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ABSTRACT

Polycystic ovary syndrome (PCOS) is an endocrine disorder prevalent in women of
reproductive age. This comprehensive review aims to shed light on the various factors that
contribute to the onset and progression of PCOS. The analysis includes a thorough exploration
of genetic predisposition, environmental influences, and lifestyle factors in the context of their
role in the hormonal dysregulation, insulin resistance and ovarian dysfunction associated with
PCOS. The complex relationship between these factors and the clinical manifestations of
PCQOS, including irregular menstrual cycles, hyperandrogenism, and polycystic ovarian
morphology, is also discussed. By synthesizing current research findings, this review provides
a comprehensive understanding of the various factors that influence the occurrence of PCOS,
offering valuable insights for reference in reproductive health education, early detection of
PCQOS, and development of comprehensive prevention and intervention combinations.
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ABSTRAK

Sindrom ovarium polikistik (PCOS) adalah kelainan endokrin yang lazim terjadi pada wanita
usia reproduksi. Tinjauan komprehensif ini bertujuan untuk menjelaskan berbagai faktor yang
berkontribusi terhadap timbulnya dan perkembangan PCOS. Analisis ini mencakup eksplorasi
menyeluruh terhadap predisposisi genetik, pengaruh lingkungan, dan faktor gaya hidup dalam
konteks perannya dalam disregulasi hormon, resistensi insulin, dan disfungsi ovarium yang
terkait dengan PCOS. Hubungan yang kompleks antara faktor-faktor ini dan manifestasi klinis
PCOS, termasuk siklus menstruasi yang tidak teratur, hiperandrogenisme, dan morfologi
ovarium polikistik, juga dibahas. Dengan mensintesis temuan penelitian terkini, tinjauan ini
memberikan pemahaman yang komprehensif mengenai berbagai faktor yang memengaruhi
terjadinya PCOS, memberikan wawasan yang berharga sebagai referensi dalam pendidikan
kesehatan reproduksi, deteksi dini PCOS, dan pengembangan kombinasi pencegahan dan
intervensi yang komprehensif.

Kata Kunci: Lingkungan, Gaya Hidup, Gangguan Mental, Sindrom Ovarium Polikistik,
Faktor Risiko

INTRODUCTION

Polycystic Ovary Syndrome (PCOS) stands as a significant and prevalent endocrine disorder,
presenting a serious challenge to the health and well-being of reproductive-aged women
globally (Hoeger et al., 2021). PCOS is characterized by a complex interplay of hormonal
imbalances (Gurule et al., 2023), insulin resistance (Purwar & Nagpure, 2022), and ovarian
dysfunction, often manifesting as irregular menstrual cycles, hyperandrogenism, and
polycystic ovarian morphology (Shorakae et al., 2018). The severity of PCOS extends beyond
its reproductive implications, encompassing metabolic (Waniczek et al., 2023), cardiovascular
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(Joksimovic Jovic et al., 2021; J. Zhang et al., 2020), and psychological ramifications (Chen et
al., 2020; Dubey et al., 2021; Majidzadeh et al., 2023).

Understanding the influencing factors in the onset of PCOS is paramount given its far-reaching
impact on women's health. Recognizing the intricate web of genetic(Bhandary et al., 2022),
environmental(Sharma et al., 2021), and lifestyle(Lim et al., 2019; B. Zhang et al., 2020)
factors contributing to PCOS is crucial for developing effective prevention and management
strategies. The prevalence of PCOS is on the rise, and its implications extend beyond fertility
concerns (Ignatov & Ortmann, 2020; Mirzohidovna, 2021; Negdel et al., 2021), encompassing
long-term health risks such as diabetes (Mustaniemi et al., 2018), cardiovascular diseases (Zhu
et al., 2021), and compromised mental well-being (Cheol, 2022; Greenwood et al., 2018).
This review seeks to underscore the seriousness of the PCOS problem by delving into the
multifaceted factors that influence its occurrence. By shedding light on the various
determinants, ranging from genetic predispositions to lifestyle choices, we aim to emphasize
the importance of a comprehensive understanding of PCOS etiology. This knowledge is
essential not only for clinicians and researchers but also for empowering individuals to adopt
proactive measures in mitigating risk factors and managing the condition effectively.
Ultimately, unravelling the complexities of PCOS is instrumental in shaping a more informed
and targeted approach toward addressing this critical reproductive health concern.

METHODS

The research articles were sought through databases PubMed, ScienceDirect, and Google
Scholar for publications spanning five years (2019-2023) and written in both Indonesian and
English. The keywords employed in the article search were aligned with Medical Subject Titles
(MeSH), encompassing terms such as "high risk," "risk factor," "PCOS (SOPK)," "polycystic
ovary syndrome (sindrom ovarium polikistik)," "obesity,” "toxicant," "eating behavior,"
"lifestyle,” "BMI," and "mental disorder,” in accordance with the PICOTs framework
(Population, Intervention, Comparators, Outcome, Time), as illustrated in Table 1.

Table 1. Inclusion and Exclusion Criteria
Criteria Inclusion Exclusion
Mus musculus, rats, mice, In vitro
murine, sheep, human

Population

Studies irrelevant to PCOS risk
factors
Comparators ~ With or without control group -

Study that relevant results related  Studies that do not provide

Intervention Risk factors related to PCOS

Outcomes to risk factor PCOS sufficient information to be
evaluated
Time 2019-2023 <2019
Study design  Observational and experimental -
study
Language Indonesian, English Besides Indonesian and English

Evaluate the quality of risk of bias studies using the Joanna Briggs Critical Appraisal (JBI)
instrument (Barker et al., 2023; JBI Critical Appraisal Tools | JBI, n.d.) for cohort, case control,
cross sectional, Rob 2 for RCT studies (Sterne et al., 2019), and PRISMA (Preferred Reporting
Item for Systematic Reviews and Meta-Taken) (Haddaway et al., 2022) guidelines (see figure
1).
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Identification

Screening

Included

Records identified from:
Databases (n=678):
ScienceDirect (n = 228)
Pubmed (n =374)
Google scholar (n = 76)
Registers (n=0)

Records removed before screening:
Duplicate records (n= 23)
Records marked as ineligible by automation
tools (n = 122)

Records removed for other reasons (n = 2)

Y

Records screened

Records excluded

(n=531) {n=239)
Y
Reports sought for refrieval Reports notrefrieved
(n=292) (n=17)

Y

Reports assessed for eligibility
(n =275)

Y

Reports excluded:
Irrelevant to PCOS risk factors (n = 78)
Review study (n = 68)
studies that do not provide
sufficient information to be
evaluated (n = 28)

New studies included in review
(n=232)

Reports of new included sudies
(n=0)

Figure 1. PRISMA flow

The literature obtained from the search results underwent a thorough examination to identify
any instances of duplication. After eliminating duplicates, the remaining literature underwent
a two-stage screening process. The initial stage involved evaluating the suitability of titles and
abstracts against the predetermined inclusion criteria. Subsequently, the selected literature
underwent a second round of screening, wherein the correspondence between the journal
content and the predetermined inclusion criteria was analyzed. Both reviewers participated in
this literature selection process to ensure precision and minimize errors (Haddaway et al., 2022;
Higgins et al., 2019).
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Table 2. Risk of Bias Analysis Results

Author, Year

Risk of bias

Risk of Bias Item Instrument

conclusions

Zhang B, 2020 (B.
Zhang et al., 2020)

+
+
+

+

+ + +

+ + + + Eligible

Greenwood, 2020
(Greenwood et al.,
2020)

+
+
+

+

+ + + +
Eligible

Jurczewska, 2023
(Jurczewska et al.,
2023)

Eligible

Javed, 2020 (Javed et
al., 2020)

Eligible

Sharma, 2022
(Sharma et al., 2022)

Eligible

Khondker, 2022
(Khondker & Nabila,
2022)

Lee I, 2020 (I. Lee &
Dokras, 2020)

Eligible

Perovic, 2022
(Perovic Blagojevic et
al., 2022)

+ |+ + |+ |+ +
+ |+ + |+ |+ +
+ |+ + |+ |+ +
+ |+ + |+ |+ +

+ + + |+ +

Eligible

Satyaraddi, 2019
(Satyaraddi et al.,
2019)

+
+
+
+

+

Eligible

Barrea L, 2021
(Barrea, Muscogiuri,
Pugliese, De Alteriis,
etal., 2021)

+
+
+
+

+
+
+

+

Eligible

Neubronner, 2021
(Neubronner et al.,
2021)

+
+
+

+

Abudawood, 2021
(Abudawood et al.,
2021)

Wang W, 2019 (Wang
etal., 2019)

Kirmizi D, 2020
(Kirmizi et al., 2020)

Liang C, 2022 (Liang
etal., 2022)

+ 4+ |+ + |+
+

Wahyuni, 2022
(Wahyuni et al., 2022)

Guyansyah, 2021
(Guyansyah et al.,
2021)

Eligible

Hasan M, 2022
(Hasan et al., 2022)

Eligible

Cheol J, 2022 (Cheol,
2022)

+
+

Eligible

Almeshari, 2021
(Almeshari et al.,
2021)

+ |+ 4+ + |+ + |+ |+ +
+ |+ + |+ |+ + |+ |+ +
+ |+ + |+ |+ + |+ |+ +

+ |+ + |+ |+ + |+ |+ + |+

+ |+ + |+ |+ |+ [+ +| +

+ |+ 4+ |+ |+ + |+ |+ + |+

Eligible
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Author, Year Risk of Bias Item Instrument Risk of _blas
conclusions
Lin H, 2021 (Lin et
al., 2021)
Naz M, 2020 (Naz et
al., 2020)
Dybciak, 2022
(Dybciak et al., 2022)
Damone, 2019
(Damone et al., 2019)
Coban, 2019 (Coban
etal., 2019)
Basar G, 2020 (Basar
Gokeen et al., 2020)
Pirotta, 2019 (Pirotta
etal., 2019)
Stefanaki, 2023
(Stefanaki et al.,
2023)
Anand S, 2022
(Anand et al., 2022)
Jiskot, 2022 (Jiskoot
et al., 2022)
Lee J, 2023 (J. Lee et
al., 2023)

+
+
+
+
+

Eligible

+ +

+ +
+ + +
+ +
+ +
+ +
+ +
+ +

Eligible

+
+ +
+
+

Eligible

Eligible

+
+

Eligible

Eligible

+
+

+ + |+ |+ + |+ +
+ + |+ |+ + |+ +

+
+
+
+
+
+
+
+
+
+

+ |+ |+ + |+ |+ + [+
.|.
+

Eligible

RESULTS

Searching for articles in the three databases using predetermined keywords resulted in 678
articles. The author conducted a duplication check, and 531 articles remained. Furthermore,
the author screened 275 articles based on title and abstract. The author conducts screening
based on full text and eligibility criteria, leaving 32 articles that will be analyzed. This
systematic review is heterogeneous, with 2 articles using RCT methods, 18 cross-sectional
articles, 11 case control articles and 2 cohort articles. Provided the final score of the assessment
is eligible if it reaches at least 75% meeting the critical assessment criteria, the article will be
included for further data synthesis. All articles (n = 32) in the final screening achieved a score
equal to and higher than 75% so they were ready for data synthesis.

Table 3. Risk Factor PCOS

Risk Factor References
Eating Eating disorder (Anand et al., 2022; Basar Gokcen et al.,
behaviour Food craving 2020; Greenwood et al., 2020; Jiskoot et

al., 2022: 1. Lee & Dokras, 2020; Pirotta
et al., 2020; Stefanaki et al., 2023)

Mental Emotional disturbance (Almeshari et al., 2021; Anand et al.,
Disorder Stress 2022; Basar Gokcen et al., 2020; Cheol,
Anxiety 2022; Coban et al., 2019; Damone et al.,
Depression 2019; Dybciak et al., 2022; Greenwood et
Ego resiliency al., 2020; Hasan et al., 2022; Javed et al.,
Loneliness 2020; I. Lee & Dokras, 2020; Lin et al.,

2021; Naz et al., 2020; Pirotta et al., 2019;
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Risk Factor References
Sharma et al., 2022; Stefanaki et al.,
2023)
BMI Overweight (Barrea, Muscogiuri, Pugliese, de
Obesity Alteriis, et al., 2021; Basar Gokcen et al.,
Visceral fat (VAT) 2020; Greenwood et al., 2020; Javed et

al., 2020; NA & HM, 2020; Neubronner
et al., 2021; Perovic Blagojevic et al.,
2022; Satyaraddi et al., 2019; Sharma et
al., 2022; Stefanaki et al., 2023; Wahyuni

etal., 2022)
Environmental Agricultural and (Abudawood et al., 2021; Guyansyah et
toxicants industrial areas al., 2021; Kirmizi et al., 2020; J. Lee et
Toxic metal al., 2023; Liang et al., 2022; Wang et al.,
(As, Pb, Ba) 2019; B. Zhang et al., 2020)
Perfluoroalkyl substances
(PFASS)
As, Cd, Pb, and Hg
Decamethylcyclopen-
tasiloxane (D5)
Plastic tableware
Family history Family history (Javed et al., 2020; NA & HM, 2020;
Wahyuni et al., 2022)
Unhealthy Smoking (Alam et al., 2021; Jurczewska et al.,
lifestyle Snoring 2023; Khondker & Nabila, 2022; NA &
hypercaloric diet HM, 2020; Sharma et al., 2022; Wahyuni
Lack-low of physical etal., 2022; B. Zhang et al., 2020)
activity.
Low fibre diet
Diet habit.

Physical activity
Fast-food diet habit
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Figure 2. PCOS Risk Factors Mechanism
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DISCUSSION

Polycystic ovary syndrome (PCOS) is a complex endocrine disorder characterized by hormonal
imbalance, reproductive and metabolic dysfunctions, and excess androgen secretion (Chappell
et al., 2022). The syndrome's etiology involves multiple genes and pathways, with no single
cause accounting for its development. PCOS is prevalent among women of reproductive age,
with varying prevalence rates across different regions. The syndrome's pathophysiology has
been the subject of extensive research, aiming to understand the molecular processes
underlying the disease and identify potential biomarkers and therapeutic targets (Glendining &
Campbell, 2023).

Hormonal aspects of PCOS include disruptions in hormone secretion, menstrual dysfunction,
hyperandrogenism, and polycystic ovaries (Bhandary et al., 2022). Additionally,
environmental factors, including endocrine-disrupting chemicals, maternal smoking, and
nutrition, have been associated with the emergence of ovulatory dysfunction through metabolic
and epigenetic changes (Bhandary et al., 2022; Kambale et al., 2023; Wawrzkiewicz-
Jatowiecka et al., 2020). PCOS is a multifaceted condition influenced by hormonal, genetic,
epigenetic, and environmental factors, and understanding these aspects is crucial for
developing effective management and treatment strategies for the syndrome (Kambale et al.,
2023).

Genetic research has identified candidate genes and loci associated with interruptions in
physiological pathways, while epigenetic changes, such as alterations in DNA methylation and
non-coding RNA function, have been linked to PCOS phenotypes (Bhandary et al., 2022; Khan
et al., 2019). Family history plays a crucial role in determining the risk of developing PCOS,
with a significant degree of heritability and environmental factors contributing to PCOS
development (Javed et al., 2020; NA & HM, 2020). Genetic factors, including autosomal
dominant genes and various candidate genes, have been identified as influential in the
pathophysiology of PCOS, affecting insulin signaling, metabolic health, and hormonal balance
(Dapas et al., 2019; Khan et al., 2019; Wahyuni et al., 2022).

Environmental factors, such as endocrine-disrupting chemicals (EDCs) and advanced glycation
end products (AGESs), play significant roles in the development and exacerbation of PCOS
(Bhandary et al., 2022). There are several environmental toxins that can affect biological
pathways associated with polycystic ovary syndrome (PCOS) including heavy metals such as
copper (Cu), zinc (Zn), manganese (Mn), lead (Pb), selenium (Se), chromium (Cr), cadmium
(Cd), nickel (Ni), cobalt (Co), and arsenic (As), as well as exposure to pesticides such as
organochlorines (OCPs), polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons
(PAHS), and perfluorooctanoic acid (PFOA) (Liang et al., 2022; Wang et al., 2019; B. Zhang
et al., 2020). AGEs, which are proinflammatory molecules, can interact with cell surface
receptors and trigger proinflammatory pathways and oxidative stress (Abudawood et al., 2021,
Sharmaetal., 2021). This can lead to disruptions in hormone secretion, menstrual dysfunction,
and hyperandrogenism, all of which are key characteristics of PCOS. Furthermore, AGEs have
been shown to play a role in the pathophysiology of PCOS and ovarian cancer (Jozkowiak et
al., 2022; Sharma et al., 2021).

The mechanism of environmental toxins in PCOS involves the creation of oxidative stress in
the body. Oxidative stress occurs when the balance between the production of free radicals
(ROS) and antioxidants is disturbed. Excessive ROS can damage ovarian cells and disrupt
hormonal function, which in turn can lead to PCOS (Abudawood et al., 2021; Jozkowiak et al.,
2022). Arsenic and pesticides such as PAHs can interact with hormone receptors in the body
and disrupt endocrine function. They can mimic or inhibit the action of natural hormones,
interfering with hormone metabolism, receptor binding, and steroid synthesis, which can lead
to hormonal imbalances that contribute to the development of PCOS(Liang et al., 2022; B.
Zhang et al., 2020). Exposure to heavy metals and pesticides can also cause epigenetic changes

53|Page Hadhe Foundation



Jurnal Keperawatan Komplementer Holistic Volume 3 No.1, Januari 2025 e-issn 2988-3709

in genes associated with PCOS. Epigenetic modifications can affect gene expression and
disrupt the function of genes important in hormonal regulation and ovarian development. These
epigenetic changes can occur during prenatal or postnatal development and can affect several
generations after the initial exposure(Bhandary et al., 2022; Sharma et al., 2021).

The mechanism of obesity as a factor in PCOS involves several complex pathophysiological
processes. Obesity can affect hormonal balance and ovarian function, which in turn can trigger
the development of PCOS (Mirzohidovna, 2021; Wahyuni et al., 2022). Obesity increases
insulin resistance and androgen hormone production, which are key characteristics of PCOS.
Insulin resistance can trigger increased production of androgen hormones by the ovaries and
adrenal glands, which can then disrupt the menstrual cycle and cause anovulation (Perovic
Blagojevic et al., 2022). Obesity can affect the production of reproductive hormones such as
estrogen and progesterone, which can affect ovarian function and the menstrual cycle.
Furthermore, obesity can also trigger chronic inflammation and disrupt the balance of
reproductive hormones, all of which can contribute to the development of PCOS (Stefanaki et
al., 2023). In addition, obesity can worsen the symptoms of PCOS, such as hirsutism, menstrual
disorders, and infertility. Addressing obesity is therefore important in the management of
PCOS, with a focus on weight loss, lifestyle changes, and management of insulin resistance to
reduce its negative impact on PCOS progression and symptoms(Long et al., 2022).

Unhealthy habits include fast food consumption, lack of physical activity, and eating disorders
(Barrea, Muscogiuri, Pugliese, De Alteriis, et al., 2021). Fast food consumption that is high in
refined carbohydrates and saturated fats may increase the risk of insulin resistance, which is a
contributing factor for PCOS. In addition, fast food consumption is also associated with an
increased risk of obesity, which can worsen insulin resistance and hyperinsulinemia, both
associated with PCOS (Stefanaki et al., 2023). Lack of physical activity can lead to
accumulation of body fat and contribute to insulin resistance and low-grade inflammation, all
of which are associated with PCOS. Low physical activity can increase free fatty acid and
triglyceride levels, which can lead to insulin resistance. In women with PCOS, saturated fat in
low-density lipoprotein (LDL) can inhibit the action of insulin, resulting in hyperinsulinemia.
Insulin resistance reduces insulin sensitivity and may trigger increased androgen production,
which is a hallmark of PCOS (Alam et al., 2021; Satyaraddi et al., 2019; Wahyuni et al., 2022).
Eating disorders, such as emotional eating tendencies, binge eating disorder and night eating
syndrome, are also associated with PCOS (Alam et al., 2021; Basar Gokcen et al., 2020). Eating
disorders can be linked to obesity, which in turn can exacerbate insulin resistance and low-
grade inflammation associated with PCOS (1. Lee et al., 2017; Pirotta et al., 2019). In addition,
eating disorders can also affect hormonal balance and metabolism, all of which contribute to
the development of PCOS. Thus, fast food consumption, physical inactivity and eating
disorders are all linked to obesity (Khondker & Nabila, 2022; Neubronner et al., 2021), low-
grade inflammation, insulin resistance and ultimately the development of PCOS through
various complex mechanisms (Alam et al., 2021; Greenwood et al., 2020; Jiskoot et al., 2022;
Wahyuni et al., 2022).

The relationship between depression, anxiety, emotional eating (EE), and PCOS is complex
and interconnected. Women with PCOS have an increased prevalence of depression and
anxiety, with factors such as advanced age, higher BMI values, and hirsutism scores being
associated with the increased prevalence of these mental health conditions (Almeshari et al.,
2021; Greenwood et al., 2020). Chronic stress caused by negative emotions related to
hyperandrogenism, infertility and obesity in women with PCOS can activate the hypothalamic-
pituitary-adrenal (HPA) axis and increase cortisol secretion, which in turn suppresses
dopamine and serotonin release, leading to mood disturbances and contributing to the
development of emotional eating, binge eating disorder and nighttime eating syndrome
(Stefanaki et al., 2023). Depression and anxiety can be associated with emotional eating and
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obesity which then lead to complications of PCOS (Almeshari et al., 2021; Cheol, 2022;
Damone et al., 2019). The complex relationship between mental health, eating behaviors and
the development and complications of PCOS involves hormonal, psychological and behavioral
factors that contribute to the complex interaction between mental health and PCOS
management (Lin et al., 2021).

Overall, addressing obesity, making lifestyle changes such as weight loss, increasing physical
activity, and modifying dietary habits, is crucial for managing and preventing the development
and exacerbation of PCOS. Understanding the intricate interplay of hormonal, genetic,
epigenetic, and environmental factors is essential for developing effective management and
treatment strategies for PCOS. By recognizing the multifaceted nature of PCOS, healthcare
professionals can tailor interventions to address the various aspects of the syndrome, improving
outcomes for individuals with PCOS.

CONCLUSIONS AND RECOMMENDATIONS

Polycystic ovary syndrome (PCOS) is a multifaceted endocrine disorder influenced by a
combination of hormonal, genetic, epigenetic, and environmental factors. Intricate interactions
between impaired hormone secretion, genetic predisposition, epigenetic modifications, and
exposure to environmental toxins such as heavy metals and pesticides contribute to the complex
pathophysiology of PCOS. In addition, factors such as obesity and unhealthy habits, including
fast food consumption, physical inactivity and eating disorders, further aggravate the condition.
Understanding the molecular processes underlying PCOS is essential for identifying potential
biomarkers and therapeutic targets. In addition, addressing obesity, making lifestyle
modifications, and recognizing the link between mental health and PCOS management are
essential for effective interventions. By considering the multifactorial nature of PCQOS,
healthcare professionals can tailor strategies to better manage and prevent the development and
complications of this complex syndrome.

Research limitations in this article include the lack of consistency in the definition and
measurement of PCOS symptoms, as well as the lack of control for potential contributing
factors such as genetic, environmental, and lifestyle factors. In addition, some studies may have
relied on self-reporting which may affect the accuracy of the data. There is also a tendency to
focus on specific populations, such as women with diagnosed PCOS, which may result in
limited generalizability to the general population. In addition, some studies had small sample
sizes, which may limit the statistical power and generalizability of the findings. There is also a
need for further research that considers potential factors that have not been fully uncovered,
such as the interaction between genetic and environmental factors in the development of PCOS.
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