM, Levine D. Diagnostic 
ultrasound. 5th ed. Philadelphia: Elsevier 
Health Sciences; 2017

[45] DiSantis DJ, Scatarige JC, 
Kemp G, Given FT, Hsiu JG, Cramer MS. 
A prospective evaluation of transvaginal 
sonography for detection of ovarian 
disease. American Journal of 
Roentgenology. 1993;161:91-94

[46] Benacerraf BR, Abuhamad AZ, 
Bromley B, Goldstein SR, Groszmann Y, 
Shipp TD, et al. Consider ultrasound first 
for imaging the female pelvis. American 
Journal of Obstetrics & Gynecology. 
2015;212:450-455

[47] Felker EA. Uterus didelphys and 
pregnancy. Journal of Diagnostic Medical 
Sonography. 2004;20:131-133



The Role of Ultrasound in Women’s Health
DOI: http://dx.doi.org/10.5772/intechopen.111821

215

[48] Moro F, Leombroni M, Testa AC. 
Ultrasound imaging in endometriosis. 
Obstetrics and Gynecology Clinics of 
North America. 2019;46:643-659

[49] Stephenson SR. Diagnostic medical 
sonography: Obstetrics and gynecology. 
3rd ed. Philadelphia: Lippincott Williams 
& Wilkins; 2012

[50] Rashid SQ, Chou YH, Tiu CM. 
Ultrasonography of uterine Leiomyomas. 
Journal of Ultrasound in Medicine. 
2016;24:3-12. DOI: 10.1016/j.
jmu.2015.12.006

[51] Cheng Y-L, Lee C-Y, Huang 
Y-L, Buckner CA, Lafrenie RM, 
Dénommée JA, et al. The role of obstetric 
ultrasound in reducing maternal and 
perinatal mortality. In: Ultrasound 
Imaging–Medical Applications. Rijeka, 
Croatia: InTech; 2011. pp. 207-234

[52] Woodward PJ, Sohaey R,  
Mezzetti TP. From the archives of 
the AFIP. Endometriosis: Radiologic-
pathologic correlation. Radiographics. 
2001;21:193-216

[53] Zondervan KT, Becker CM, 
Missmer SA. Endometriosis. The 
New England Journal of Medicine. 
2020;382:1244-1256

[54] Agarwal SK, Chapron C, Giudice LC, 
Laufer MR, Leyland N, Missmer SA, et 
al. Clinical diagnosis of endometriosis: 
A call to action. American Journal 
of Obstetrics and Gynecology. 
2019;220:354.e1-354.e12. DOI: 10.1016/j.
ajog.2018.12.039

[55] Endometriosis [Internet]. Available 
from: https://www.who.int/news-
room/fact-sheets/detail/endometriosis 
[Accessed: February 19, 2023]

[56] Nisenblat V, Bossuyt PMM, 
Farquhar C, Johnson N, Hull ML. 

Imaging modalities for the non-invasive 
diagnosis of endometriosis. Cochrane 
Database of Systematic Reviews. 
2016;2016:CD009591

[57] Roberts N, Thilaganathan B. The role 
of ultrasound in obstetrics. Obstetrics, 
Gynaecology and Reproductive 
Medicine. 2007;17:79-85

[58] Abduljabbar HS, Jabal NA 
Bin, Hussain FA, Alqabbaa RM, 
Marwani FA, Alghamdi SA, et al. 
Knowledge, Attitudes and Practice 
about Obstetric Ultrasonography 
among Women Attending a University 
Hospital: A Cross-Sectional Study. Open 
Journal of Obstetrics and Gynecology. 
2020;10:1763-1775

[59] Bashour H, Hafez R,  
Abdulsalam A. Syrian women’s 
perceptions and experiences of 
ultrasound screening in pregnancy: 
Implications for antenatal policy. 
Reproductive Health Matters. 
2005;13:147-154

[60] Wanyonyi SZ, Mariara CM, 
Vinayak S, Stones W. Opportunities and 
challenges in realizing universal access 
to obstetric ultrasound in sub-Saharan 
Africa. Ultrasound International Open. 
2017;3:E52-E59

[61] WHO recommendations on antenatal 
care for a positive pregnancy experience. 
Geneva: World Health Organization; 
2016

[62] Yetwale A, Kabeto T, Biyazin T, 
Fenta B. Prenatal ultrasound utilization 
and its associated factors among 
pregnant women in Jimma town public 
health institutions, Ethiopia. Health 
Services Research and Managerial 
Epidemiology. 2022;9:1-8

[63] Lee WA, Nelson G, Grogan SP. 
Sonography 1st Trimester Assessment, 



Women’s Health Problems – A Global Perspective

216

Protocols, and Interpretation. Treasure 
Island (FL): StatPearls Publishing; 2022

[64] Mei JY, Afshar Y, Platt LD. First-
trimester ultrasound. Clinical Obstetrics 
and Gynecology. 2019;46:829-852

[65] Eik-Nes SH, Salvesen KÅ, Økland O, 
Vatten LJ. Routine ultrasound fetal 
examination in pregnancy: The 
“ålesund” randomized controlled trial. 
Ultrasound in Obstetrics & Gynecology. 
2000;15:473-478

[66] Murugan VA, Murphy BO, Dupuis C, 
Goldstein A, Kim YH. Role of ultrasound 
in the evaluation of first-trimester 
pregnancies in the acute setting. 
Ultrasonography. Korean Society of 
Ultrasound in Medicine. 2020;39:178

[67] Butt K, Lim K. SOGC clinical 
practice guideline No. 303: 
Determination of gestational age by 
ultrasound. Journal of Obstetrics and 
Gynaecology Canada. 2014;36:171-181

[68] Jabaz D, Abed M. Sonography 2nd 
Trimester Assessment, Protocols, and 
Interpretation. Treasure Island (FL): 
StatPearls Publishing; 2021

[69] Cargill Y, Morin L, Bly S, Butt K, 
Denis N, Gagnon R, et al. Content of 
a complete routine second trimester 
obstetrical ultrasound examination 
and report. Journal of Obstetrics and 
Gynaecology Canada. 2009;31:272-275

[70] Tunçalp P-RJP, Lawrie T, Bucagu M, 
Oladapo OT, Portela A, et al. WHO 
recommendations on antenatal care for 
a positive pregnancy experience—Going 
beyond survival. BJOG An International 
Journal of Obstetrics and Gynaecology. 
2017;124:860-862

[71] AIUM. Practice parameter for 
the performance of detailed second-
and third-trimester diagnostic 

obstetric ultrasound examinations. 
Journal of Ultrasound in Medicine. 
2019;38:3093-3100

[72] Kenny LC. Hypertensive disorders 
of pregnancy. Obstetrcs by Ten Teachers. 
20th ed. New York: CRC Press; 2017. 
pp. 133-146

[73] Akmal S, Tsoi E, Nicolaides KH. 
Intrapartum sonography to determine 
fetal occipital position: Interobserver 
agreement. Ultrasound in Obstetrics & 
Gynecology. 2004;24:421-424

[74] Ghi T, Eggebø T, Lees C, Kalache K, 
Rozenberg P, Youssef A, et al. ISUOG 
practice guidelines: Intrapartum 
ultrasound. Ultrasound in Obstetrics & 
Gynecology. 2018;52:128-139

[75] Lau W-L, Yt V, Mbbs C, Hui Mbbs W, 
Lam W-. Role of intrapartum ultrasound 
in modern obstetrics. Hong Kong 
Journal of Gynaecology, Obstetrics and 
Midwifery. 2017;17:134-140

[76] Blasi I, D’Amico R, Fenu V, Volpe A, 
Fuchs I, Henrich W, et al. Sonographic 
assessment of fetal spine and head 
position during the first and second 
stages of labor for the diagnosis of 
persistent occiput posterior position: A 
pilot study. Ultrasound in Obstetrics & 
Gynecology. 2010;35:210-215

[77] Youssef A, Maroni E, Ragusa A, 
De Musso F, Salsi G, Iammarino MT, 
et al. Fetal head-symphysis distance: 
A simple and reliable ultrasound 
index of fetal head station in labor. 
Ultrasound in Obstetrics & Gynecology. 
2013;41:419-424

[78] Tutschek B, Torkildsen EA, 
Eggebø TM. Comparison between 
ultrasound parameters and clinical 
examination to assess fetal head station 
in labor. Ultrasound in Obstetrics & 
Gynecology. 2013;41:425-429



The Role of Ultrasound in Women’s Health
DOI: http://dx.doi.org/10.5772/intechopen.111821

217

[79] Vardar Z, Dupuis CS, Goldstein AJ, 
Siddiqui E, Vardar BU, Kim YH. Pelvic 
ultrasonography of the postpartum 
uterus in patients presenting to the 
emergency room with vaginal bleeding 
and pelvic pain. Ultrasonography. 
2022;41(4):782-795

[80] Hansmann M, Bernhard-Joachim 
Hackelöer AS. Postpartum ultrasound. 
ultrasound diagnosis in obstetrics and 
gynecology. Berlin: Springer; 1986. 
pp. 347-348

[81] WHO Postpartum Haemorrhage 
Summit [Internet]. Available from: 
https://www.who.int/news-room/events/
detail/2023/03/07/default-calendar/
who-postpartum-haemorrhage-summit 
[Accessed: February 19, 2023]

[82] Üçyiğit A, Johns J. The Postpartum 
Ultrasound Scan. Ultrasound. Vol. 24. 
London, England: SAGE Publications 
Sage UK; 2016. pp. 163-169

[83] Sung JS. High-quality breast 
ultrasonography imaging -image quality. 
Radiologic Clinics of North America. 
2014;52:519-526

[84] Malherbe K, Tafti D. Breast 
Ultrasound. Treasure Island (FL): 
StatPearls Publishing; 2022

[85] Esmaeili M, Ayyoubzadeh SM, 
Ahmadinejad N, Ghazisaeedi M, 
Nahvijou A, Maghooli K. A decision 
support system for mammography reports 
interpretation. Health Information 
Science and Systems. 2020;8:1-8

[86] Hooley RJ, Scoutt LM, Philpotts LE. 
Breast ultrasonography: State of the art. 
Radiology. Sep 2013;268(3):642-659

[87] Berg WA. Reducing unnecessary 
biopsy and follow-up of benign 
cystic breast lesions. Radiology. 
2020;295:52-53

[88] Lee JM, Arao RF, Sprague BL,  
Kerlikowske K, Lehman CD, Smith RA,  
et al. Performance of Screening 
Ultrasonography as an Adjunct to 
Screening Mammography in Women 
Across the Spectrum of Breast Cancer 
Risk. JAMA Internal Medicine. 
2019;179:658-667

[89] Ross A, Leleiko NS. Acute abdominal 
pain differential diagnosis mapped to 
location of abdominal pain. Paediatrics 
Reviews. 2010;31:135-144

[90] Moradia M. Revealing the hidden 
facts in ultrasound. Journal of Advanced 
Medical and Dental Sciences Research. 
2015;3:86-89





219

Chapter 11

Perspectives on the Pathogenesis 
and Complications of PE
Sathiya Ramasamy, Sumathi Saravanan  
and Jayanthi Rajendran

Abstract

Preeclampsia is a multisystem disorder characterized by hypertension and 
proteinuria after 20 weeks of gestation. Globally, it is the leading cause of fetal and 
maternal morbidity and mortality. Nearly 8–10% of women develop hypertension 
during pregnancy worldwide. Although the actual pathogenesis of PE has not been 
fully understood, the only cure for the disease is delivery. So, the growing evidence 
suggests that improper spiral artery remodeling creates placental hypoxia and leads 
to altered immune response followed by endothelial dysfunction, the release of 
angiogenic and antiangiogenic factors, and various other vasoactive factors into the 
maternal circulation. Reliable biochemical markers are needed for the diagnosis of 
PE at the earliest. MMPs are differentially expressed as a result of the trophoblast 
invasion’s distinct temporal features. Early in the gestational period, MMPs create the 
conditions for the ensuing incursion to the placental bed. Endothelial dysfunction 
is the cause of the clinical sign of the mother such as impairment of the hepatic 
endothelium causing the HELLP syndrome to develop, impairment of the cerebral 
endothelium causing refractory neurological problems, or even eclampsia. Also, this 
chapter reveals the various maternal consequences like HELLP syndrome, Seizure, 
future cardiovascular events, and end-organ dysfunction; fetal complications include 
premature delivery, respiratory distress, IUGR, etc.

Keywords: preeclampsia, pathogenesis, risk factors, endothelial dysfunction, 
complications

1. Introduction

Preeclampsia (PE), a multisystem illness, includes hypertension, proteinuria, 
abnormal maternal biochemical findings either with intrauterine growth restriction, 
and decreased amniotic fluid volume [1]. PE starts after 20 weeks of pregnancy 
with vascular dysfunction. Delivering both the fetus and placenta has been the only 
method of treatment so far, however, this causes more premature births and stunted 
child growth [2].

Compared to developed countries, women in developing nations had 14 times 
higher risk of dying from maternal complications. Around 289,000 women globally 
perished in 2013 as a result of pregnancy problems, and 99% of them were residents 
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of underdeveloped nations. PE alone claims the lives of roughly 12% of mothers 
worldwide [3]. According to World Health Organization (WHO) estimates, PE occurs 
seven times more frequently in underdeveloped nations than in wealthy nations. PE is 
more common in developing nations than in developed ones, with rates ranging from 
1.8 to 16.7% [3].

Even though the cause of PE is yet unknown, it is believed that factors such as 
poor decidualization, inadequate cytotrophoblast invasion, endothelial dysfunction, 
and unsuitable immunological responses to the allogenic fetus may play a role in 
the illness [4]. If left untreated, PE involves conditions like stroke, kidney damage, 
hypoxemia, liver failure, and eclampsia [5]. These processes are linked by an excess 
release of various biochemical factors, into the maternal circulation, and a common 
downstream impairment of spiral artery remodeling [4]. This chapter will describe 
the molecular pathways involved in the pathophysiology and complications of PE.

2. Pathogenesis of PE

The pathogenesis of PE is caused by a variety of causes, including the shallow 
invasion of cytotrophoblasts, restricted spiral artery remodeling, involvement of 
immunologic factors, genetical, involvement of microRNAs, etc.

2.1 PE’s placental roots

2.1.1 Differentiation of trophoblasts

About 6 days after conception (a.c.)., at the stage of the blastocyst, the trophoblast 
is the first cell lineage to differentiate Two distinct trophoblast pathways, the villous 
and the extravillous pathway, are formed as a result of further differentiation 
processes. The early syncytiotrophoblast is created at the moment of implantation 
and grows in size as a result of a mechanism that continuously supplies it with 
mononucleated cytotrophoblast cells [6]. Villous trophoblast cells begin to form at 
around day 12 post-conception when the cytotrophoblast cells begin to break through 
the syncytiotrophoblastic mass and move in the direction of the first branches that 
extend into the intervillous space. The cytotrophoblast cells have reached the mother’s 
side of the syncytiotrophoblast mass only at day 15 a.c. Mononucleated trophoblast 
cells make their initial contact with the maternal decidual stroma at this stage. 
Therefore, the subtype of extravillous trophoblast cells is only developed in week 5 
post menstruation [7].

The trophoblast lineage develops in week 1 post-conception, whereas the 
differentiation of the two paths (villous and extravillous) takes place in week 3 
post-conception. Regarding the placental origins of prenatal diseases like PE and 
Intrauterine growth restriction (IUGR), this time variation may be significant [2, 7].

The very early changes in the serum marker concentrations show that PE 
appears to start developing at the beginning of placentation, possibly even around 
implantation [8].

1. The trophoblast cell lineage may suffer a serious deficit if the very first differ-
entiation of the lineage is compromised during development from morula to 
blastocyst. This could lead to IUGR and PE or even more serious consequences 
including spontaneous abortions.
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2. The same dramatic effect as stated above may occur if the insult occurs a little 
while later when the blastocyst trophoblast divides into the first cytotrophoblast 
and syncytiotrophoblast

3. If only the development of the extravillous trophoblast pathway is subsequently 
impacted, this may lead to pure IUGR, which has all the hallmark features such 
as unsuccessful invasion and aberrant uterine artery Doppler.

4. PE, which has its classic symptoms such as the production of syncytiotropho-
blast membrane fragments and a maternal inflammatory response, may occur if 
only the villous route is impacted.

PE has been well recognized as a result of the realization that early-onset and 
late-onset PE have different pathophysiologies. Early pregnancy maternal spiral 
artery transformation was reduced in early-onset, commonly known as placental PE 
[9]. This is linked to the gross and molecular diseases of the placental tissues as well 
as placental malperfusion. Increased soluble fms-like Tyrosine kinase-1 (sFLT-1) 
production and decreased Placental growth factor (PlGF) are caused by the placenta 
being under oxidative stress, which reflects the biomarker patterns. There is little 
indication of decreased arterial conversion in late-onset PE, also known as maternal 
PE, and placental perfusion is maintained or even improved. As a result, there is only 
a minor degree of placental stress, and the placenta secretes sFLT-1 and PlGF at levels 
that are close to the normal range [10].

The pathogenesis of early-onset PE begins with aberrant blood vessel 
development in the mother’s spiral arteries. Major adaptive changes, such as 
spiral artery remodeling in the uterus of the pregnant woman, occur throughout a 
typical pregnancy to lower maternal blood vessel resistance and subsequently raise 
uteroplacental perfusion [11]. The placenta receives high-capacitance, low- pressure 
blood flow as a result of these changes in the spiral arteries, which are crucial for 
embryonic nourishment [12]. Through trophoblast invasion and the removal of the 
smooth muscle in the blood vessel wall, spiral artery remodeling is accomplished.

2.2 Immune maladaptation

The PE clinical syndrome, a systemic inflammatory response, and malfunction 
of maternal peripheral endothelium cells are all caused by placental stress. Reduced 
blood flow to maternal organs is accompanied by physiological findings such as 
vasospasm, activation of the coagulation cascade, and decreased plasma volume 
before the onset of clinical illness [10]. Although there may be hyperplasia of the 
underlying cytotrophoblast cells, some of them also go through apoptosis or cellular 
aging. These lesions are connected to the release of trophoblastic debris, which is not 
surprising [10].

The development of hypertension is facilitated by the excessive release of placental 
factors such as syncytialtrophoblastic knots/debris, sFlt-1, and the soluble recep-
tor for a vascular endothelial growth factor (VEGF) into the maternal circulation 
as a result of placental ischemia. These factors together increase oxidative stress. 
These angiogenic factors are also important inflammatory mediators that support 
PE-related maternal inflammation (Figure 1). Villous cytotrophoblasts secrete 
inflammatory cytokines such as interleukins (ILs)-1, -2, -4, -6, -8, -10, -12, and -18, 
transforming growth factor (TGF)-1, IFN- inducible protein 10/IP-10, tumor necrosis 
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factor (TNF)-, interferon (IFN)-, monocyte chemotactic protein (MCP)-1, intercel-
lular adhesion molecule [8, 13], which contribute in the development of PE.

2.3 Endothelial dysfunction

Endothelial dysfunction is the cause of the clinical sign of mother such as 
impairment of the hepatic endothelium causing HELLP (Hemolysis, Elevated Liver 
enzymes, and Low Platelet count) syndrome to develop, impairment of the cerebral 
endothelium causing refractory neurological problems, or even eclampsia [14]. 
Vascular endothelial growth factor depletion in podocytes increases the ability of 
endotheliosis to obstruct the basement membrane’s slit diaphragms, contributing to 
decreased glomerular filtration and proteinuria. The promotion of microangiopathic 
hemolytic anemia by endothelial dysfunction leads to edema, especially in the lower 
limbs or lungs, while vascular hyperpermeability brought on by low blood albumin 
induces edema [9].

2.4 Role of matrix metalloproteinases

Matrix metalloproteinases (MMPs) comprise a group of zinc in the catalytic field 
of enzyme and calcium-dependent endoproteases, it is well-known to degrade several 
components of the extracellular matrix (ECM) at physiological pH. It is categorized 
into collagenases, gelatinases, stromelysins, matrilysins, membrane-type MMPs, and 
others according to their structure, unique substrate, and subcellular localization 
[15]. MMPs have numerous tissue distribution, secreted specifically with the aid of 
pro-inflammatory, uteroplacental tissue including lymphocytes, fibroblasts, vascular 
smooth muscle, endothelial cells, cytotrophoblasts, neutrophils, and osteoblasts [14]. 
It is actively involved in extracellular matrix remodeling in physiological and also in 
some pathological conditions like vascular disorders, cancer, rheumatoid arthritis, 
neurological, cancer, reproductive changes as well as in chronic inflammation [11, 16].

MMPs are differentially expressed as a result of the trophoblast invasion’s distinct 
temporal features. Early in the gestational period, MMPs create the conditions for 
the ensuing incursion to the placental bed. MMP-2 has a major function during 

Figure 1. 
The diagram depicts the distinct pathways leading to PE. Placental tension causes a release of various placental 
factors and inflammatory cytokines.
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implantation and MMP-9 during the invasion. In PE, the trophoblast will generate 
less MMP-9 and MMP-9 inhibition or gene silencing, which will impair trophoblast 
invasion in vitro. As a result, dysregulated secretion of these enzymes may interfere 
with physiological trophoblast invasion [15]. Studies demonstrate that during the first 
trimester of pregnancy, a low concentration of placental MMPs may have an impact 
on the remodeling of the spiral arteries, leading to a poorly perfused fetoplacental 
unit. The vasoconstriction, altered vascular reactivity, and endothelial damage caused 
by various MMPs may be the cause of the vascular dysfunction seen at the late stage 
of PE [11, 14, 15]. Due to these factors, MMPs have emerged as potent indicators for 
identifying pregnant women at risk for PE and as viable biological targets for the 
treatment of this disease.

2.5 Angiogenic and antiangiogenic markers

PE can be described as a two-stage process, with the preclinical phase beginning 
early in pregnancy (first trimester) and being defined by aberrant placentation, 
and the symptomatic phase following (occurring after 20 weeks gestation) and 
being characterized by the maternal syndrome of hypertension and multiorgan 
dysfunction [17]. In a healthy pregnancy, the placental bed and uterine circulation 
dramatically vascularize to allow for the circulation of blood between the mother 
and the fetus. Uterine vasculature includes vasculogenesis, angiogenesis, and 
maternal spiral artery remodeling [9]. The molecules that control angiogenesis and 
vessel remodeling must be carefully balanced for these processes to occur. Ischemia 
and damage to the placenta are caused by deficiencies in appropriate vasculariza-
tion and vascular remodeling [2]. When a placenta is aberrant, more antiangiogenic 
substances, such as sFLT1 and soluble endoglin (sENG), are created and released 
into the maternal system [4].

3. Indicators of PE risk

National Institute for Health and Care Excellence (NICE) recommendations 2019 
[18] classify a woman at high risk of PE if there is a history of hypertensive disease 
during a previous pregnancy or a maternal disease including chronic kidney disease, 
autoimmune diseases, diabetes, or chronic hypertension (Table 1). Women are 
at moderate risk if they are nulliparous, ≥40 years of age, have a body mass index 
(BMI) ≥ 35 kg/m [2], have a family history of PE, a multifoetal pregnancy, or have 
a pregnancy interval of more than 10 years [3]. These risk factors are echoed in the 
largest meta-analysis of clinical risk factors to date conducted by Bartsch et al. [8], 
who analyzed over 25 million pregnancies from 92 studies. The presence of one high-
risk factor, or two or more moderate risk factors, is used to help guide aspirin prophy-
laxis, which is effective in reducing the risk of PE if administered before 16 weeks of 
pregnancy [9, 10]. There are additional clinical factors that significantly increase PE 
risk, including raised mean arterial blood pressure before 15 weeks gestation [11], 
polycystic ovarian syndrome [12–14], sleep-disordered breathing [15], and various 
infections such as periodontal disease, urinary tract infections [16], and Helicobacter 
pylori [17, 18]. In terms of obstetric history, vaginal bleeding for at least 5 days dur-
ing pregnancy increases PE risk [11], as does the use of oocyte donation, which has a 
higher risk of PE in comparison to In Vitro Fertilization (IVF) without oocyte dona-
tion or natural conception [19–21].
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4. Screening and early diagnosis of PE

PE frequently has no symptoms, making it challenging to predict the syndrome. A 
terminal crisis, such as eclampsia or HELLP syndrome, which necessitates an imme-
diate termination of pregnancy, is frequently heralded by symptoms like epigastric 
discomfort or excruciating headache [10]. Circulating biomarkers or a Doppler 
ultrasonography analysis of the uteroplacental circulation can both identify PE that 
is either impending or already present [2]. This may be helpful for the early-onset 
form of the condition but not the late-onset form. To allow for therapies like aspirin 
prophylaxis, which must be started early to be effective, it is crucial to screen for PE 
in the first trimester of pregnancy [20]. In the Fetal Medicine Foundation (FMF) 
approach, the additional evaluation of biochemical and biophysical parameters, 
including monitoring the mean arterial blood pressure, the uterine artery Doppler 
analysis, as well as assessing biomarkers like the placental protein A (PAPP-A) and 
PlGF, can identify up to 75% of women who are destined to develop PE, requiring 
delivery 37 weeks of gestation [20].

A known risk factor for PE is being overweight or obese. According to much 
research, PE potentiates the normal disruption of the connection between adiposity 
and serum leptin concentrations, which is then furthered by rising BMI [21–23]. In 
response to hypoxic conditions, the levels of leptin rise in the vascular compartment 
and are used as an indicator of placental ischemia. The under-perfused placenta may 
receive more nutrients as a result of this feedback mechanism [23].

5. Complications of PE

Hypertension during pregnancy increases the risk of PE with unfavorable 
maternal, fetal, and neonatal consequences [24]. Moreover, the risk of PE needs to 
be separated from the patient’s inherent risk, which could only be shown when PE 
is under stress. To enhance the health of women around the world, this information 

High-risk factors Moderate risk Other clinical factors

Previous history of PE >40 years of age Increased mean arterial

Chronic kidney disease BMI ≥35 kg/m pressure before 15wks of

Autoimmune diseases Family history of PE gestation

Diabetes Multifoetal pregnancy Polycystic ovarian

Chronic hypertension Lengthy syndrome (PCOD)

Pre-gestational diabetes interconceptional period Sleep-disordered

(> 5 years) breathing

Assisted Reproduction Infections (H. Pylori,

Urinary tract infections

(UTI)

Vaginal bleeding

Table 1. 
Risk factors of PE [10, 18, 19].
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will help create new treatments, interventions, and screening suggestions [12]. 
There are several placenta-related consequences of the diseases, including placental 
insufficiency, placental abruption, intrauterine growth restriction, premature 
birth, and intrauterine fetal death (Table 2). Thrombocytopenia disseminated 
intravascular coagulation, acute pulmonary edema, cerebrovascular diseases, and 
chronic hypertension were additional systemic complications of the disorders 
whose risk increases by three to twenty-five times compared to women without 
hypertension (Table 2) [28]. Short-term maternal problems of PE include HELLP 
syndrome, eclampsia, retinal detachment, and cerebrovascular hemorrhage. 
However, as was already said, PE is now known for its long-term effects, which can 
appear up to 15 years after childbirth [12].

Worldwide, PE and eclampsia are responsible for 10–15% of maternal mortality. 
Eclampsia is the primary cause of death in underdeveloped nations, but PE-related 
complications are more common in industrialized nations. In as many as 3% of severe 
PE instances, pulmonary edema, a rare but dangerous issue, leads to problems [25]. 
Eclampsia case fatality ratios range from 0 to 1.8% in high-income countries to 17.7% 
in middle-income nations like India, which reflects the disparity in maternal health-
care quality. In Sweden, there were no maternal deaths attributable to eclampsia in a 
year, whereas an Indian hospital reported 11 eclampsia-related fatalities [28].

A prospective cohort study in 2022 found a higher level of unfavorable maternal 
outcomes was seen in the PE group in the Sidama region compared to the normo-
tensive group [29]. PE patients experienced greater rates of maternal death, ICU 
admission, postpartum hemorrhage, antepartum hemorrhage, and blood transfusion 
than normotensive patients, also an Indian study reported placental abruption and 
coagulopathy were the most frequent consequences [25]. The commonest perinatal 
outcome is preterm birth followed by IUGR, stillbirth, and newborn ended up with 
early neonatal death [24–26, 30].

Maternal outcome Fetal outcome

Hypertension IUGR

Diabetes mellitus Respiratory distress

Antepartum and postpartum Preterm delivery

hemorrhage Stillbirth

Pulmonary edema Necrotizing enterocolitis

Placental abruption

Coagulopathy

Future cardiovascular risk

Renal disorder

Hepatic failure

CNS damage

Seizure

Death

Table 2. 
Maternal and fetal outcome due to adverse effects of PE [9, 25–27].
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6. Conclusions

A complex clinical condition called PE harms nearly all of a pregnant woman’s 
essential organs. The early and late-onset variants are currently the most likely ends 
of the spectrum. The early onset form is mostly caused by faulty placentation in the 
first few weeks of pregnancy, which shares an underlying pathophysiology with other 
placental abnormalities, including reduced fetal growth. In contrast, late-onset PE 
causes increased oxidative stress followed by maternal malperfusion and demand in 
fetal-placental function. The last 10 years have seen significant progress in the study 
of preeclampsia as evidenced by the discovery of a wide array of novel biomarkers 
that allow early diagnosis of the disease and prediction of the outcome after a half-
century of struggling to understand the molecular basis of the disease.
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Chapter 12

Ovarian Factors of Cardiovascular 
Disease: The Way to Go?
Igor V. Lakhno

Abstract

The function of the female reproductive system is critically dependent on the 
general health of a woman. However, the activity of ovaries has its projection on 
metabolic processes, vascular tone, and endothelial function. Hyperandrogenicity 
in polycystic ovarian disease is a trigger for adiposity, diabetes type II, and athero-
genic vasculopathy. The increased level of testosterone persists to stay even after 
menopause. The data on hormonal changes during menopause is discussed. Hormone 
replacement therapy did not demonstrate an evident beneficial effect on the cardio-
vascular system. The possible therapeutic strategy for improved cardiovascular health 
during the transitional year of life is presented. The use of diet, L-arginine, and 
xylitol could be a reasonable option in the management of perimenopausal women.

Keywords: menopause, estrogens, testosterone, cardiovascular disease, lifestyle 
modification, hormone replacement therapy, L-arginine, xylitol

1. Introduction

Cardiovascular disease (CVD) takes a special place among all challenges and issues 
of humankind. This fact is due to a wide range of risk factors for increased blood pres-
sure (BP), numerous pathogenic mechanisms in the scenario of arterial hypertension, as 
well as age and gender features of this pathology. The autonomic and endocrine regula-
tion of BP has certain differences in female and male persons. Since the functioning of 
the female reproductive system has an obvious hierarchical organization, it is necessary 
to consider the main mechanisms of regulation that ensure the participation of the 
ovaries in the processes of homeostasis. The hypothesis of “fetal programming” explains 
the role of the antenatal period in the development of diseases during adulthood [1]. 
However, the manifestation of systemic atherogenic vasculopathy before menopause is 
minor. Therefore, hypoestrogenicity could be a trigger for CVD in women.

The continual search for the regulation of the female reproductive system contrib-
uted to the discovery of a number of fundamental methods of diagnosis. Stockard and 
Papanicolaou described changes in the vaginal mucous layer depending on the phase of 
the menstrual cycle, which was known as a hormonal colpocytology in 1917 [2]. Rock 
and Bartlett proposed the use of endometrial biopsy for the detection of the phase of the 
ovarian cycle in 1937 [3]. Netter used this method and demonstrated the relationship 
between the endometrium changes and the phase of the ovarian cycle [4]. Allen and 
Doisy found the effect of follicular fluid extract on the morphological changes of the 
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vaginal mucosal layer in female mice in 1923 [5]. Corner and Allen isolated progesterone 
in the same year. They definitely indicated the site of production of estrogens (Graafian 
follicles) and progesterone (corpus luteum) in 1929 [6]. A new milestone in the study 
of the functional properties of the ovaries was the research performed by the Swedish 
scientist Bent Falck in 1959. Bent Falck delivered a report “The use of micrografts to 
determine the site of estrogen production in the ovaries of rats” at the medical faculty 
of the University of Lund. He evidently supported that estrogen and androgen secre-
tion occurs only in transplants containing cells of the theca interna and interstitial cells 
together with granulosa or corpus luteum cells (the so-called “two-cell theory”) [3].

The research of the gynecologists from Chicago Irving Stein and Michael Leventhal 
“Amenorrhea associated with bilateral polycystic ovaries” was of great theoretical and 
practical value. According to the primary source, polycystic ovary syndrome (PCOS) 
is “menstrual irregularity, including amenorrhea, infertility, hirsutism, somewhat 
delayed development of the mammary glands, and obesity.” The authors found that 
ovarian resection improved the condition of patients and led to the restoration of a 
normal menstrual cycle [7]. PCOS is extremely widespread in the modern female 
population and leads to significant short- and long-term consequences, such as hyper-
androgenism, insulin resistance, impaired carbohydrate metabolism, obesity, chronic 
inflammation, endothelial malfunction, dyslipidemia, and arterial hypertension. These 
pathological processes are involved in the pathogenic pathways of diabetes mellitus 
(DM) type 2, coronary heart disease, and brain stroke [8]. The lack of ovulation and 
ovarian hyperandrogenicity are typical for patients with PCOS. The presentation of 
metabolic disorders in this population allows us to think about the relationship between 
hyperadrenogenicity and disturbed carbohydrate metabolism in women with PCOS [9].

The impaired follicle maturation is one of the mechanisms of hyperandrogenicity 
in women with PCOS. The follicles do not reach the preovulatory level. This is due to 
the low concentration of FSH, which does not elevate enough to the necessary thresh-
old level for the aromatase activation and the synthesis of estrogens. The activity of 
the androgen fraction dominates. The anti-Müllerian hormone (AMH) reduces the 
sensitivity of granulosa cells to FSH. AMH is a glycoprotein and belongs to transform-
ing growth factor-β. The concentration of AMH in women with PCOS is three times 
higher than in healthy persons [10]. Obesity, insulin resistance, and hyperandrogenic-
ity have been shown to play a significant role in elevated AMH in some studies [11, 12].

The history of PCOS lasts for about 40 thousand years according to the theory of 
Aziz [13]. The unbeneficial living conditions of people during the Paleolithic period 
led to the suppression of fertility and the accumulation of fat. The wave of migration 
of primitive people from Africa to Europe showed the need to survive in conditions 
of cold winters and food shortages. The storage of additional energy supply was 
achieved by an increase in the insulin level and excessive development of adipose tis-
sue. Declining fertility also increased the chances of survival for women at that time. 
Therefore, PCOS contributed to the preservation of humanity and is an endocrinopa-
thy of the surviving descendants of insulin-resistant ancestors.

2. The role of ovaries in general health

2.1 Recent advances in PCOS

The etiology of PCOS is still unknown. The occurrence of this pathology could 
be associated with hereditary reasons. However, the specific genes related to PCOS 
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are not found. Barker’s theory of fetal programming captures the effect of excessive 
androgen levels on the fetus that contribute to metabolic disorders in adult life. This is 
due to reprogramming at the genetic level and subsequently causes the manifestation 
of oligo-anovulation, polycystic morphology of the ovaries, and insulin resistance 
[14]. The risk of metabolic syndrome X, DM type 2, and CVD was twice as high in 
women with PCOS relative to the general population [15]. The negative effect of 
testosterone on the fetus was found in an experimental animal model. The increased 
incidence of metabolic disorders similar to PCOS was found [16]. However, the 
human embryo is protected from excess maternal androgen levels by a combination of 
high concentrations of androgen-binding proteins and significant aromatase activ-
ity in the placenta. Placental aromatases take part in the transformation of maternal 
androgens into estrogens (mainly estriol). Nowadays, it has already been proven that 
maternal hyperandrogenicity can cause hyperproduction of fetal sebaceous glands, 
which persists during the neonatal period. Thus, fetal programming associated with 
high androgen concentration may be a significant etiological factor of PCOS.

The main branches in the pathogenesis of PCOS are insulin resistance and chronic 
inflammation. Women with PCOS have an increased risk of metabolic syndrome X 
and CVD. The odds ratio (OR) of CVD in women with PCOS is 1.3–2.0 in several 
meta-analyses [17]. Premenopausal age is an additional factor that increases the risk of 
systemic vasculopathy. Obesity is known to be associated with insulin resistance and 
inflammation. Thin women with PCOS do not have an increased risk of DM type 2, but 
the risk of CVD is currently being investigated [18]. All women with PCOS are recom-
mended to be screened for the markers of metabolic syndrome. However, the study of 
lipid profiles in young patients is not often informative and has no influence on treat-
ment strategy. The most important prognostic markers for the development of CVD 
are elevated blood pressure, hyperglycemia, and dyslipidemia. The risk of CVD can be 
reduced under the influence of drug therapy. At the same time, the fasting insulin level 
remained stable under the influence of combined oral contraceptives (COC). However, 
the use of COCs causes an increase in thrombin concentration and the risk of thrombo-
embolic complications. Thus, COC use increases the chances of CVD [19].

A recent study found that the relative risk (RR) of arterial hypertension and 
dyslipidemia in women with PCOS was 1.7. CVD in obese women in this study was 2.4 
[20]. It was also found that more than 30% of patients with PCOS had blood pres-
sure ≥ 130/85 mmHg. Women with PCOS also had signs of hypertension, dyslipidemia, 
hyperglycemia, and hyperinsulinemia in the Chinese study [21]. In total, 18% of 
women with PCOS had an elevated level of triglycerides (>1.7 mmol/l). It has been con-
firmed that insulin resistance contributes to CVD. When BP increases, lipid profile and 
pancreatic β-cell function deteriorate in women with PCOS in the process of aging. It is 
also very important that the body mass index (BMI) was very different in patients with 
different phenotypes. Phenotype A is featured by hyperandrogenism, anovulation, and 
polycystic ovarian morphology. The last sign is absent in women with phenotype B. 
Phenotype C is the so-called “ovulatory” PCOS (characterized by hyperandrogenism 
and polycystic ovarian morphology). Phenotype D is called “non-androgenic” PCOS 
(ovulatory dysfunction and polycystic ovarian morphology). Recently, it has been 
established that the level of AMH reflects the severity of PCOS. The most difficult is 
the combination of phenotype A with a high level of AMH. However, there is no clear 
correlation between AMH concentration and insulin resistance. One Chinese study 
found that AMH is a valuable prognostic marker for insulin resistance [22].

Hypertrophied adipocytes are known to have a significant number of genes 
involved in inflammation and cytokines production. The presence of tissue hypoxia 
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may contribute to the accumulation of macrophages and other immune cells in adi-
pose tissue. Inflammation in adipose tissue causes a disturbed hepatic carbohydrate 
metabolism and reduces the sensitivity of skeletal muscles to insulin. All patients 
with PCOS have elevated levels of inflammatory markers: IL-6 and C-reactive protein 
(C-RP). Proinflammatory cytokines: TNF-α, IL-6, and IL-1β have a paracrine effect 
that contributes to insulin resistance. It is also known that an elevated blood level 
of pro-inflammatory cytokines is involved in the development of atherosclerosis 
and CVD [23]. IL-18, TNF-α, IL-6, and C-RP are the main markers of inflammation 
occurring in women with PCOS. It is quite interesting that both thin and fat women 
have increased levels of pro-inflammatory substances that contribute to the develop-
ment of insulin resistance, atherosclerosis, and hypertension. It has been known for 
more than 10 years that women with PCOS have elevated levels of C-RP. This depen-
dence increases with age and body weight growth. It can be considered that a high 
concentration of C-RP is a marker of increased risk of CVD in women with PCOS. 
IL-6 is also considered a risk indicator of atherosclerosis, coronary heart disease, and 
hypertension. IL-6 is known as a potential inducer of C-RP synthesis by hepatocytes. 
The increase in the concentration of C-RP supports the severe atherosclerotic pro-
cess, and the risk of myocardial infarction and stroke [24]. IL-6 and C-RP levels are 
elevated in women with PCOS and insulin resistance. Since leukocytes are located in 
visceral adipose tissue and these cells are a source of pro-inflammatory cytokines, it 
can be assumed that insulin resistance is a factor contributing to the excessive activ-
ity of leukocytes. The correlation between C-RP, IL-6, and body mass index (BMI) 
was found. It is possible that the use of C-RP testing is an important addition to the 
traditional CVD risk screening in women with PCOS. The elevated proinflammatory 
cytokines may be an early marker of insulin resistance and atherosclerosis. There 
are also other known markers of inflammation in women with PCOS. Chemerin 
affects metabolic risk factors and blood pressure. The level of this novel adipokine 
is increased in women with hyperandrogenicity. The elevated levels of visfatin were 
found to be associated with beta-cell damage in type 2 DM. The visfatin level is 
elevated and correlates with body mass index, insulin resistance, and hyperinsu-
linemia in patients with hyperandrogenicity [25]. The increased concentrations of 
vaspin, leptin, and resistin were also found. However, the level of irisin (“hormone 
of physical activity”) is reduced in this category of patients. This myokine improves 
cognitive impairment [26]. Therefore, menopause contributes to the development of 
metabolic syndrome X.

Adrenomedullin, natriuretic peptide, and copeptin were found to participate in 
the regulation of fluid balance and hemodynamic processes by modulating vascular 
tone and diuresis. These substances may play a significant role in the pathogenesis 
of arterial hypertension in women with PCOS [27]. Adrenomedullin is known to be 
produced by smooth muscle cells and endothelial cells and is distributed throughout 
the body. It is also considered an adipokine because it can be produced by adipose 
tissue. Adrenomedullin secretion increases in response to inflammation, hypoxia, 
and insulin resistance in CVD and DM type 2. It is known that natriuretic peptide is 
released from cardiomyocytes in case of heart failure and as a result of adrenergic 
stimulation. Natriuretic peptide causes vasodilatation, stimulates natriuresis, and 
suppresses the activity of the renin-angiotensin-aldosterone system, reducing the 
effects of adrenomimetic substances. Natriuretic peptide stimulates lipolysis. An 
increase in the concentration of this substance is observed in CVD and heart failure 
[28]. However, obesity and insulin resistance have been shown to decrease natriuretic 
peptide levels in a large cohort study. The release of copetin captures vasopressin 



235

Ovarian Factors of Cardiovascular Disease: The Way to Go?
DOI: http://dx.doi.org/10.5772/intechopen.114216

activation. Copeptin is more stable to measure than vasopressin and also reflects 
osmolality. Copeptin has certain prospects as a marker of myocardial infarction in 
combination with troponin. It has been established that an increase in the concentra-
tion of copeptin in heart failure worsens the prognosis. Copeptin also increases with 
obesity [29]. The significant value of studying the level of adrenomedullin, natri-
uretic peptide, and copeptin for predicting CVD in PCOS has been established.

2.2 Menopause in PCOS

A high risk of CVD in women with PCOS is typical for patients with obesity, 
arterial hypertension, dyslipidemia, impaired carbohydrate tolerance, and a family 
history of CVD. An increased BMI plays the most important role among all risk fac-
tors for arterial hypertension. The risk of systemic vasculopathy and kidney disease 
is very high in women with metabolic syndrome X [30]. Therefore, all patients with 
PCOS in addition to a gynecological examination should be examined by a general 
practitioner, a cardiologist, an endocrinologist, and a neurologist. This is the basis of 
an interdisciplinary approach to the management of women with PCOS. This strategy 
provides an individual CVD prevention program. Thus, the prevention of CVD in 
women with PCOS includes screening for metabolic syndrome X (BMI, BP, lipid pro-
file, and carbohydrate metabolism) even in young and thin women. There is evidence 
that metabolic disorders in PCOS are associated with IL-6 gene polymorphisms and 
can be corrected with lifestyle changes and metformin use.

The majority of middle-aged women suffer not only from decreased levels of 
estrogen but also testosterone insufficiency. The use of testosterone is a possible 
therapeutic option for women during their transitional period. However, the declined 
level of testosterone is associated with suppressed libido and, therefore, is known 
as a reason for sexual dysfunction [31]. However, hyperandrogenicity in women 
with PCOS persists even after menopause and elevates cardiometabolic risks [32]. 
The topical or systemic use of estriol or estradiol could stimulate the proliferation of 
vaginal epithelium and interfere with vulvovaginal aging. But estrogens have no influ-
ence on libido. Since the prescription of testosterone preparations is out of label in 
the majority of cases, the possible risks and adverse effects of testosterone in female 
organisms should be discussed. The lack of information about dosage, forms, and 
duration of testosterone administration is linked to insufficient research data.

Nowadays, the vaginal use of hyaluronic acid becomes very popular. The applica-
tion of hyaluronic acid gel was found to decrease vaginal dryness, itching, and bleed-
ing, and improve sexual function in women of the transitional period [33]. Therefore, 
hyaluronic acid is an alternative for hormone treatment of atrophic vaginitis.

The main target population for testosterone use is transgender individuals. These 
persons could be the model for the investigation of systemic male steroid application 
in female organisms. The problem is that these patients are younger than perimeno-
pausal women. However, the available experience demonstrates all possible advances 
and complications of testosterone clinical use [34]. The prescription of testosterone 
is logical only in case of vaginal atrophy. Testosterone is known to increase hemo-
globin levels due to its potency to stimulate bone marrow and elevate the production 
of erythropoietin in kidneys. Several studies showed that testosterone increased 
hemoglobin levels in patients with unexplained anemia [32]. Androgens and estrogen 
are involved in inflammatory pathways. Sexual steroids have immunosuppressive 
and anti-inflammatory activity. Testosterone was found to modulate renal perfusion 
and, therefore, could produce an acute kidney injury. The elevation of creatinine 
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was found in transgender individuals in the process of testosterone administration 
[35]. Thus, the possible nephrotoxic action of testosterone must be kept in mind. The 
effect of testosterone on cognitive function and mood is not completely known. The 
impact of this substance on muscle strength, body fat, and mineral bone density is 
not evident. Systemic use of testosterone in perimenopausal women was found to 
increase acne but not related to hair loss. Oral testosterone therapy is associated with 
an adverse lipid profile and, therefore, should be avoided in women with cardiometa-
bolic risks [36]. However, transdermal use of androgens is possible therapeutical 
management for women with decrease in testosterone.

2.3  Current approaches and interventions improving cardiovascular health  
in menopausal women

The first step in lifestyle modification is a diet, regular physical training, and 
cessation of smoking. It has been proven that the loss of excess weight in patients with 
PCOS leads to an improvement of the lipid profile, normalization of carbohydrate 
metabolism, reduction of hyperandrogenism, and restoration of ovulation. It is 
necessary to reduce body weight by 20% for women with morbid obesity [37].

Pharmacotherapy includes drugs that increase insulin sensitivity, and lower 
cholesterol, BP, and body weight. Metformin has the longest history of use for the 
treatment of insulin resistance. Due to its multipotent effect, this drug is often called 
the “aspirin of the XXI century.” Metformin is prescribed as the first line of therapy, 
especially when the patient refuses to lose weight. The drug should be taken dur-
ing meals because, on an empty stomach, it can cause symptoms of irritation of the 
gastrointestinal tract (sometimes it can cause diarrhea). Metformin does not have a 
significant effect on body weight but improves the lipid profile. It was also found that 
the use of metformin contributes to a decrease in the level of C-RP and prevention of 
atherogenic vasculopathy. However, the main indications for prescribing metformin 
are insulin resistance and hyperinsulinemia. Several studies have been conducted that 
proved the same antiandrogenic effect of metformin and the combined oral contra-
ceptive with cyproterone acetate [38]. The level of side effects of the combined oral 
contraceptive such as increased body weight, increased BP, depression, headache, and 
chest pain was significantly higher. However, combined oral contraceptives are more 
effective in regulating the menstrual cycle compared to metformin.

There has been a growing interest in the use of vitamin D3 as a factor that improves 
insulin resistance, chronic inflammation, and oxidative stress in patients with PCOS 
for the past decades. Several studies in vitro showed a decrease in the synthesis of pro-
inflammatory cytokines and an increase in the concentrations of anti-inflammatory 
substances [39]. At the same time, the anti-inflammatory effect of vitamin D3 has 
been confirmed in some clinical studies. A recent meta-analysis presented data from 
seven clinical trials of vitamin D3 in women with PCOS. Vitamin D3 supplementa-
tion in women with PCOS reduced C-RP and malondialdehyde levels, and increased 
antioxidant capacity in this meta-analysis [40].

If the level of low-density lipoprotein is more than 160 mg/dl, and the concentra-
tion of very low-density lipoprotein is more than 190 mg/dl, pharmaceutical correc-
tion with a drug that lowers the cholesterol level should be started. Statins are the 
most often used. Many studies have shown that statins decrease low-density lipopro-
tein levels, and testosterone concentrations, reduce insulin resistance, and improve 
endothelial function. Antihypertensive drugs should be prescribed when blood pres-
sure rises above 140/90 mm Hg. The level of BP about 120/80 should be considered 
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the optimal one that prevents the incidence of complications. The experience of the 
drug application for weight loss sibutramine in women with PCOS is known [41]. It 
was established that sibutramine reduces body weight and the concentration of insu-
lin, testosterone, and triglycerides. However, the level of evidence for these results 
is insufficient for inclusion in recommendations for women with PCOS. The use of 
inositol and resveratrol, as well as naltrexone, is promising. The first two of these 
drugs have a positive effect on carbohydrate metabolism and increase the antioxidant 
potential [42]. Naltrexone is a centrally acting drug, and its use, although it does 
not yet have a sufficient evidence base, could be the initial step in a neuroendocrine 
approach to the treatment of PCOS. The experience of gastric banding is also known, 
which contributes to the normalization of metabolic processes, and correction of BP 
in women with obesity refractory to pharmacotherapy.

Unfortunately, HRT is not recognized as an efficient method for metabolic 
syndrome X prevention [43]. Since metabolic disorders reduce the active working 
capacity and life period in general, it is necessary to develop a therapeutic strategy 
focused on their negative impact on a woman’s health prevention or reduction. 
Women with a normal weight before the onset of menopause should be recommended 
to increase physical activity, and obese patients should be asked for a diet [44]. Diet 
was found to be associated with a reduction in incident cardiovascular and coronary 
adverse events, as well as heart failure. The daily consumption of 400 g of vegetables 
for 3 weeks was found in one study to improve lipid metabolism and glycemic control 
in obese menopausal women [45]. The Mediterranean diet may help in the primary 
prevention of bone, metabolic, and cardiovascular diseases in the postmenopausal 
period [46]. Interestingly, CVD risk in postmenopausal women appears to be sensi-
tive to a change to a low-fat dietary pattern and, among healthy women, includes both 
coronary heart disease benefit and brain stroke risk [47]. The existing experience 
of wellness anti-aging programs indicates the use of medical nutrition and physical 
education. However, the issue of emotional and physical comfort in the process of 
weight loss remains open.

The state of moderate ketosis is known to reduce the patient’s appetite in the 
process of medical diet therapy [48]. However, ketosis leads to the predominance 
of anaerobic glycolysis, the accumulation of lactate, and lipid peroxidation tissue 
products. This supports oxidative stress and adversely affects hepatic lipid metabo-
lism. Increased ketogenesis is dangerous for people with DM and requires adjustment 
of insulin dose or a sulfonylurea drug. How can these deviations be prevented? The 
obvious prospect is the use of xylitol preparations, which are not an insulin-depen-
dent source of energy and could prevent the transition from the Krebs cycle to other 
metabolic pathways.

Xylitol is known as a source of energy to achieve balance with an excellent anti-
catabolic effect. Xylitol can reduce constipation, DM, obesity, and other diseases. 
This polyol has a stimulating effect on digestion and immune system. The level of 
xylitol was found to be used as a predictor of the prospect of weight loss without 
surgical interventions in patients with morbid obesity [49]. After the use of xylitol, 
the glycemia level stays constant, and the processes of gluconeogenesis prevail over 
glycolysis. The long-term experience of using xylitol in the food industry supports its 
anti-inflammatory and antibacterial effects. It is capable of counteracting the etiolog-
ical microbial factors of gingivitis, pneumonia, and media otitis. The dose-dependent 
antimicrobial effect of xylitol is known. Xylitol can compensate for NADH deficiency 
in patients with hemolytic anemia. There is also evidence that xylitol can reduce the 
proliferation of cancer cells. Xylitol enhances the processes of lipolysis, contributing 
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to the reduction of adipose tissue, and has a therapeutic effect on dyslipidemia. It 
protects the heart, liver, kidneys, and pancreas from the negative effects of oxidative 
stress. Xylitol promotes a better metabolism of calcium and phosphorus and prevents 
the occurrence of osteoporosis after bilateral oophorectomy in experimental animals. 
Xylitol was found to have a beneficial effect on gut microbiota and increased the 
absorption of phytoestrogens in another experimental study. These findings could 
support its possible use for the prevention and treatment of osteoporosis.

Prevention of endothelial malfunction is one of the main tasks of women in meno-
pause management. Formerly, HRT was found to have a protective effect on endothe-
lium [50]. But this effect is critically dependent on NO-system. Estrogen-mediated 
effects, including increasing nitric oxide bioavailability and attenuating oxidative 
stress and inflammation, contribute to preserving cardiovascular health. The level of 
nitric oxide was found to be decreased in women of transitional age. The lack of this 
vasodilating agent induces vasculopathy. HRT is known to contribute to the restora-
tion of the lipid profile, increase the activity of nitric oxide synthase, and release 
this powerful vasodilator from the endothelium. The level of nitric oxide synthase is 
the key to the vasorelaxant effect of estradiol. Since L-arginine is a substrate for the 
synthesis of nitric oxide, its use could be a promising option for women obtaining 
HRT. The application of L-arginine could provide anti-inflammatory, metabolic, and 
vasoactive effects [51]. L-arginine deficiency possibly plays a key role in the progress 
of endothelial malfunction after menopause. A combination of aerobic exercise and 
regular L-arginine intake contributed to decreased blood pressure (BP) and inflam-
matory markers in older women [52].

2.4 “Life extension” is an innovative intervention in antiaging medicine

The development of a therapeutic and preventive strategy including HRT, physical 
activity, diet therapy, and the use of xylitol and L-arginine preparations could make a 
favor in improving the quality of life of women over 45 years old. Xylitol solution with 
micronutrients should be administered in the form of infusions from the first days of the 
reduction diet once for 5 days. Administration of L-arginine should be started intrave-
nously at 200 ml once a day for a week, and then be continued in oral form for another 
3 weeks. The results of 1-month and 3-month programs, including physical training, 
diet, xylitol, and L-arginine, were already reported [53, 54]. The findings showed a real 
prospect of such a strategy for life extension. But the emphasis should be done.

A total of 71 perimenopausal women were enrolled in the study. Thirty-six patients 
with or without periods from Group II received sequential or continuous combined 
HRT. Thirty-five women of transitional age (Group III) additionally to HRT received a 
diet, L-arginine infusions of 200.0 ml once daily for a week, 20 ml of oral L-arginine 
solution for 3 weeks, and also xylitol solution 200.0 ml once daily during the 5 days 
were included in Group III. A low-carbohydrate and mild-fat diet (less than 26% 
carbohydrates or less than 130 gm/day) was used in the study. The distribution of 
the nutrients was 20% carbohydrates, 40% fat, and 40% protein. This diet featured 
a low glycemic index, slow ketogenesis, and anti-atherogenic effects [55]. Thirty-five 
healthy reproductive-aged women were included in Group I (control).

The obtained results showed that obesity plays an important role in the patho-
genesis of climacteric syndrome. The findings of the study demonstrated a moderate 
positive correlation between BMI and diastolic BP, BMI, and Cooperman’s score, 
BMI and glucose level, BMI and C-RP (Figure 1). The reduction of BMI was found in 
patients from Group III (Figure 2). The declining Cooperman’s score in these patients 
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Figure 1. 
The correlation between BMI and diastolic BP, BMI and Cooperman’s score, BMI and glucose level, and BMI and 
C-RP.

Figure 2. 
The changes in BMI, systolic BP, diastolic BP, and Cooperman’s score in group III.
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supported the opinion of the use of diet in the treatment of early menopausal disor-
ders. The reduction of BP was possibly associated with improved metabolic profile of 
patient in Group III (Figure 3). But the effect could be also associated with autonomic 
tone restoration by reducing sympathetic regulation. The decrease of atherogenicity, 
improved carbohydrate metabolism, and complete history of chronic inflammation 
were found in perimenopausal women (Figure 3). These findings support available 
data on the relationship between insulin resistance, atherogenicity, and systemic 
inflammation.

Since the effect of HRT on BP is multifactorial, the use of estrogens is not defi-
nitely postulated. Some studies showed the increased risk of complications of CVD 
in elderly women who obtained HRT [56]. The proposed 3-month program dem-
onstrated its positive vasoactive effect. This method of management for perimeno-
pausal women has a positive synergistic with estradiol effect on endothelium. Thus, 
L-arginine donation could be thought of as an efficient intervention for an improved 
cardiovascular health in perimenopausal women. Thus, the use of diet, L-arginine, 
and xylitol could be an important supplement to HRT. The findings emphasize the 
possible options for the prevention of atherogenicity. Weight gain and increased BMI 
was the main factor for insulin resistance, atherogenicity, and menopausal disorders. 
The use of diet, xylitol, and L-arginine improved metabolic processes and reduced 
menopausal disorders [53, 54].

Weight gain was the main factor for insulin resistance, atherogenicity, and 
menopausal disorders. The use of diet, xylitol, and L-arginine improved metabolic 
processes and reduced menopausal disorders.

BMI in perimenopausal women was responsible for BP, menopausal Cooperman’s 
score, carbohydrate metabolism, and inflammatory response. The use of a 3-month 

Figure 3. 
The level of triglycerides, atherogenic index, glucose, insulin, HOMA index, and C-RP before and after 3-month 
program.
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program including diet, xylitol, and L-arginine solutions contributed to the reduction 
of Cooperman’s score, chronic inflammation, and restoration of lipid and carbohy-
drate metabolism. This program could help us to make another step in the march 
toward improved women’s health in their perimenopausal years.

3. Conclusion

Menopause is still in transition from conventional strategies to anti-aging medicine. 
Healthy aging could be provided only in case of the absence of serious diseases. CVD is 
a “destiny” for the postmenopausal women. The continual search in the field could help 
to provide completely safe and efficient interventions for longevity and stamina.
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