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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Polycystic ovary syndrome (PCOS) is a 

heterogeneous endocrine disorder associated with reproductive, 
metabolic, and psychosocial complications. In Iraq, limited data 
are available on symptom patterns, diagnostic experiences, and 
treatment behaviors, particularly from data-driven analyses of 
subgroup heterogeneity.

Objective: This study aimed to explore symptom profiles, 
diagnostic pathways, and treatment behaviors among a 
convenience sample of Iraqi women reporting PCOS-related 
features, and to identify phenotype-like subgroups using 
unsupervised machine learning.

Methods: A cross-sectional survey was conducted among 
402 Iraqi women recruited through clinics, campuses, and 
social media platforms. Data were collected on demographic 
characteristics, menstrual irregularity, hirsutism, acne, 
body weight, fertility-related concerns, diagnosis history, 
and treatment practices. Because recruitment relied on 
convenience sampling, the sample was predominantly young, 
unmarried, and likely urban/suburban, educated, and internet-
connected. Principal component analysis (PCA) was used for 
dimensionality reduction, followed by K-means clustering to 
identify phenotype-like subgroup patterns.

Results: Among this convenience sample, 59.9% of participants 
reported a prior laboratory-supported diagnosis of PCOS, 30.2% 
reported a clinical diagnosis, and 9.7% reported symptoms 
without a prior diagnosis. Complementary or traditional 
medicine use was common in this sample (96.0%), and 93.3% 
expressed concern regarding future fertility. Symptom burden 
was observed across BMI categories. Unsupervised clustering 
identified three phenotype-like subgroups: a mild/lean profile, 
an acne-predominant/moderate profile, and a higher-weight 
profile with more marked hirsutism.

Conclusion: This study provides an exploratory view of 
PCOS-related symptom patterns, diagnostic pathways, and 
treatment behaviors among a predominantly young convenience 
sample of Iraqi women. Given the sampling strategy and 
reliance on self-reported information, the findings should be 
interpreted cautiously as hypothesis-generating rather than 
nationally representative of Iraqi women. Nevertheless, the 
observed heterogeneity and fertility-related concerns may help 
inform culturally sensitive counseling and future larger, more 
representative studies in Iraq.

Key words. Polycystic ovary syndrome, PCOS, Iraq, 
phenotype clustering, women’s health, unsupervised learning, 
reproductive health.
Introduction.

PCOS has been identified as an endocrine disorder of 
significant prevalence among women of reproductive age, 

with an incidence of between 6% and 20%, depending on the 
diagnostic criteria used and population in consideration [1]. 
PCOS expresses itself in terms of clinical features such as 
irregular menstrual cycles, hyperandrogenism, and polycystic 
ovaries, accompanied by numerous associated complications; 
in addition, PCOS is a leading cause of anovulatory infertility 
and is an independent risk factor in the development of type-2 
diabetes, cardiovascular illness, and mental illness [2].

PCOS is a common medical disorder often linked to 
misdiagnosis and misconceptions, especially with its high 
prevalence in many countries. The situation is compounded in 
lower- and lower-middle-income countries where there is poor 
health infrastructure and limited public awareness. Deep-seated 
cultural biases in endocrine and reproductive issues cause delays 
in diagnosis and further increase treatment diversification in the 
Middle East and North Africa (MENA) region [3]. In Iraq, there 
is considerable void when it comes to population-based studies 
examining the prevalence, degree of symptoms, and treatment 
of PCOS, and this in turn slows down the development of 
evidence-based clinical guidelines and public health policies.

Modern diagnostic protocols, mostly based on Rotterdam's 
2003 criteria, require satisfaction of two of three given criteria: 
oligo/anovulation, hyperandrogenism (clinical or biochemical), 
and findings of polycystic ovaries using ultrasound. 
However, phenotypic heterogeneity of PCOS in diverse 
populations necessitates that its presence be fully understood 
within heterogeneous ethnic, genetic, and environmental 
conceptualizations [4]. Furthermore, while obesity is often 
emphasized as a powerful risk factor, recent evidence confirms 
lean phenotypes of PCOS, specifically within Asian and Middle 
Eastern population cohorts [5].

Along with its medical complexity, PCOS can significantly 
affect quality of life. Symptoms such as abnormal hair growth, 
acne, menstrual irregularity, and fertility-related concerns may 
contribute to psychological distress, reduced quality of life, and 
social discomfort. Limited access to specialized care, stigma, 
and dissatisfaction with available treatment may also encourage 
some women to use traditional or complementary therapies 
alongside, or instead of, conventional medical care [4,6].

The following study attempts to bridge existing knowledge 
gaps by providing an in-depth, evidence-based analysis of 
PCOS in Iraqi women. Using descriptive statistics, inferential 
analysis, and advanced machine learning algorithms like 
clustering and Principal Component Analysis (PCA), we analyze 
symptomatology, diagnostic trends, treatment modalities, and 
sociocultural determinants of views and control of the condition. 
This study not only adds to local epidemiological knowledge 
but provides opportunities to develop culture-specific and 
individualized measures of managing PCOS in Iraq.
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Gap and hypotheses. Empirical data on PCOS symptom 
presentation and treatment pathways among Iraqi women are 
scarce. Building on evidence from other low- and lower-middle-
income settings, we hypothesized that: (i) complementary/
traditional therapy use would be high; (ii) lean PCOS phenotypes 
would be present across BMI categories; and (iii) data-driven 
phenotypes (via PCA/k-means) might differ in prominence 
from non-Iraqi cohorts due to cultural and access factors.
Materials and Methods.
Study Design:

The present study adopted descriptive cross-sectional research 
to evaluate clinical presentations, diagnostic examinations, 
treatments, and demographic factors of women diagnosed with 
or suspected of suffering from PCOS in Iraq. The research 
combined quantitative and analytical approaches by applying 
inferential statistical analysis and unsupervised machine learning 
algorithms to identify trends and subgroups of participants. 
This cross-sectional study was designed, conducted, and 
reported in accordance with the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement.
Study Population and Sampling:

The sample of interest comprised of Iraqi women aged 
between 16 and 50 years, who were recruited from both 
government and private health clinics, college campuses, and 
social media. To maximize reach and recruitment due to the 
exploratory nature of the study, convenience sampling was 
used. The inclusion criterion was either self-report diagnosis of 
PCOS or demonstration of at least two major symptoms, which 
were menstrual irregularities, acne, and hirsutism. Overall, there 
were 402 valid responses that were received and processed.

Convenience recruitment via clinics, campuses, and social 
media likely over-represents younger, urban/suburban, and 
internet-connected women; findings are hypothesis-generating 
within this frame and not population-prevalence estimates for 
Iraq.
Data Collection Tool:

A structured questionnaire was developed based on validated 
PCOS assessment instruments and expert consultation. The 
questionnaire was divided into five sections:

1. Demographics (age, weight, marital status, education level)
2. Clinical Symptoms (menstrual irregularity, acne, hair loss, 

excessive hair growth)
3. Diagnosis History (method of diagnosis, laboratory 

confirmation, ultrasound use)
4. Fertility Concerns and Reproductive History
5. Treatment Practices (medications, alternative therapies, 

lifestyle changes)
The survey was administered online and in-person, with 

informed consent obtained from all participants. Ethical 
clearance was secured through institutional review boards.
Data Analysis.
Data completeness and missing data:

Analyses followed an available-case approach (complete cases 
per analysis). Of the total sample (N = 402), BMI/weight was 
available for n = 286 (missing 116, 28.9%), age for n = 300 

(missing 102, 25.4%), diagnosis status for n = 399 (missing 
3, 0.7%), and marital status for n = 402 (with a coded “No 
response” category, n = 5). No imputation was performed given 
the exploratory design. Denominators (n) are explicitly reported 
for each table/figure. Because weight nonresponse may be non-
random (e.g., underreporting at higher weights), BMI-related 
summaries should be interpreted with caution.
Diagnostic definitions:

We classified participants as: (i) laboratory-confirmed 
PCOS—clinician diagnosis supported by testing consistent 
with Rotterdam criteria (any two of oligo/anovulation, 
clinical/biochemical hyperandrogenism, polycystic ovaries 
on ultrasound; typical labs included total/free testosterone or 
DHEA-S, LH/FSH), (ii) clinically diagnosed PCOS—clinician 
diagnosis based on history/exam without confirmatory testing 
available, and (iii) not diagnosed—PCOS-consistent symptoms 
but no prior diagnosis.

Because diagnosis and testing were self-reported, primary 
analyses are descriptive. To reduce misclassification concerns, 
we report results by diagnostic stratum (laboratory-confirmed 
vs clinically diagnosed vs undiagnosed) rather than pooling into 
a single prevalence estimate.

Diagnostic status, symptom history, and prior laboratory 
evaluation were based entirely on participant self-report. No 
chart review, ultrasound verification, biochemical androgen 
assessment, or standardized clinical scoring tools were used. 
Therefore, the term “self-reported prior laboratory-supported 
diagnosis” refers to participant recall of prior testing consistent 
with PCOS evaluation rather than independently verified 
laboratory confirmation.

To assess the potential influence of missingness on the 
clustering analysis, a sensitivity comparison was conducted 
between participants with complete clustering-variable data 
and those with missing clustering-variable data, using available 
demographic and diagnostic variables. The comparison focused 
on age group, marital status, diagnosis category, and available 
symptom indicators. This analysis was intended to determine 
whether the complete-case subset differed meaningfully from 
participants excluded from clustering. Because the study was 
exploratory and because BMI/weight nonresponse may not have 
been completely random, multiple imputation was not used as 
the primary analytical strategy. Therefore, clustering results 
were interpreted as complete-case exploratory findings rather 
than definitive subgroup classifications for the full recruited 
sample.
Descriptive Statistics:

Descriptive analyses were used to summarize demographic 
characteristics and symptom frequencies. Percentages, means, 
and standard deviations were calculated for categorical and 
continuous variables.
Inferential Statistics:

Chi-square tests assessed the association between categorical 
variables, including age groups, weight categories, and 
diagnosis methods. Logistic regression was employed to 
identify predictors of confirmed PCOS diagnosis. ANOVA was 
used to compare symptom burden across diagnosis categories. 
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Spearman correlation measured associations between symptom 
frequency and fertility-related stress.
Advanced Analytical Techniques:

To uncover underlying patterns in symptomatology, Principal 
Component Analysis (PCA) was conducted to reduce 
dimensionality and identify key symptom clusters. K-means 
clustering was then used to classify respondents into subgroups 
based on similarity of symptom profiles. These analyses aimed 
to propose phenotype-based categorization models relevant to 
the Iraqi population.
Dimensionality reduction and clustering:

Features and preprocessing: Multivariate analyses used the 
symptom and anthropometric features collected in this study: 
menstrual irregularity (ordinal), acne (ordinal), excessive hair 
growth/hirsutism (ordinal), hair loss (ordinal), and weight/BMI 
(continuous when available; otherwise, BMI category encoded 
ordinally). Binary indicators were coded as 0/1, and ordinal 
features were treated as integers. All continuous and ordinal 
variables were z-standardized prior to analysis.

Principal component analysis (PCA): PCA was performed 
on the correlation matrix to decorrelate symptoms and reduce 
dimensionality. Component retention followed convergent 
criteria, including Kaiser’s rule (eigenvalue > 1), scree/elbow 
inspection, and parallel analysis. The retained components 
explained 38.2%, 24.7%, and 13.1% of the variance, 
respectively, with a cumulative explained variance of 76.0%. 
Loadings indicated an androgenic axis (acne, hirsutism, hair 
loss) and a cycle/weight axis (menstrual irregularity, weight/
BMI).

K-means clustering: Clustering was performed on the 
retained PCA scores rather than on raw variables to improve 
separation and reduce noise. Candidate cluster counts (k = 2–6) 
were compared using within-cluster sum of squares (elbow 
criterion), average silhouette width, and clinical interpretability. 
Diagnostics favored k = 3, with an average silhouette width of 
0.41, yielding three distinct and clinically interpretable clusters. 
Clusters were visualized in the PC1–PC2 plane. Because BMI 
data were missing for a proportion of participants, clustering 
was performed on the analytic subset with complete clustering-
variable data (n = 286). Cluster proportions were therefore 
calculated relative to this subset rather than the full study 
sample. The final cluster structure consisted of Cluster A: n = 
112 (39.2%), Cluster B: n = 97 (33.9%), and Cluster C: n = 77 
(26.9%).
Model diagnostics and validation:

Logistic regression: The binary outcome was self-reported 
prior laboratory-supported PCOS diagnosis. Predictors included 
age group, hirsutism, acne, hair loss, and weight/BMI category, 
with variables dummy-coded or standardized as appropriate. 
Multicollinearity was assessed using variance inflation factors, 
and all predictors showed acceptable values. Model calibration 
was evaluated using the Hosmer–Lemeshow goodness-of-
fit test, while model discrimination was assessed using the 
area under the receiver operating characteristic curve. The 
model showed acceptable calibration, as indicated by a non-
significant Hosmer–Lemeshow test (p = 0.463), and acceptable 
discriminatory performance based on the receiver operating 
characteristic curve (AUC = 0.742).

ANOVA and correlations: One-way ANOVA compared mean 
symptom counts across diagnosis categories, and Tukey HSD 
post-hoc testing was applied where appropriate. Spearman’s rho 
was used to summarize associations among symptom count, 
fertility-related concern, and anthropometric variables.
Results.

This section presents the findings of this cross-sectional study 
exploring self-reported symptom patterns, diagnostic pathways, 
and treatment-related behaviors associated with PCOS among 
a convenience sample of Iraqi women. The analyses include 
descriptive statistics, inferential testing, and exploratory 
multivariate modeling. Because participants were recruited 
through campuses, social media, and urban clinics, the findings 
should be interpreted within the context of this recruited sample 
rather than as nationally representative estimates.
Descriptive Statistics.
Reader guide to denominators:

Totals vary across variables because of item nonresponse. BMI 
data were available for 286 participants (116 missing; 28.9%), 
age for 300 participants (102 missing; 25.4%), diagnosis status 
for 399 participants (3 missing; 0.7%), and marital status for all 
402 participants, including 5 classified as “No response.” All 
analyses were performed using available-case denominators, 
which are reported in the relevant tables.
Sampling frame context:

The age distribution (16–25 years = 84.0%) and marital-
status distribution (unmarried = 85.1%) are consistent with 
recruitment from campuses, social media platforms, and urban 
clinics. These distributions likely reflect a predominantly young, 
urban/suburban, educated, and internet-connected subgroup and 
should not be interpreted as indicating a lower burden of PCOS 
among older or married women in the broader Iraqi population.

A sensitivity comparison was performed between participants 
included in the complete-case clustering subset and those 
excluded because of missing clustering variables. Available 
demographic and diagnostic characteristics were compared 
descriptively to assess whether the analytic subset differed from 
the broader recruited sample. Because BMI/weight and age data 
were missing for a substantial proportion of participants, the 
clustering results should be interpreted as exploratory findings 
based on the complete-case subset rather than as definitive 
patterns representing the full sample.
Weight Distribution of Respondents:

Among the 286 participants with available BMI data, the 
largest proportion fell within the normal BMI range (18.5–
24.9 kg/m²), accounting for 61.9% of respondents. However, 
PCOS-related symptoms were also reported among participants 
classified as underweight (9.0%) and obese (7.0%), suggesting 
that symptom burden in this sample was distributed across the 
BMI spectrum rather than being limited to higher-weight groups. 
These findings should be interpreted cautiously because BMI 
data were missing for a substantial proportion of the sample.
Age Distribution of Respondents:

Respondents were predominantly aged 16–25 years, with 
31.7% aged 16–20 years and 52.3% aged 21–25 years, yielding 
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Figure 1. Weight Distribution of Respondents.

Figure 2. Age Distribution of Respondents.

Figure 3. Diagnosis Method Among Respondents.
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Figure 4. Marital Status of Respondents.

Figure 5. Symptom Correlation Heatmap Among PCOS Respondents.
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Figure 6. K-means clustering of symptom profiles (k = 3) projected onto the first two principal components (PC1–PC2). Each marker denotes 
one participant; marker shape indicates cluster membership (A, B, C).

BMI Category Number of Respondents Percentage (%)
Underweight (<18.5) 36 9.0%
Normal (18.5–24.9) 177 61.9%
Overweight (25–29.9) 53 18.5%
Obese (≥30) 20 7.0%
Total 286* 100%

Table 1. Weight Distribution of Respondents.

Age Group Number of Respondents Percentage (%)
16–20 95 31.7
21–25 157 52.3
26–30 31 10.3
31–35 10 3.3
36–50 7 2.4

Table 2. Age Distribution of Respondents.

Diagnosis Method Number of Respondents Percentage (%)
Confirmed by Tests 239 59.9
Diagnosed Clinically 121 30.2
Not Diagnosed 39 9.7

Table 3. PCOS Diagnosis Methods.

Marital Status Number of Respondents Percentage (%)
Unmarried 342 85.1
Married 55 13.7
No Response 5 1.2

Table 4. Marital Status of Respondents.
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Metric Value
Weighted Mean Age 22.7 years
Weighted Mean Weight 64.6 kg
Diagnosis via Confirmed Testing (%) 59.9
Undiagnosed Respondents (%) 9.8

Table 5. Summary of Descriptive Statistics.

Variable Pair χ² Value p-value
Weight vs Menstrual Irregularity 12.54 0.017
Age Group vs Diagnosis Type 18.76 0.004

Table 6. Chi-Square Results.

Predictor Odds Ratio p-value
Age 21–25 2.8 0.007
Excessive Hair Growth 3.5 0.001
Acne 1.9 0.021

Table 7. Logistic Regression Results.

Diagnosis Type Mean Symptoms Std. Dev.
Confirmed by Tests 5.1 1.3
Clinically Diagnosed 4.2 1.0
Not Diagnosed 3.1 1.5

Table 8. Symptom Severity by Diagnosis Group.

Variables Correlation (ρ) p-value
Weight vs Menstrual Irregularity 0.44 0.006
Symptoms vs Fertility Stress 0.29 0.033

Table 9. Symptom Correlation Matrix.

Cluster n % Dominant traits
A 112 39.2% Lean/mild androgenic & cycle symptoms
B 97 33.9% Acne-predominant, moderate burden
C 77 26.9% Higher weight, marked hirsutism, severe burden

Table 10. Cluster sizes and summary features.

a combined 84.0% in this age range. The weighted mean age 
was 22.7 years. This concentration in younger age groups most 
likely reflects the recruitment strategy and should therefore 
be considered a characteristic of the sample rather than a 
population-level estimate.
Diagnosis Method:

Among the 399 participants with available diagnostic 
information, 239 (59.9%) reported a self-reported prior 
laboratory-supported diagnosis, 121 (30.2%) reported a clinical 
diagnosis based on symptoms without confirmatory testing, 
and 39 (9.7%) reported symptoms without a prior diagnosis. 
Because diagnostic status was self-reported and not verified 
through medical records, these categories should be interpreted 
as participant-reported diagnostic pathways rather than 
independently confirmed clinical classifications.
Marital Status:

The study population was predominantly unmarried, with 
342 participants (85.1%) reporting unmarried status and 55 
participants (13.7%) reporting married status. This distribution 
may help explain the high prevalence of fertility-related concern 
reported in the sample, which may reflect anticipated future 
reproductive concerns rather than current attempts to conceive.

Summary Metrics:
To further summarize the descriptive data, key population 

metrics were calculated.
Inferential Analysis:

Chi-Square Test: Significant associations were detected 
between weight and menstrual irregularity (p < 0.05), as well as 
between age and diagnosis method (p < 0.01).

Logistic Regression: Binary logistic regression identified 
predictors of PCOS diagnosis. Excessive hair growth and acne 
were the most significant predictors, in addition to the 21–25 
age group.

Model diagnostics indicated acceptable calibration and 
discrimination. The Hosmer–Lemeshow goodness-of-fit test 
was not statistically significant (p = 0.463), suggesting adequate 
model fit. The area under the receiver operating characteristic 
curve was 0.742, indicating acceptable discriminatory 
performance.
ANOVA:

Symptom burden differed significantly across diagnosis types.
Correlation Analysis: Spearman correlation showed strong 

relationships between weight and menstrual irregularity, as well 
as symptom count and fertility-related stress.
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Heatmap Correlation Analysis: To explore inter-symptom 
relationships, a correlation heatmap was constructed.

Results revealed strong co-occurrence of androgenic symptoms 
such as hair loss, hirsutism, and acne, reinforcing the hormonal 
basis of symptom clustering.
PCA and k-means clustering (k = 3):

Principal component analysis showed that PC1 explained 
38.2% of the variance, PC2 explained 24.7%, and PC3 explained 
13.1%, with a cumulative explained variance of 76.0%. PC1 
loaded mainly on androgenic features, particularly acne, 
hirsutism, and hair loss, whereas PC2 aligned more closely with 
menstrual irregularity and weight/BMI.

Elbow and silhouette diagnostics supported a three-cluster 
solution, with an average silhouette width of 0.41, indicating 
acceptable internal separation for an exploratory analysis. 
Because clustering required complete data on clustering 
variables, this analysis was performed on the complete-case 
subset of 286 participants, rather than the full sample of 402. 
Therefore, cluster proportions are reported relative to the 
clustering subset only.

Three exploratory symptom-based clusters were identified:
• Cluster A: mild/lean symptom profile, with lower weight/

BMI and milder androgenic and menstrual symptoms; n = 112, 
39.2%.

• Cluster B: acne-predominant/moderate symptom profile, 
with moderate symptom burden, more prominent acne, and 
intermediate BMI; n = 97, 33.9%.

• Cluster C: higher-weight/hirsutism-predominant symptom 
profile, with higher weight/BMI, more marked hirsutism, and 
greater overall symptom burden; n = 77, 26.9%.

These clusters should be interpreted as exploratory self-
reported symptom profiles within the analytic subset, rather 
than fixed or nationally generalizable PCOS phenotypes.

Supplementary materials provide the questionnaire overview, 
variable coding scheme, data completeness summary, descriptive 
tables, inferential outputs, PCA summary, and clustering profiles 
used in the exploratory analysis.
Discussion.

This study explored self-reported symptom patterns, 
diagnostic pathways, fertility-related concerns, and treatment-
related behaviors associated with PCOS among a convenience 
sample of Iraqi women. By combining descriptive statistics, 
inferential analyses, PCA, and K-means clustering, the study 
provides an exploratory view of symptom heterogeneity and 
healthcare-related experiences within this recruited sample. 
However, the findings should be interpreted cautiously because 
participants were recruited through clinics, campuses, and 
social media platforms, which may have overrepresented 
younger, unmarried, urban/suburban, educated, and internet-
connected women. Therefore, the results should be viewed as 
hypothesis-generating and sample-specific rather than nationally 
representative estimates for all Iraqi women with PCOS. This 
cautious interpretation is particularly important given the need 
for more context-specific and methodologically robust PCOS 
research in Iraq and the wider Middle East and North Africa 
region [7-15].

A central finding of the study was the broad distribution of 
PCOS-related symptoms across BMI categories. Although the 

largest proportion of participants with available BMI data fell 
within the normal BMI range, symptoms were also reported 
among underweight, overweight, and obese respondents. This 
observation supports the view that PCOS-related symptom 
burden is not limited to higher-weight individuals and that 
reliance on body habitus alone may delay recognition among 
leaner patients. These findings are consistent with earlier 
evidence showing that PCOS may manifest across diverse 
anthropometric profiles and should not be reduced to an obesity-
linked condition alone [2,5-7]. At the same time, because BMI 
data were missing for a substantial proportion of respondents, 
weight-related interpretations should remain cautious.

The study also showed that androgenic features, particularly 
excessive hair growth and acne, were strongly associated with 
self-reported prior laboratory-supported diagnosis. This pattern 
is clinically plausible because visible symptoms may increase 
patient concern, encourage healthcare-seeking behavior, and 
raise clinician suspicion of PCOS. Similarly, participants 
reporting a prior laboratory-supported diagnosis had the highest 
mean symptom counts, followed by clinically diagnosed 
participants, whereas undiagnosed symptomatic women had 
lower but still notable symptom burdens. These findings 
suggest that symptom visibility and severity may influence the 
likelihood of formal diagnostic recognition. This interpretation 
aligns with established international diagnostic frameworks in 
which hyperandrogenic manifestations remain among the most 
recognizable clinical features of PCOS [1,5,7,15]. However, 
because diagnostic status was based entirely on participant 
self-report and was not confirmed through medical records, 
ultrasound findings, biochemical androgen assessment, or 
standardized clinical scoring, diagnostic misclassification 
cannot be excluded.

The correlation and heatmap analyses further supported the 
co-occurrence of androgenic symptoms such as hirsutism, acne, 
and hair loss. These interrelationships are consistent with the 
hormonal basis of PCOS and support the use of multivariate 
exploratory approaches to examine symptom heterogeneity. 
The PCA findings identified a dominant androgenic axis and a 
second axis more closely related to menstrual irregularity and 
weight/BMI. This dimensional structure provided a useful basis 
for exploratory subgroup analysis and is broadly consistent with 
previous work suggesting that PCOS is not a single uniform 
condition, but rather a spectrum of overlapping reproductive, 
androgenic, metabolic, and psychosocial presentations 
[5,6,10,15].

Using PCA-informed K-means clustering, the analysis 
identified three exploratory self-reported symptom profiles 
within the complete-case analytic subset: a mild/lean profile, 
an acne-predominant/moderate profile, and a higher-weight/
hirsutism-predominant profile. These subgroupings may help 
illustrate heterogeneity in symptom presentation within the 
recruited sample. However, they should not be interpreted as 
clinically confirmed PCOS phenotypes because the analysis 
was based on self-reported symptoms and participant-reported 
diagnostic history rather than verified clinical, biochemical, 
or ultrasound data. Similar machine-learning approaches have 
previously been used to explore PCOS subtype patterns in 
other populations, but the present findings should be viewed 
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as hypothesis-generating and requiring external validation in 
clinically assessed Iraqi or regional cohorts [10].

A central methodological consideration is that all diagnostic 
histories, symptom reports, and prior laboratory evaluations 
were based on participant self-report. No medical chart review, 
ultrasound confirmation, biochemical androgen testing, or 
standardized clinical scoring system was used. Therefore, 
the identified clusters should not be interpreted as clinically 
confirmed PCOS phenotypes. Instead, they represent exploratory 
self-reported symptom profiles within the recruited sample. 
This distinction is important because recall bias, reporting 
bias, and diagnostic misclassification may have influenced the 
classification of participants and the resulting cluster structure.

Another notable observation was the very high reported 
use of complementary or traditional medicine in this sample. 
While this may reflect the cultural relevance and accessibility 
of non-conventional care approaches, it may also be influenced 
by the recruitment strategy, the young age structure of the 
sample, self-reporting tendencies, and possible selection effects 
from social media-based participation. Therefore, this finding 
should not be interpreted as a national prevalence estimate for 
all Iraqi women with PCOS, but rather as a sample-specific 
observation that warrants further investigation in broader and 
more representative studies. This cautious interpretation is 
supported by regional literature, as prior studies from Saudi 
Arabia and Jordan have also documented complementary and 
alternative medicine use among women with PCOS, although 
at lower frequencies than observed in the present sample [9,16]. 
The difference may reflect sampling-frame effects, generational 
differences, healthcare access patterns, or sociocultural variation 
in health-seeking behavior.

The high prevalence of fertility-related concern should be 
interpreted within the demographic and sociocultural context 
of the sample. Because most respondents were young and 
unmarried, these concerns likely reflect anticipatory anxiety 
about future marriage, pregnancy, and motherhood rather than 
current infertility evaluation or active attempts to conceive. In 
the Iraqi context, reproductive expectations are often closely 
connected to family life, marriage prospects, and social identity. 
Therefore, fertility-related concern should not be interpreted 
simply as a direct symptom of PCOS, but as a culturally 
shaped psychosocial response that may interact with perceived 
reproductive risk. This finding highlights the importance of 
culturally sensitive counselling that addresses both accurate 
medical information and future-oriented reproductive anxiety.
Clinical and public health implications.

Although exploratory, the findings highlight several practical 
implications. First, PCOS-related symptoms may be overlooked 
in women who do not fit the stereotypical image of obesity-
associated PCOS, which underscores the importance of broader 
symptom-based awareness. Second, visible androgenic features 
such as hirsutism and acne may serve as important triggers 
for both self-recognition and healthcare utilization. Third, 
the widespread reliance on complementary or traditional 
practices within this sample suggests that culturally sensitive 
counselling should address both biomedical management and 
existing patient beliefs and behaviors. Finally, the observed 

heterogeneity in self-reported symptom patterns supports the 
need for individualized rather than one-size-fits-all approaches 
to PCOS-related counseling and care.
Strengths.

This study has several strengths. It examined multiple domains 
of PCOS-related experience, including symptom patterns, 
diagnostic history, fertility-related concern, and treatment 
behavior, within one analytic framework. It also combined 
conventional statistical methods with exploratory machine-
learning techniques, allowing both descriptive interpretation 
and data-driven subgroup exploration. In addition, the use 
of PCA before clustering helped reduce dimensionality and 
improve the interpretability of subgroup structure. The study 
also contributes preliminary evidence from Iraq, where data 
on PCOS-related symptom profiles, diagnostic pathways, and 
culturally shaped treatment behaviors remain limited.
Limitations.

This study has important limitations. First, the use of 
convenience sampling through clinics, campuses, and social 
media likely introduced substantial selection bias, resulting 
in overrepresentation of younger, unmarried, urban/suburban, 
educated, and internet-connected women. As a result, the 
findings are not generalizable to all Iraqi women, particularly 
older, rural, less educated, married, or digitally underrepresented 
populations.

Second, all variables, including diagnosis status, symptom 
history, prior laboratory evaluation, fertility concerns, and 
treatment behaviors, were self-reported. No medical chart review, 
ultrasound verification, biochemical androgen measurements, 
or standardized clinical scoring systems were used. Therefore, 
recall bias, reporting bias, and diagnostic misclassification are 
possible. In particular, the category described as self-reported 
prior laboratory-supported diagnosis reflects participant recall 
of prior testing, not investigator-confirmed laboratory evidence.

Third, missing data were substantial for key variables, 
especially BMI/weight and age. BMI/weight data were 
missing for 116 participants, and age data were missing for 
102 participants. Because BMI/weight was included in the 
clustering procedure, K-means clustering was restricted to the 
complete-case subset. Although a sensitivity comparison was 
conducted using available variables, missing anthropometric 
data may not have been completely random, as some participants 
may have avoided reporting weight due to discomfort or 
stigma. Therefore, the identified clusters may partly reflect the 
characteristics of participants with complete data and may not 
fully represent the entire recruited cohort. Future confirmatory 
studies should use stronger missing-data strategies, including 
multiple imputation where appropriate, and should prioritize 
complete anthropometric and clinical data collection.

Fourth, the inferential analyses were exploratory in nature, 
and multiple statistical tests were performed. Accordingly, 
statistically significant findings should be interpreted cautiously. 
Finally, although the clustering results were interpretable, their 
robustness should be confirmed in larger datasets with validated 
diagnostic measures, more complete anthropometric data, and 
external replication.
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Future Directions.
Future research should aim to recruit larger and more diverse 

samples using broader community-based strategies that 
include older women, rural populations, married women, and 
participants with limited digital access. Studies incorporating 
medical record validation, ultrasound data, biochemical markers, 
and standardized symptom scoring would substantially improve 
diagnostic precision. In addition, replication of the clustering 
approach in representative Iraqi or regional cohorts would help 
determine whether the symptom-based profiles observed here 
are stable, clinically meaningful, and applicable beyond this 
exploratory sample. Future work should also examine how 
cultural expectations around fertility, marriage, and motherhood 
shape the psychosocial experience of PCOS among young 
women in Iraq.
Conclusion.

This study provides an exploratory analysis of self-reported 
symptom patterns, diagnostic pathways, treatment-related 
behaviors, and fertility-related concerns among a predominantly 
young convenience sample of Iraqi women reporting PCOS-
related features. The findings suggest heterogeneity in self-
reported symptom presentation, including exploratory symptom-
based profiles characterized by mild/lean presentation, acne-
predominant moderate burden, and higher-weight presentation 
with more marked hirsutism.

These profiles should not be interpreted as clinically confirmed 
PCOS phenotypes, but rather as hypothesis-generating patterns 
that require validation through clinical assessment, biochemical 
testing, ultrasound confirmation, and more representative 
sampling frameworks. Importantly, fertility-related concern 
in this predominantly young and unmarried sample should be 
understood as future-oriented reproductive anxiety shaped by 
sociocultural expectations, rather than as evidence of current 
infertility or active attempts to conceive.

Because the study relied on convenience sampling through 
clinics, campuses, and social media, and because all diagnostic 
and symptom variables were self-reported, the results are not 
nationally representative of Iraqi women. Nevertheless, the 
study highlights the potential value of broader symptom-based 
recognition, culturally sensitive counselling, and individualized 
approaches to PCOS-related care. Future studies should use 
representative sampling frameworks, validate clinical measures, 
and externally confirm diagnostic data to better define PCOS-
related symptom profiles and treatment patterns in Iraq.
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