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ABSTRACT: Background: Polycystic ovarian syndrome (PCOS), a common endocrine disorder in reproductive-
aged women, has substantial physical and psychological impacts. While the physical manifestations of PCOS are well
established, the psychological burden, especially anxiety, is understudied in Saudi Arabia. This study aimed to assess the
prevalence of generalized anxiety disorder among females with PCOS compared to those without PCOS, and to identify
the clinical and sociodemographic factors associated with anxiety in the Jazan region of Saudi Arabia. Methods: A cross-
sectional study was conducted between January and March 2023 using an Arabic self-administered online questionnaire
distributed via social media platforms. The study recruited 410 reproductive-age females (≥18 years) from the Jazan
region using convenience sampling. The questionnaire encompassed socio-demographic characteristics, economic
indicators, medical history, PCOS symptoms, and the validated Generalized Anxiety Disorder-7 (GAD-7) assessment
tool. Results: The prevalence of PCOS in the study population was 22.44%. Women with PCOS showed significantly
higher anxiety levels compared to controls without PCOS (32.61% vs. 22.33%). Biochemical hyperandrogenism was
the strongest predictor of anxiety (OR = 4.179). Menstrual irregularities demonstrated a dose-dependent relationship
with anxiety risk, wherein participants with 2–3 months and ≥3 months of amenorrhea had 2.5- and 3.3-times higher
odds of anxiety compared to those with regular cycles (OR = 2.451 and 3.314). Other PCOS-related dermatological
manifestations were also associated with increased anxiety, including hirsutism (OR = 1.745), alopecia (OR = 2.285)
and acne (OR = 1.723). Marital status was a significant factor, with divorced/widowed females having 4.4-fold higher
anxiety odds compared to single females (OR = 4.371). Conclusion: PCOS presents a significant psychological burden
in Saudi women, with anxiety prevalence higher than the general population. The robust associations between PCOS
manifestations and anxiety emphasize the need for integrated healthcare approaches that address both endocrine
and mental health aspects. Routine psychological screening and support services should be incorporated into PCOS
management protocols.
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Arabia; women’s health

1 Introduction
Polycystic ovarian syndrome (PCOS) is among the most common endocrine disorders, affecting

approximately 8%–13% of reproductive-age women globally, and up to 70% of cases are undiagnosed [1].
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The condition is characterized by hormonal imbalances that manifest through multiple reproductive and
metabolic disturbances. Despite the widespread use of Rotterdam Consensus criteria, the lack of standard-
ized diagnostic guidelines makes determining PCOS prevalence challenging [2–5]. The Rotterdam criteria,
established in 2003, requires at least two of three symptoms for PCOS diagnosis: polycystic ovaries, hyper-
androgenism, and irregular menstrual cycles [5,6]. Recent epidemiological studies have revealed varying
prevalence rates across different geographical regions, 37.9% increase since 1990 in the Middle East and North
Africa region [7], 6.2% (using NIH criteria) to 19.5% (using Rotterdam criteria) in European countries [8],
and 5.2% in the United States [9]. The prevalence estimates vary significantly based on diagnostic criteria
used and populations studied, with rates being 4–5 fold higher in the US compared to the UK [9]. In Saudi
Arabia, epidemiological data remain limited, with only two notable studies conducted in Madinah, reporting
substantially higher prevalence rates of 53.7% and 32.5% compared to global estimates [10,11].

Women face elevated risks of mental health conditions, as evidenced by two previous studies reporting
high rates of mental illnesses among women. The physiological and societal challenges women experience
during pregnancy, childbirth, and daily life can significantly contribute to mental health vulnerabili-
ties [12,13]. However, Jazan region, Saudi Arabia’s developing area, presents unique healthcare challenges
due to its diverse geography of islands, highlands, and coastal villages. Almalki and Ashdown’s research
revealed that despite having a college education, about half of the young Saudi women in rural areas remain
unemployed, living in middle-income households. While most report good health, their rural location and
regional infrastructure limitations significantly impact healthcare accessibility, including reproductive health
services [14]. These findings highlight the importance of investigating women-specific health conditions and
their correlation with anxiety disorders, such as PCOS and its association with mental health in females.

The clinical manifestations of PCOS encompass a broad spectrum of physical and psychological
symptoms that significantly impact patients’ quality of life [15]. These manifestations include hirsutism,
obesity, acne, and various metabolic disturbances, which often lead to decreased self-esteem and increased
risk of mental health disorders [16,17]. Global studies examining mental health effects in PCOS patients have
consistently identified anxiety as a predominant psychological comorbidity, with prevalence rates 38.6% in
PCOS patients compared to control populations [18], and a standardized mean difference of 0.63 higher than
controls [19]. Anxiety is particularly elevated among those presenting with visible symptoms, with studies
showing significant associations between anxiety and infertility and alopecia [18], and especially pronounced
effects in Chinese populations with a pooled effect size of 0.97 [19]. The psychological burden appears to be
further compounded by socioeconomic factors. In Saudi Arabia, mental health research in PCOS remains
nascent, with only two significant studies conducted in Riyadh: a case-control study demonstrating a doubled
risk of anxiety among PCOS patients, and a cross-sectional study reporting anxiety in 40% of affected
individuals [20,21]. Moreover, in consistent with international findings, these investigations have identified
significant associations between unemployment and low income with anxiety in PCOS patients [20,22,23].

The psychological impact of appearance-altering health conditions, particularly PCOS, extends beyond
mere cosmetic concerns to fundamentally affect women’s self-concept and emotional well-being. PCOS
emerges as a particularly challenging condition due to its multiple effects on physical appearance, including
dermatological manifestations, weight changes, and hormonal imbalances that affect skin health [23].
Current research demonstrates that body image concerns and appearance-related anxiety are especially
pronounced among adolescent girls and young women, largely attributed to pervasive sociocultural pressures
and media-driven beauty standards [24]. These societal expectations create a complex psychological burden,
studies indicate that appearance-based social prejudices can impact various aspects of daily life, from
interpersonal relationships to professional opportunities. Women with PCOS who struggle to meet these cul-
turally imposed beauty standards frequently experience a cascade of psychological consequences, including
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heightened anxiety regarding social evaluation, persistent body image dissatisfaction, and disrupted sleep
patterns, potentially creating a cycle of physical and psychological distress [25].

Health conditions that alter physical appearance, particularly PCOS, can significantly impact women’s
self-esteem. PCOS represents a major physiological disorder affecting women’s physical appearance and
skin health worldwide [26]. Body image and physical appearance significantly influence self-esteem among
adolescent girls and young women, primarily shaped by societal and media influences. Society has estab-
lished and maintained specific beauty standards that create preferential treatment for physically attractive
people [27]. When women don’t meet societal beauty standards, they often experience negative emotional
consequences. These include anxiety about others’ judgments and personal body dissatisfaction, which can
extend to affecting their sleep quality [28].

Despite the extensive international research on PCOS and its psychological comorbidities, there remains
a critical knowledge gap in understanding the mental health burden among Saudi women with PCOS,
particularly in the Jazan region. To our knowledge, this study addresses this critical research gap by providing
the first assessment of generalized anxiety disorder among Jazan females with PCOS in Saudi Arabia,
specifically investigating the associations between distinct PCOS manifestations and anxiety levels.

This research aims to establish baseline epidemiological data and identify potential risk factors that
may inform targeted interventions for this vulnerable population. The findings will not only enhance our
understanding of the psychological burden of PCOS in this geographical and cultural context but also
contribute to the development of culturally appropriate screening and management strategies for anxiety in
women with PCOS in the Jazan region. While several studies have documented the prevalence of anxiety in
PCOS patients across different global populations, regional data from Saudi Arabia has been limited, with
most studies focusing primarily on the endocrine and metabolic aspects of the syndrome. We hypothesized
that women experiencing polycystic ovary syndrome symptoms would demonstrate significantly higher
prevalence of generalized anxiety disorder compared to unaffected women.

2 Materials and Methods

2.1 Study Procedure
A cross-sectional analytical study was conducted between 01 January 2023 and 31 March 2023, in the

Jazan region of Saudi Arabia. Jazan, situated in the southwestern part of Saudi Arabia with an estimated
population of 1.5 million [29], represents a unique geographical and demographic setting with distinct
cultural characteristics. The region extends along the Red Sea coast and includes both urban and rural
populations distributed across 16 governorates. The study employed a web-based methodology, which was
considered appropriate given the cultural context, geographical spread, and the sensitive nature of the health
conditions being studied. The sampling frame comprised females of reproductive age (18–55 years) residing
in the Jazan region. Participants were recruited through a structured social media distribution strategy using
social media platforms commonly used in the region. This recruitment strategy was chosen based on the
high social media penetration rate in Saudi Arabia (approximately 95% among the target age group) [26].

2.2 Sample Size and Sampling
The sample size was calculated using the formula n = Z2P(1-P)/d2, where Z = 1.96 (95% confidence

level), P = 32.5% (estimated PCOS prevalence from previous Saudi studies [13], and d = 5% (margin of
error), with a design effect of 1.2. This yielded a minimum required sample size of 374 participants, increased
by 10% to 410 to account for potential non-response. A convenience sampling technique was employed
through social media platforms, primarily WhatsApp, targeting females of reproductive age in the Jazan
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region. The recruitment strategy incorporated both urban (59.76%) and rural (40.24%) areas to enhance
representativeness. Systematic distribution was implemented through community WhatsApp groups and
other social media platforms, with structured reminder messages to optimize response rates. The final
achieved sample of 410 participants met the calculated size requirement, with participants completing all
mandatory questions, including the Generalized Anxiety Disorder-7 (GAD-7) assessment tool and PCOS
diagnostic criteria questions. Despite the limitations of non-probability sampling, this approach provided a
pragmatic method for accessing the target population while maintaining methodological rigor within the
cultural and logistical constraints of the study setting.

2.3 Data Collection and Measurements
All data were gathered from a self-administered online questionnaire of multiple variables including a

screening tool for generalized anxiety. The data collected was categorized into three parts: socioeconomic
and demographic, medical history, and variables related to PCOS. Socio-economic data included age, marital
status, income status, and others. Variables related to medical history included the presence of chronic
diseases, psychiatric history, usage of medications, and family history. Variables related to PCOS included
diagnosis status; and symptoms experienced by the patient, such as hirsutism, irregular menses, infertility,
and acne. Meanwhile, to assess anxiety, we utilized the Arabic version of the GAD-7 questionnaire, a
widely validated screening tool. This validated scale has demonstrated high reliability in Saudi populations
(Cronbach’s α = 0.763) [30]. The scale comprises seven items measuring anxiety frequency on a 4-point
Likert scale (0 = never to 3 = nearly every day), with total scores ranging from 0–21. Higher scores
indicate more severe anxiety-related functional impairment. Participants were classified as: not anxious
(0–4), mildly anxious (5–9), moderately anxious (10–14), or severely anxious (15–21). Following studies’
validated methodology, we employed a cut-off score of ≥10 to indicate the presence of generalized anxiety
disorder [31,32].

2.4 Ethical Considerations
This study was approved by the Standing Committee for Scientific Research at Jazan University

(Reference No. REC-44/06/458) on 02 January 2022, under the protocol number HAPO-10-Z-001. The study
was conducted in accordance with the Declaration of Helsinki. All participants provided informed consent
before participation. Participants didn’t participate until they gave full approval. We did ensure a sufficient
level of confidentiality when handling the participants’ data. The participants’ privacy was upheld, and their
data was used only with their consent for scientific purposes.

2.5 Statistical Analysis
The unit of measurement in our study is the female population in the Jazan region. We gathered our

data by asking these women to complete the online questionnaire. We analyzed the results of 410 participants
of reproductive age. The data was analyzed through three processes: firstly, we gave a full description of the
data set of numbers, prevalence, frequencies, percentages, and standard error of the sample of variables in the
study. Secondly, we tested the distribution of each of the predictor variables among the dependent variables
separately by using bivariate analysis (chi-square test) or crosstabs procedure. Thirdly, we used regression
analysis to analyze the data, logistic regression for the binary data and multivariate linear regression for
continuous data. Finally, alongside using the regression model to study the relationship coefficients and 95%
confidence intervals (CIs) were obtained. Stata software, Version 16 (Stata Corp., TX, USA) was used for the
data analysis. All tests are two-sided, and a p-value < 0.05 is statistically significant.
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3 Results
The study population comprised 410 female participants, predominantly aged 18–25 years (46.1%),

single (50.24%), and Saudi nationals (99.02%) as shown in Table 1. Most participants resided in urban
areas (60.49%) and held bachelor’s degrees or higher (81.71%), with nearly half (49.76%) reporting monthly
incomes below 5000 Saudi Riyal (SR). Among the participants, physician-confirmed PCOS diagnoses
were present in 22.44%, with the most prevalent associated symptoms being hair loss (66.59%), acne
(32.20%), and hirsutism (19.02%). Anthropometric measurements indicated that 42.19% of participants were
overweight or obese, while 20.24% reported chronic diseases, and 25.12% had a history of miscarriage or
infertility. Regarding menstrual patterns, irregularities were reported in 19.27% of participants, with 12.20%
experiencing two-month amenorrhea and 7.07% reporting amenorrhea lasting three months or longer.
Laboratory-confirmed elevated testosterone levels were present in 5.12% of participants, while documented
insulin resistance was reported in 10.73% of the study population.

Table 1: Characteristics of the sample of female participants of reproductive age in the Jazan region of Saudi Arabia

Characteristics Total sample N (%) 410 (100.00)
Age group

18–25 189 (46.09)
26–35 76 (18.54)
36–45 107 (26.10)
>45 38 (9.27)

Marital status

Single 206 (50.24)
Married 186 (45.37)
Widow/divorced 18 (4.39)

Nationality

Saudi 406 (99.02)
Non-Saudi 4 (0.98)

Residency

Urban 254 (59.76)
Rural 171 (40.24)

Educational level

less than bachelor’s degree 75 (18.29)
Bachelor’s degree and above 335 (81.71)

Income1

<5000 204 (49.76)
5000–10,000 83 (20.24)
10,000–15,000 73 (17.80)
>15,000 50 (12.20)

(Continued)
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Table 1 (continued)

Characteristics Total sample N (%) 410 (100.00)

History of chronic diseases

No 307 (74.88)
Yes 103 (25.12)

History of miscarriage or infertility

No 307 (74.88)
Yes 103 (25.12)

BMI2

less than 18.5 67 (16.35)
Between 18.5 and 24.9 170 (41.46)
Between 25 and 29.9 119 (29.02)
30 or above 54 (13.17)

History of PCOS3

No 318 (77.56)
Yes 92 (22.44)

Insulin resistance

No 366 (89.27)
Yes 44 (10.73)

Hirsutism

No 332 (80.98)
Yes 78 (19.02)

Hair loss

No 137 (33.41)
Yes 273 (66.59)

Acne

No 278 (67.80)
Yes 132 (32.20)

High testosterone level

No 389 (94.88)
Yes 21 (5.12)

Period of absent menses

Regular 331 (80.73)
Two months 50 (12.20)
Three months or more 29 (7.07)

Note: 1Income categories are expressed in Saudi Riyal (SR), where 1 USD ≈ 3.75 SR. 2BMI: Body Mass Index; categories
defined according to WHO classification (kg/m2): underweight (<18.5), normal weight (18.5–24.9), overweight (25–
29.9), and obese (≥30). 3PCOS: Polycystic Ovarian Syndrome.
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Table 2 presents the distribution of anxiety among participants, revealing several significant associations
(p < 0.05). Age analysis showed the highest anxiety prevalence in the 18–25 age group (32.28%). Marital status
significantly influenced anxiety levels, with divorced/widowed participants showing the highest prevalence
(38.89%), followed by single participants (32.04%). Socioeconomic analysis revealed significantly higher
anxiety rates among those with monthly incomes below 5000 SR (36.27%), with notably lower rates in higher
income brackets (14.46% for 5000–10,000 SR, 17.81% for 10,000–15,000 SR, and 18.00% for >15,000 SR).
PCOS-related manifestations demonstrated strong associations with anxiety: women with PCOS had higher
anxiety prevalence (32.61% vs. 22.33%, p = 0.044), with particularly strong associations observed in those
with hirsutism (44.87% vs. 19.88%, p < 0.001), hair loss (32.60% vs. 12.76%, p < 0.001), acne (38.64% vs. 17.99%,
p < 0.001), and elevated testosterone levels (61.90% vs. 22.62%, p < 0.001). Additionally, insulin resistance
showed a significant association with anxiety (45.45% vs. 22.13%, p < 0.001). Menstrual irregularity showed a
progressive relationship with anxiety, increasing from 22.66% in those with regular cycles to 40.00% in those
with two-month amenorrhea, and 44.83% in those with three or more months of amenorrhea (p = 0.002).

Table 2: Distribution of characteristics by anxiety vs. non-anxiety groups among female participants of reproductive age
in the Jazan Region of Saudi Arabia

Characteristics No reported
anxiety

N (%)4 309 (75.37)

Reported anxiety N
(%)4 101 (24.63)

p-Value5

Age group 0.003**
18–25 128 (67.72) 61 (32.28)
26–35 57 (75.00) 19 (25.00)
36–45 91 (85.05) 16 (14.95)
>45 33 (86.84) 5 (13.16)

Marital status 0.006**
Single 140 (67.96) 66 (32.04)
Married 151 (81.18) 35 (18.82)
Widow/divorced 11 (61.11) 7 (38.89)

Nationality 0.986
Saudi 306 (75.37) 100 (24.63)
Non-Saudi 3 (75.00) 1 (25.00)

Residency 0.655
Urban 185 (74.60) 63 (25.40)
Rural 124 (76.54) 38 (23.46)

Educational level 0.888
Less than bachelor’s degree 57 (76.00) 18 (24.00)
Bachelor’s degree and above 252 (75.22) 83 (24.72)

Income1
<0.001***

<5000 130 (63.73) 74 (36.27)
5000–10,000 71 (85.54) 12 (14.46)
10,000–15,000 60 (82.19) 13 (17.81)
>15,000 41 (82.00) 9 (18.00)

History of chronic diseases 0.551
No 243 (74.31) 84 (25.69)
Yes 59 (71.08) 24 (28.92)

(Continued)
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Table 2 (continued)

Characteristics No reported
anxiety

N (%)4 309 (75.37)

Reported anxiety N
(%)4 101 (24.63)

p-Value5

History of miscarriage or
infertility

0.286

No 222 (72.31) 85 (27.69)
Yes 80 (77.67) 23 (22.33)

BMI2 0.993
Less than 18.5 50 (74.63) 17 (25.37)
Between 18.5 and 24.9 124 (72.94) 46 (27.06)
Between 25 and 29.9 88 (73.95) 31 (26.05)
30 or above 40 (74.07) 14 (25.93)

History of PCOS3 0.044**
No 247 (77.67) 71 (22.33)
Yes 62 (67.39) 30 (32.61)

Insulin resistance <0.001***
No 285 (77.87) 81 (22.13)
Yes 24 (54.55) 20 (45.45)

Hirsutism <0.001***
No 266 (80.12) 66 (19.88)
Yes 43 (55.13) 35 (44.87)

Hair loss <0.001***
No 125 (91.24) 12 (12.76)
Yes 184 (67.40) 89 (32.60)

Acne <0.001***
No 228 (82.01) 50 (17.99)
Yes 81 (61.36) 51 (38.64)

High testosterone level <0.001***
No 301 (77.38) 88 (22.62)
Yes 8 (38.10) 13 (61.90)

Period of absent menses 0.002**
(Regular) 256 (77.34) 75 (22.66)
Two months 30 (60.00) 20 (40.00)
Three months or more 16 (55.17) 13 (44.83)

Note: 1Income categories are expressed in Saudi Riyal (SR), where 1 USD ≈ 3.75 SR. 2BMI: Body Mass Index; categories
defined according to WHO classification (kg/m2): underweight (<18.5), normal weight (18.5–24.9), overweight (25–
29.9), and obese (≥30). 3PCOS: Polycystic Ovarian Syndrome. 4Percentages for each row were calculated using the
total number of participants in each category as the denominator. 5p-values were calculated using Pearson’s chi-square
test, p < 0.05 was considered statistically significant. **p < 0.01, and ***p < 0.001.

Table 3 presents multiple logistic regression analysis revealing several significant predictors of anxiety
among females in the Jazan region. Marital status emerged as a significant factor, with divorced/widowed
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females showing 4.4-fold higher odds of anxiety compared to single females (OR = 4.371, 95% CI: 1.282–
14.901, p = 0.018). Income levels demonstrated an inverse relationship with anxiety, where participants in
the 5000–10,000 SR and 10,000–15,000 SR brackets showed significantly reduced anxiety risk (OR = 0.348,
p = 0.008; OR = 0.405, p = 0.042, respectively) compared to those earning <5000 SR. Regarding clinical
manifestations, PCOS-related manifestations showed strong associations with anxiety: hair loss (OR = 2.285,
p = 0.008), hirsutism (OR = 1.745, p = 0.047), and acne (OR = 1.723, p = 0.048) all significantly increased
anxiety odds. The highest risk was associated with elevated testosterone levels (OR = 4.179, p = 0.012) while
menstrual irregularities showed a progressive increase in anxiety risk, where participants with 2-month and
≥3-month amenorrhea showed significantly higher odds of anxiety (OR = 2.451, p = 0.009; OR = 3.314, p =
0.011, respectively) compared to those with regular cycles.

Table 3: Multiple logistic regression analysis of factors associated with anxiety among Jazan female population in
reproductive age

General anxiety OR3 p-Value 95% CI4

Age group (18–25) 1
26–35 1.078 0.852 0.488–2.385
36–45 0.781 0.613 0.314–2.027
>45 0.533 0.337 0.147–1.926

Marital status (Single) 1
Married 0.643 0.303 0.278–1.494
Widow/divorced 4.371 0.018** 1.282–14.901

Nationality (Non-Saudi) 1
Saudi 2.150 0.535 0.192–24.117

Residency (Urban) 1
Rural 0.748 0.271 0.445–1.255

Educational level (Less than Bachelor’s Degree) 1
Bachelor’s degree and above 0.966 0.913 0.514–1.815

Income1(<5000) 1
5000–10,000 0.348 0.008** 0.161–0.757
10,000–15,000 0.405 0.042** 0.169–0.967
>15,000 0.552 0.212 0.215–1.408

Chronic diseases (No) 1
Yes 0.889 0.769 0.404–1.953

History of miscarriage or infertility (No)
Yes 1.181 0.679 0.537–2.623

BMI2 (Less than 18.5) 1
Between 18.5 and 24.9 0.985 0.966 0.492–1.972
Between 25 and 29.9 1.299 0.542 0.562–3.001
30 or above 1.754 0.319 0.581–5.294

Insulin resistance (No) 1
Yes 1.753 0.164 0.795–3.865

Hirsutism (No) 1
Yes 1.745 0.047** 0.953–3.195

Hair loss (No) 1
Yes 2.285 0.008** 1.243–4.203

(Continued)
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Table 3 (continued)

General anxiety OR3 p-Value 95% CI4

Acne (No) 1
Yes 1.723 0.048** 1.006–2.952

High testosterone level (No) 1
Yes 4.179 0.012** 1.375–12.696

Period of absent menses (Regular) 1
Two months 2.451 0.009** 1.252–4.799
Three months or more 3.314 0.011** 1.335–8.227
Constant 0.190 0.096 0.027–1.343

Note: 1Income categories are expressed in Saudi Riyal (SR), where 1 USD ≈ 3.75 SR. 2BMI: Body Mass Index;
categories defined according to WHO classification (kg/m2): underweight (<18.5), normal weight (18.5–24.9),
overweight (25–29.9), and obese (≥30). 3OR: Odds Ratio; calculated through multiple logistic regression analysis;
Categories in parentheses represent reference groups (OR = 1) for each variable in the logistic regression analysis.
495% CI: 95% Confidence Interval. **p < 0.01.

4 Discussion
This cross-sectional study revealed significant associations between PCOS and generalized anxiety

disorder among reproductive-age women in Jazan region, with PCOS patients showing markedly higher
anxiety prevalence (32.61%) compared to non-PCOS women (22.33%, p = 0.044). This prevalence rate falls
within the range reported in the international literature, though with significant regional variations. Our
findings are comparable to Indian studies that reported prevalence rates of 15% and 38.6% [18,33], but higher
than rates reported in other Gulf countries such as Oman (67% vs. 60%) [34]. The observed prevalence
is also lower than findings from Bangladesh (88%) [35], and slightly below a previous Saudi study that
reported a 40% prevalence [21]. Recent Saudi studies have documented similar patterns of psychological
burden, with a new study from Al-Ahsa reporting that 30.5% of PCOS patients experienced extremely
severe depression and 39.2% had extreme anxiety [36]. Additionally, two case-control studies from Riyadh
demonstrated significantly higher odds of anxiety in PCOS patients compared to controls (OR = 2.056 and
OR= 2.127, respectively) [37,38]. While our results align with the meta-analysis findings from U.S. studies that
consistently showed higher anxiety rates in PCOS patients compared to controls [22], the varying prevalence
rates likely reflect differences in sociocultural contexts, healthcare systems, and assessment methodologies
used across studies. This variation is evident even within Saudi Arabia, where rates of anxiety in PCOS
patients range from 32.61% in our Jazan cohort to 65.9%–67.85% in Riyadh studies [37,38], highlighting the
importance of considering regional sociocultural factors in psychological assessment and care.

The elevated anxiety risk in PCOS patients may be attributed to both physiological factors and
psychosocial stressors, particularly in conservative societies where appearance-related concerns and fer-
tility expectations create an additional psychological burden [25]. These sociocultural influences become
especially evident when examining specific demographic and clinical predictors of anxiety in our population.

Our analysis revealed significant associations between psychosocial factors and anxiety risk, with
marital status and socioeconomic position emerging as key determinants. Divorced/widowed women
demonstrated notably higher anxiety rates (38.89%) compared to married (18.82%) or single women (32.04%,
p = 0.006), while lower income (<5000 SR) was significantly associated with increased anxiety risk (36.27%,
p < 0.001). These findings align with a recent Eastern Saudi study [36] that reported higher anxiety prevalence
among divorced PCOS patients, particularly in conservative regions where divorce carries significant social
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stigma. The Jazan region’s traditional social fabric, where marriage and fertility are highly valued, may
amplify psychological distress among divorced women with PCOS. Similarly, an Omani study [39] attributed
elevated anxiety in divorced PCOS patients to social pressure and criticism regarding infertility, often leading
to marital discord. The socioeconomic gradient in anxiety risk observed in our study (36.27% in low-
income vs. 18.00% in high-income groups) mirrors international trends, with recent meta-analyses reporting
2.5-fold higher anxiety risk among PCOS patients from lower socioeconomic backgrounds [21]. This
association likely reflects both reduced access to healthcare resources and increased psychological burden
from managing PCOS symptoms with limited financial means, particularly in Jazan’s rural communities,
where healthcare access may be constrained. These findings underscore the need for targeted psychological
support for vulnerable PCOS patients, especially those facing both social and economic challenges.

Regarding the association between PCOS symptoms (hirsutism, alopecia, acne, and other manifesta-
tions) and developing anxiety symptoms, our data showed that women with these symptoms demonstrated
higher rates of anxiety compared to those without these clinical features. Regarding our second objective,
examining PCOS symptoms and anxiety, our data showed that women with these symptoms had higher
anxiety rates. Qualitative research has shown that women with hirsutism report diminished feminine
identity, reducing their quality of life [40] Our study found females with hirsutism were 1.7 times more likely
to develop anxiety than unaffected females, aligning with previous research that attributes this relationship
to anxiety-provoking social encounters and feelings of shame [41]. The continuous self-monitoring of facial
hair perpetuates anxiety and can contribute to social phobias [42].

The analysis of appearance-altering PCOS manifestations revealed significant psychological impacts,
with alopecia demonstrating a particularly strong association with anxiety (OR = 2.285, 95% CI: 1.243–4.203,
p = 0.008). This relationship remained robust after adjusting for demographic and clinical variables, suggest-
ing an independent contribution to psychological distress. This finding aligns with US and Indian studies
reporting associations between hair loss and increased anxiety in PCOS patients [18,43], demonstrating
similar associations (OR = 2.1, 95% CI: 1.8–2.5). The psychological burden of alopecia appears particularly
pronounced in cultural contexts where feminine identity is closely tied to hair appearance [44]. Similarly,
our analysis identified acne as an independent predictor of anxiety (OR = 1.723, 95% CI: 1.006–2.952, p =
0.048), with affected individuals showing significantly higher anxiety prevalence compared to those without
acne. This association aligns with recent systematic reviews [40,45] and regional studies [46] that consistently
demonstrate the psychological impact of PCOS-related dermatological manifestations. Barry et al. [46]
proposed a comprehensive model explaining these associations, where appearance-related symptoms trigger
a cascade of psychological responses, including diminished self-esteem, increased social anxiety, and body
image dissatisfaction, particularly in societies with a strong emphasis on physical appearance.

Analysis of endocrine parameters revealed a striking association between elevated testosterone levels
and anxiety risk in our cohort (OR = 4.179, 95% CI: 1.375–12.696, p = 0.012). This robust relationship
suggests that women with biochemically confirmed hyperandrogenism experience significantly higher rates
of anxiety compared to those with normal testosterone levels (61.90% vs. 22.62%, p < 0.001). These findings
align with recent meta-analyses [43] showing similar associations in PCOS populations (pooled OR = 3.82,
95% CI: 2.14–6.81) and observations in the general female population [47,48]. The biological plausibility
of this association is supported by emerging neurobiological evidence suggesting that androgens modulate
anxiety-related neural circuits through both genomic and non-genomic pathways [48]. Furthermore, the
hyperandrogenic state in PCOS is associated with increased sympathetic tone, potentially amplifying
anxiety susceptibility through autonomic dysregulation [49]. While two Turkish studies reported contrasting
results [50,51], these discrepancies likely reflect methodological heterogeneity rather than true biological
differences, as these studies were limited by small sample sizes (n < 100), lack of matched controls, and
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variations in testosterone measurement techniques [51]. Our findings contribute to the growing body of
evidence supporting the role of androgens in anxiety pathogenesis, particularly in PCOS populations.

Menstrual irregularity emerged as a significant predictor of anxiety in our PCOS cohort, demonstrat-
ing a dose-dependent relationship with symptom severity. Women experiencing two-month amenorrhea
showed significantly increased anxiety risk (OR = 2.451, 95% CI: 1.252–4.799, p = 0.009), while those with
prolonged amenorrhea (≥3 months) demonstrated even higher odds (OR = 3.314, 95% CI: 1.335–8.227, p =
0.011) compared to those with regular cycles [18]. This progressive association suggests that the chronicity of
menstrual dysfunction may play a crucial role in anxiety development. Recent meta-analyses have reported
similar patterns, with longer durations of amenorrhea correlating with increased psychological distress
(pooled effect size= 0.42, p< 0.001) [20]. The relationship between menstrual irregularity and anxiety appears
particularly pronounced in Gulf region populations, where fertility concerns carry significant sociocultural
implications [20]. A comprehensive review of Gulf Cooperation Council countries revealed comparable asso-
ciations between menstrual dysfunction and anxiety disorders (OR range: 2.1–3.8), suggesting that shared
cultural values and healthcare systems may influence the psychological impact of PCOS manifestations in
this region.

Our findings underscore the importance of integrating psychological care into standardized PCOS man-
agement protocols, given the high prevalence of anxiety symptoms (32.61%) in our cohort. In alignment with
Saudi Arabia’s Vision 2030 healthcare transformation agenda [52,53], we propose key policies for improved
care delivery: mandatory GAD-7 screening during PCOS diagnosis and follow-ups, particularly for patients
with multiple phenotypic manifestations; establishment of specialized PCOS clinics combining endocrine,
gynecological, and mental health services; and mandatory mental health competency training for healthcare
providers. This comprehensive model emphasizes both clinician education and patient psychoeducation
regarding the bidirectional relationship between PCOS symptoms and psychological well-being [54].

For future research, we recommend investigating how cultural expectations and fertility pressures
impact anxiety levels among women with PCOS in the Jazan region. Prospective cohort studies should focus
on establishing temporal relationships between PCOS manifestations and anxiety development [55]. Addi-
tionally, randomized controlled trials evaluating integrated treatment approaches are needed to determine
optimal strategies for addressing both endocrine and psychological aspects of PCOS.

Limitations
Several methodological constraints warrant careful interpretation of our findings. First, while online

survey methodology enabled a broad geographical reach, potential selection bias may exist due to differential
internet accessibility across socioeconomic strata. This digital divide could especially affect representation
from rural regions, where internet penetration remains variable. Second, the convenience sampling strategy,
although following standardized protocols, introduces limitations as it may not be representative of the target
population. This non-probability sampling method can limit the generalizability of research findings since
participants are selected based on ease of access rather than random selection, potentially overrepresenting
individuals with higher health literacy and psychological awareness. Third, the cross-sectional design inher-
ently limits causal inference regarding the temporal relationship between PCOS manifestations and anxiety
development. Additionally, the reliance on self-reported symptoms, although validated through standardized
instruments (GAD-7), may be affected by recall bias. Future longitudinal studies with probability-based
sampling methods and objective clinical assessments would address these limitations.
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5 Conclusions
This study identified biochemical hyperandrogenism as the strongest predictor of anxiety risk in Saudi

women with PCOS, underscoring the need for greater awareness and proactive screening for mental health
issues in patients presenting with androgenic manifestations. Longitudinal research is warranted to elucidate
temporal relationships between specific PCOS features and anxiety onset. Randomized controlled trials
are recommended to evaluate integrated treatment protocols addressing both hormonal and psychological
aspects of PCOS. The significant associations between endocrine dysfunction and anxiety prevalence
shown here highlight the necessity of incorporating routine psychological assessment and management into
standard PCOS care to improve both physical and mental health outcomes in this high-risk population.
These locally relevant findings can inform regional clinical practice transformation efforts aimed at providing
holistic PCOS care.
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