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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 Traqi 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% ofparticipants
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 Iragi 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,
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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
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(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.



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 wvariance,
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).
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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/m?), 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 6. K-means clustering of symptom profiles (k = 3) projected onto the first two principal components (PCI-PC2). Each marker denotes
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Table 1. Weight Distribution of Respondents.

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 2. Age Distribution of Respondents.

Age Group Number of Respondents Percentage (%)
1620 95 31.7

21-25 157 52.3

26-30 31 10.3

31-35 10 33

36-50 7 24

Table 3. PCOS Diagnosis Methods.

Diagnosis Method Number of Respondents Percentage (%)
Confirmed by Tests 239 59.9

Diagnosed Clinically 121 30.2

Not Diagnosed 39 9.7

Table 4. Marital Status of Respondents.

Marital Status Number of Respondents Percentage (%)
Unmarried 342 85.1

Married 55 13.7

No Response 5 1.2
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Table 5. Summary of Descriptive Statistics.

Metric

Weighted Mean Age

Weighted Mean Weight

Diagnosis via Confirmed Testing (%)

Undiagnosed Respondents (%)

Table 6. Chi-Square Results.

Variable Pair ¥* Value

Weight vs Menstrual Irregularity 12.54

Age Group vs Diagnosis Type 18.76

Table 7. Logistic Regression Results.

Predictor Odds Ratio

Age 21-25 2.8

Excessive Hair Growth 3.5

Acne 1.9

Table 8. Symptom Severity by Diagnosis Group.

Diagnosis Type Mean Symptoms
Confirmed by Tests 5.1

Clinically Diagnosed 4.2

Not Diagnosed 3.1

Table 9. Symptom Correlation Matrix.

Variables Correlation (p)
Weight vs Menstrual Irregularity 0.44

Symptoms vs Fertility Stress 0.29

Table 10. Cluster sizes and summary features.

Cluster n %

A 112 39.2%
B 97 33.9%
C 77 26.9%
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.
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Value
22.7 years
64.6 kg
59.9

9.8

p-value
0.017
0.004

p-value
0.007
0.001
0.021

Std. Dev.
1.3
1.0
1.5

p-value
0.006
0.033

Dominant traits

Lean/mild androgenic & cycle symptoms
Acne-predominant, moderate burden

Higher weight, marked hirsutism, severe burden

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.



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
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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



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
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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 chartreview,
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.



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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