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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.
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Abstract.

Background: Polycystic ovary syndrome (PCOS) is often
associated with obesity and disrupted eating behaviors, which
can reduce quality of life (QOL). While glucagon-like peptide-1
receptor agonists (GLP-1RAs) are widely used for weight
management and show promise in PCOS care, their impact on
patient-reported outcomes like QOL is less explored. This study
aims to examin how body mass index (BMI), eating traits, and
PCOS status relate to QOL in women using GLP-1RAs.

Materials and Methods: In a cross-sectional study, 204
women in Iraq who had been using GLP-1RAs completed the
Arabic versions of the Quality of Life, Obesity, and Dietetics
(QOLOD) scale and the Adult Eating Behavior Questionnaire
(AEBQ). Statistical analyses included nonparametric tests,
Spearman correlations, linear and logistic regression models,
and cluster analysis of eating behavior profiles.

Results: Higher BMI, emotional overeating, hunger, and food
responsiveness were each independently linked to poorer QOL.
Women with PCOS had higher BMI and more impaired QOLOD
scores compared to those without PCOS. However, in adjusted
models, QOLOD scores—not BMI—were independently
associated with PCOS. Cluster analysis identified a "food-
approach" group with significantly worse QOL than the "food-
avoidant" group. Type of GLP-1RA was not associated with
differences in QOL or eating traits.

Conclusion: In women using GLP-1RAs, QOL is shaped not
just by BMI but also by underlying appetitive traits such as
hunger and emotional overeating. These findings emphasize the
importance of addressing behavioral as well as physiological
factors in PCOS care. Understanding eating behavior profiles
may improve treatment personalization and outcomes.

Key words. PCOS, GLP-1 receptor agonists, quality of life,
BMI, eating behavior, emotional overeating, hunger, food
responsiveness.

Introduction.

Polycystic ovary syndrome (PCOS) is one of the most
common endocrine disorders among women of reproductive
age, affecting an estimated 8% to 13% globally [1]. It’s often
linked to obesity, insulin resistance, and adverse reproductive
and metabolic outcomes. In some Middle Eastern populations,
prevalence rates exceed 30% [2]. Obesity and central adiposity
are frequently comorbid, exacerbating reproductive, metabolic,
and psychological complications [3,4]. In Iraq, community-
based studies report notably high prevalence rates of PCOS,
reaching 28.9% in Al-Hilla city [5,6] and 32% in Hawler city
[7] underscoring the need for targeted interventions that address
not just the clinical aspects of PCOS, but also its broader impact
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on well-being.

Many women with PCOS report reduced quality of life
(QOL), driven not only by physical symptoms like menstrual
irregularities and weight gain but also by emotional and social
challenges [8-10]. While lifestyle modification remains the
cornerstone of management, with evidence showing benefits for
both QOL and depressive symptoms in overweight and obese
women with PCOS [11], pharmacologic agents—particularly
glucagon-like peptide-1 receptor agonists (GLP-1RAs)—have
shown promise for supporting weight loss and potentially
restoring ovulation [12,13].

Despite growing evidence of the metabolic benefits of
GLP-1RAs, their impact on patient-centered outcomes such
as QOL remains underexplored. Most research focuses on
weight or glycemic control, with limited attention to how these
medications affect day-to-day functioning. Moreover, individual
differences in eating behaviors—Ilike emotional overeating or
food responsiveness—could shape the way GLP-1RAs affect
QOL [14-16].

These behavioral traits matter, especially since PCOS often
coexists with disordered eating patterns and disrupted appetite
regulation. Non-homeostatic eating—driven by emotion or food
cues—is increasingly recognized in the persistence of obesity,
independent of caloric intake. While GLP-1RAs may help
modulate appetite, the extent of their impact on specific eating
traits and QOL hasn’t been systematically studied.

This study aimed to fill that gap by exploring how BMI,
PCOS status, and eating behavior traits relate to QOL among
women using GLP-1RAs. We examined whether physiological
or behavioral factors better predict QOL, and whether specific
traits influence outcomes. This real-world sample provides
insight into how GLP-1RA treatment may affect not just weight,
but well-being. Understanding how GLP-1RAs influence not
only weight but also eating behavior and well-being is critical
for optimizing pharmacotherapy in obesity and PCOS.

Methods.

Study Design and Participants:

This was a cross-sectional study conducted between November
10, 2024, and March 30, 2025, involving adult women using
GLP-1RAs, including liraglutide (Saxenda)®, semaglutide
(Ozempic)®, and tirzepatide (Mounjaro)®, for weight
management. Eligible participants were women aged 18 or older
who had been on a GLP-1RA for at least three months. Women
who were pregnant, breastfeeding, or diagnosed with major
psychiatric or unrelated medical conditions were excluded.
Participants were recruited from dietetic and endocrinology
clinics in Baghdad and Mosul, Irag. PCOS was diagnosed
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using the Rotterdam criteria by specialist gynecologists prior to
referral. Informed consent was obtained from all participants.

Measures.

Anthropometrics and Demographics: Participants’
anthropometric measures were automatically obtained by
digital weight and height scale, from which BMI was calculated
as weight in kilograms divided by height in meters squared
(kg/m?). BMI categories followed WHO classification [17].
Additional information on age, education level, employment
status, and use of non-GLP-1RA weight-loss products or GLP-
1RAs were self-reported by the participants.

Quality of Life: The Arabic-translated and culturally
validated version of the Quality of Life, Obesity, and Dietetics
(QOLOD) rating scale was used to assess health-related quality
of life. The scale consists of 25 items across three domains:
physical functioning, psychosocial/emotional impact, and
dieting experience. Items are scored on a 5-point Likert scale,
with higher scores indicating greater impairment in quality of
life [18,19].

Eating Behavior: Appetitive traits were assessed using the
Arabic version of the Adult Eating Behavior Questionnaire
(AEBQ), which has been validated for use in Arab populations.
The questionnaire includes six core subscales: enjoyment of
food (EF), emotional overeating (EOE), hunger (H), satiety
responsiveness (SR), food fussiness (FF), and slow eating
(SE). In addition to the six standard AEBQ subscales and the
derived composites of Food Approach and Food Avoidance, we
also calculated Food Responsiveness (FR), a two-item derived
measure reflecting cue-driven appetite. This derived measure
reflects the extent to which individuals respond to external food
cues, and has been used in previous AEBQ-based studies as an
important marker of appetitive drive. FR was computed from
specific EF and H items that best capture cue-driven appetite.
For consistency and transparency, this variable was treated as
an independent predictor in our regression models. Composite
indices for food approach (EF + EOE + H) and food avoidance
(SR + FF + SE) were also derived to capture broader behavioral
tendencies.

Validation:

The reliability (internal consistency) of the Arabic versions
of the AEBQ and QOLOD rating scales were measured
using Cronbach’s alpha. Most subscales show acceptable—
excellent internal consistency as follow; the AEBQ subscales
EF=0.81, EOE=0.93, H=0.76, SR=0.72, FF=0.70, SE=0.77
and AEBQ total=0.83. Similarly, the QOLOD subscales also
showed satisfactory levels of internal consistency: Physical
function=0.83,  Psychosocial  emotional=0.90,  Dieting
experience=0.77, and QOLOD total=0.92.

Statistical Analysis:

All analyses were conducted using IBM SPSS version 26 and
Python (v3.11).

Descriptive Analysis: Means, standard deviations (SD),
medians, and interquartile ranges (IQR) were computed for
continuous variables. Categorical variables were summarized
using frequencies and percentages. Shapiro—Wilk tests were
used to assess normality. Internal consistency was evaluated
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using Cronbach’s alpha for all AEBQ and QOLOD subscales.

Group Comparisons: Mann—Whitney U tests were used
to compare AEBQ and QOLOD scores between PCOS and
non-PCOS participants. Kruskal-Wallis tests were used for
comparisons across GLP-1RA types. Effect sizes were reported
using rank-biserial » (for Mann—Whitney) and epsilon-squared
(for Kruskal-Wallis).

Correlational Analysis: Spearman’s rank correlations were
used to assess associations between age, BMI, weight, QOLOD
scores, and AEBQ subscales. Benjamini—Hochberg corrections
were applied to adjust for multiple comparisons.

Regression Models: Two sets of regression analyses were
conducted:

Multiple linear regression: was used to identify predictors of
QOLOD total scores. Predictor variables included BMI, PCOS
status, GLP-1 type, and all AEBQ subscales. Standardized beta
coefficients (P), confidence intervals, and partial R? values were
reported. Diagnostic tests for multicollinearity (VIF), normality
ofresiduals (Shapiro—Wilk, Jarque—Bera), and heteroskedasticity
(Breusch—Pagan, White tests) were performed. Robust standard
errors (HC3) and sensitivity analyses (e.g., exclusion of low-
reliability subscales, high-influence points) were used.

Logistic regression: was used to examine predictors of PCOS
status (binary outcome). Models included age, BMI, QOLOD
score, AEBQ subscales, GLP-1RA type, and use of weight-loss
products. Odds ratios (ORs), 95% confidence intervals (Cls),
and average marginal effects (AMEs) were reported. Model
performance was evaluated using area under the curve (AUC),
McFadden R? Tjur R? Brier score, and calibration slope.
Sensitivity analyses included L2-penalized logistic regression
and exclusion of influential observations.

Cluster Analysis: K-means clustering (k = 2) was applied
to standardized AEBQ subscale scores to identify behavioral
profiles (food-approach vs. food-avoidance). Mann—Whitney U
tests were used to compare QOLOD outcomes between clusters.
The significance threshold was set at o = 0.05 for all inferential
analyses.

Results.

Participant Characteristics:

The study included 204 adult women undergoing treatment
with GLP-1RAs for weight management. The average age was
32.4 years (SD = 7.3), and mean BMI was 32.6 kg/m? (SD =
5.4), with most participants classified as obese. About one-third
of the participants (31.4%) had PCOS, while 18.1% reported
hypothyroidism. The most commonly prescribed GLP-1RA
was semaglutide (Ozempic®) (44.1%), followed by liraglutide
(Saxenda®) (35.3%) and tirzepatide (Mounjaro®) (20.6%).
Approximately one in four reported additional use of non-
GLP-1 weight-loss products or GLP-1RAs. Full descriptive
characteristics are shown in Table 1.

Eating Behaviors and Quality of Life:

Participants reported high enjoyment of food (mean = 3.75,
SD = 0.69) and moderate scores on emotional overeating and
hunger. Lower mean scores were observed for slow eating
(2.67, SD = 0.85) and food fussiness, indicating faster and less
selective eating patterns. The mean QOLOD score was 3.19



(SD = 0.68), reflecting moderate impairment in obesity-related
quality of life. Descriptive statistics for AEBQ and QOLOD
scores are presented in Table 2.

As shown in Table 2, median subscale scores were generally
moderate, with higher values for enjoyment of food and
emotional overeating. Notably, food responsiveness, presented
as a derived subscale, had a median of 3.50 [1.00], indicating a
clear clustering of responses around the mid-to-high range.

Group Differences by PCOS and GLP-1RA Type:

Compared to women without PCOS, those with PCOS had
significantly higher BMI (U = 4116.5, p = 0.043) and more
impaired QOLOD scores (U =5757.0, p=0.001). Enjoyment of

food was significantly higher in semaglutide (Ozempic®) users
(H = 11.75, p = 0.003), but no other eating traits or QOLOD
scores differed by GLP-1RA type.

Correlations Between BMI, Eating Behavior, and Quality of
Life:

BMI was positively correlated with poorer QOLOD scores,
including physical and emotional domains. Emotional
overeating also showed a modest positive association with body
weight. Age was not significantly related to BMI or QOLOD
scores but was inversely associated with food fussiness and
food avoidance, suggesting some behavioral shifts with age.

Table 1. Demographic and clinical characteristics of participants (N = 204).

Variable Category n
Educational level University 131
Postgraduate 46
High school 21
Primary school 6
Job Employee 131
Not working 50
Student 23
GLP-1RA use Ozempic 90
Saxenda 72
Mounjaro 42
Use of non-GLP-1 weight-loss Never used 150
products*
I used weight loss products 29
Used Orlistat 25
Comorbidity Nil 103
PCOS 64
Hypothyroidism 37
Age (years) — 204
Height (cm) — 204
Weight (kg) — 204
BMI (kg/m?)f — 204

Normality (Shapiro

% Mean (SD) )

Median [IQR]

64.2
22.5
10.3
2.9

64.2
24.5
11.3
44.1
353
20.6

73.5

14.2
12.3

50.5

314

18.1

— 32.43(7.28)  32.00[27.00-37.00] 0.0003
162.00 [159.00—
165.25]

84.00 [76.00-92.00] <0.0001

31.39 [28.54-35.25] <0.0001

— 162.15 (5.89) 0.0013

— 85.55 (13.24)
— 32.63 (5.44)

* Includes herbal supplements and pharmacological agents (e.g., Orlistat). + BMI calculated as weight (kg) / height (m)>.

Table 2. AEBQ and QOLOD subscale scores.

Subscale Instrument
Enjoyment of Food (EF) AEBQ
Emotional Over-Eating (EOE) AEBQ
Hunger (H) AEBQ
Satiety Responsiveness (SR) AEBQ
Food Fussiness (FF) AEBQ
Slow Eating (SE) AEBQ
Food Responsiveness (FR)* AEBQ (derived)
Food Approach (EF+EOE+H) AEBQ
Food Avoidance (SR+FF+SE) AEBQ
Total (all 27 items) AEBQ
Physical Function QOLOD
Psychosocial/Emotional QOLOD
Dieting Experience QOLOD
Total (all items) QOLOD

Items (n) Scale range Mean (SD) |Median [IQR] N

6 1-5 3.75(0.69) 3.83[0.83] 204
5 1-5 3.44 (1.10) 3.60[1.60] 204
4 1-5 3.04 (0.77) 3.00[0.81] 204
4 1-5 3.06 (0.83) 3.00[1.25] 204
4 1-5 2.69 (0.76) 12.75[1.00] 204
4 1-5 2.67 (0.85) 12.50[1.25] 204
2 1-5 3.48 (0.94) 3.50[1.00] 204
15 1-5 3.46 (0.68) 3.40[0.87] 204
12 1-5 2.81(0.56) 2.83[0.75] 204
27 1-5 3.17(0.34) 13.19[0.47] 204
10 1-5 3.05(0.74) 3.10[0.95] 204
10 1-5 3.16 (0.92) 3.05[1.20] 204
5 1-5 3.53(0.80) 3.50[1.00] 204
25 1-5 3.19(0.68) 3.18[0.92] 204

*Food Responsiveness (FR) is a derived AEBQ variable calculated from two items that capture cue-driven appetite. It is presented separately from
the six standard AEBQ subscales and the composite scores (Food Approach, Food Avoidance).
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Table 3. Significant correlations with QOLOD and AEBQ (Spearman p, BH-adjusted q).

Outcome Predictor
QOLOD Total BMI

Physical Func. BMI

Diet Experience Hunger
QOLOD Total Food Approach
QOLOD Total AEBQ Total
Food Avoidance Age

Table 4. Multiple regression predicting QOLOD Total Score.

Predictor p (Standardized)
BMI 0.30
Food Responsiveness 0.24
Hunger 0.19
Emotional Overeating 0.14

Table 5. Logistic regression predicting PCOS status.

Predictor OR
Age (per year) 1.07
QOLOD Total 1.81
Emotional Overeating 1.39
Slow Eating 1.43
Hunger 1.47

These associations are detailed in Table 3.
Predictors of Quality of Life:

In the multivariate regression model (adjusted R? = 0.312),
several factors independently predicted poorer quality of
life. These included higher BMI (B = 0.30, p < 0.001), food
responsiveness (FR, representing responsiveness to external
cues) (B = 0.24, p = 0.003), hunger (B = 0.19, p = 0.008), and
emotional overeating ( = 0.14, p = 0.043). Notably, once these
behavioral traits were accounted for, neither GLP-1RA type
nor PCOS status contributed significantly to quality-of-life
outcomes. Full regression results are presented in Table 4.

Predictors of PCOS Status:

In the logistic regression model, age (OR=1.07, p=0.024) and
QOLOD scores (OR = 1.81, p = 0.041) were both significantly
associated with higher odds of PCOS. Emotional overeating and
slow eating trended toward significance and became significant
in sensitivity analyses excluding high-influence cases. BMI and
GLP-1RA type were not significant predictors after adjustment.
Full model estimates are summarized in Table 5.

Behavioral Profiles and Quality of Life:

Cluster analysis identified two distinct eating behavior profiles:
a food-approach group (with higher scores for enjoyment,
hunger, and overeating) and a food-avoidance group (with
higher satiety and slow eating). Those in the food-approach
cluster reported significantly worse QOLOD scores across all
domains, particularly in dieting experience and emotional well-
being. These differences were independent of BMI or age.

Discussion.

This study aimed to identify factors influencing quality of life
among women using GLP-1RAs, with particular focus on BMI,
PCOS status, and eating behavior traits. Our findings suggest
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P 0
0.33 <0.001
0.30 <0.001
0.46 <0.001
0.42 <0.001
0.39 <0.001
-0.26 0.001
95% CI p
[0.18, 0.43] <0.001
[0.08, 0.40] 0.003
[0.05, 0.32] 0.008
[0.00, 0.27] 0.043
95% CI P
[1.01-1.13] 0.024
[1.03-3.21] 0.041
[0.97-2.00] 0.070
[0.93-2.20] 0.103
[0.89-2.42] 0.134

that both physiological and behavioral factors contribute
significantly to obesity-related quality of life, and that specific
appetitive traits—namely food responsiveness (FR), hunger,
and emotional overeating—play an independent role, beyond
BMI alone.

Consistent with prior research, we found that women with
PCOS had higher BMI and reported more impaired quality of
life compared to those without PCOS. These results support
earlier studies highlighting the physical and psychosocial
burdens of PCOS, especially in populations with high obesity
prevalence [20,21]. Importantly, while BMI was a significant
predictor of lower quality of life, behavioral traits—particularly
FR and hunger—also showed strong associations with QOLOD
scores, aligning with the hypothesis that appetite dysregulation
is a distinct factor in the lived experience of obesity and PCOS.

Our results echo findings from a short-term interventional study
by Jensterle and colleagues [20], which demonstrated that GLP-
1RA treatment with liraglutide improved eating behaviors in
obese women with PCOS, particularly by reducing uncontrolled
and emotional eating. This supports the idea that GLP-1RAs
may exert benefits not only through weight reduction but also
by modulating appetite-related traits, potentially enhancing
adherence to lifestyle interventions.

While our participants were recruited from two cities in Iraq,
the challenges they face—struggling with weight, emotional
eating, and the emotional toll of PCOS—are shared by women
across the Middle East and beyond. In many low- and middle-
income settings, access to specialized care is limited, and
weight-loss medications like GLP-1RAs are often used outside
structured programs. Our findings may resonate particularly
with populations where obesity and PCOS overlap heavily and
where psychological and behavioral aspects of eating are rarely
addressed in routine care.



The independent role of FR in predicting quality of life
deserves special mention. FR captures responsiveness to
external food cues, a behavioral trait that can undermine weight
management even in the context of pharmacological support.
While BMI reflects physiological burden, FR reflects the
intensity of cue-driven appetite. This distinction is clinically
important: strategies such as reducing exposure to food cues or
adopting mindful eating practices may be particularly beneficial
for women with high FR scores. Our results are consistent
with prior AEBQ-based studies that have linked FR to reduced
dietary control and poorer well-being [22-24].

Our cluster analysis further highlighted the relevance of
eating behavior profiles. Women characterized by stronger
food-approach tendencies (e.g., high hunger and emotional
overeating) had significantly poorer quality of life scores
compared to those with food-avoidant profiles, even after
accounting for BMI and age. These results align with broader
literature on appetitive traits, which increasingly recognizes
the influence of non-homeostatic eating patterns—such as
emotional or cue-driven eating—on weight management and
psychological outcomes [25].

Fromaclinical perspective, our findings suggest that BMI alone
is not sufficient to identify women at higher risk for impaired
quality of life. Assessing traits such as FR, emotional overeating,
and hunger could help target behavioral or psychological
interventions that complement pharmacological strategies like
GLP-1 therapy. For example, cognitive-behavioral techniques
or mindful eating programs may be especially beneficial for
individuals scoring high on food-approach traits. Even in
settings where GLP-1RAs are prescribed differently, our results
suggest that asking women about how they eat—not just how
much they weigh—can uncover hidden struggles. A simple
conversation about emotional triggers or cue-driven eating
might reveal more about a patient’s well-being than BMI alone.

Notably, our logistic regression models showed that QOLOD
scores—and not BMI—were independently associated with
PCOS diagnosis after adjustment for confounders. This indicates
that subjective impairments in functioning and well-being may
be more closely linked to PCOS risk than weight alone. While
this directionality cannot be confirmed in a cross-sectional
design, it aligns with prior evidence suggesting that quality of
life concerns often emerge before substantial metabolic decline
[26,27].

An unexpected finding was the association between the use of
non-GLP-1 weight-loss products and PCOS diagnosis. Women
who had never used such products were more likely to have
PCOS than those who had. However, this result was unstable
in sensitivity analyses and should be interpreted with caution,
possibly reflecting selection bias or unmeasured confounding.

Future multi-center studies across the Arab world—including
in Jordan, Egypt, and Gulf countries—could help map how
eating behaviors and quality of life vary by socioeconomic
status, access to care, or cultural attitudes toward body weight.
Such work would help build a more complete picture of PCOS
care in our region.

Limitations.

This study has several limitations that should be acknowledged.
First, its cross-sectional design precludes conclusions about

268

causality; longitudinal data would be needed to determine
whether changes in appetitive traits drive improvements in
quality of life or vice versa. Second, although we employed
validated instruments for both quality of life and eating
behaviors, the possibility of response bias—such as socially
desirable answering—cannot be ruled out. Third, while our
regression models adjusted for a wide range of variables, we
were not able to include potentially influential factors such as
insulin resistance, depressive symptoms, or levels of physical
activity, all of which may shape both appetite and well-
being. Finally, information on GLP-1RA dosage and titration
speed was not collected, which may have influenced appetite
modulation and quality-of-life outcomes.

Future research should therefore aim for prospective designs,
include a broader set of metabolic and psychological covariates,
and examine treatment dose and duration in more detail.
Addressing these gaps would provide a fuller picture of how
GLP-1RAs interact with appetitive traits to influence long-term
well-being in women with obesity and PCOS.

Conclusion.

Taken together, our findings highlight the complex interplay
between physiological and behavioral factors affecting quality
of life in women with obesity and PCOS. While BMI remains an
important clinical marker, our results show that eating behavior
traits—particularly emotional overeating, hunger, and food
responsiveness—are equally, if not more, influential in shaping
patient-reported outcomes. Food responsiveness, in particular,
reflects a sensitivity to external food cues that is often overlooked
in clinical care but may undermine weight management even in
the context of GLP-1 therapy. Recognizing and addressing this
trait could open the door to more tailored interventions, such as
cue-exposure management or mindful eating programs, which
complement pharmacological treatment.

Future longitudinal research should explore whether
improvements in appetitive traits mediate the benefits of GLP-
1RAs on both weight and quality of life, and whether targeted
behavioral strategies can amplify these effects. By integrating
both physiological and behavioral perspectives, clinicians may
be able to deliver more holistic and patient-centered care for
women with obesity and PCOS.
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