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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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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
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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,
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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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
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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.

Aim: To determine associated factors of sexual dysfunction
(SD) in sexually active premenopausal diabetic women, and
to evaluate the performance of the Female Sexual Function
Index (FSFI) items in screening and diagnosis of SD using the
Receiver Operating Characteristic (ROC) curves.

Methods: This was a cross-sectional descriptive study
including sexually active, premenopausal diabetic women
followed at the National Institute of Nutrition of Tunis from
May 2023 to October 2023. SD was assessed using the FSFI.
ROC curves were used to determine significant thresholds of
each item of the score for the screening of SD.

Results: A total of 147 patients were included (mean age:
40.14 years + 6.29), of whom 52.4% had type 2 diabetes,
which had been present for an average of 14.38 + 6.67 years.
The prevalence of SD was found to be 51%. Factors associated
with SD included sedentary lifestyle (p=0.001), peripheral
arterial disease (p=0.04), duration of diabetes (p=0.018) and
history of fetal or neonatal loss (p<0.001). After multivariate
analysis, independent factors associated with SD included only
the history of fetal or neonatal loss (OR=0.06; p=0.002). The
satisfaction domain had the highest diagnostic value for SD,
with an area under the curve of 0.930, p<0.001.

Conclusion: More than half of diabetic women suffer from SD.
Both organic and psychological factors contribute to this issue.
Screening for this complication in daily practice is mandatory to
ensure a healthy quality of sexual life.

Key words. Diabetes mellitus, sexual dysfunction, female
sexual function index, Receiver operating characteristic (ROC)
curve.

Introduction.

Diabetes mellitus represents a growing burden on public
health. The number of people affected by diabetes is increasing
due to demographic growth, aging, urbanization, and the
rising prevalence of obesity and physical inactivity [1]. Sexual
dysfunction (SD) is one of the chronic complications of diabetes
[2]. According to a recent meta-analysis, the prevalence of
sexual disorders in diabetic women ranges from 26% to 70%
[2]. It can manifest as a decrease in libido, dyspareunia or
vulvodynia, orgasm disorders, and vaginismus [3-5].

While male sexual disorders have been the subject of numerous
international studies and are now well-known and treated, those
in diabetic women remain underestimated, if not unknown or
unspoken [6-8].

Knowledge, prevention, and treatment of the factors associated
with SD could improve the sexual health and quality of life of
women with diabetes.
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The aims of our study were:

- To identify the factors associated with SD in this population.

- To evaluate the performance of the Female Sexual Function
Index (FSFI) items in screening and diagnosis of SD using the
Receiver Operating Characteristic (ROC) curves.

Materials and Methods.

We conducted a cross-sectional, observational, and descriptive
study on diabetic patients followed in the National Institute of
Nutrition and Food Technology in Tunis from May 2023 to
October 2023. The study included patients aged between 18
and 50 years, non-menopausal, sexually active (heterosexual
relationship for at least 1 year) and having regular menstrual
cycles (+/- 7 days) with Type 1 Diabetes (T1D) existing for
over 5 years or Type 2 Diabetes (T2D) for over one year, who
consented to participate in the study.

We excluded pregnant or breastfeeding women, illiterate
patients, those taking "combined oral contraceptive pill or
psychotropic or suffering from severe organ failure, neoplasms,
or poorly controlled endocrine disorders, as well as women
whose husbands had a sexual disorder. Patients with incomplete
medical records or incomplete questionnaires were also
excluded.

The minimum number of patients required for the study of
the prevalence of SD in premenopausal diabetic women was
calculated using Cochran's formula [n = z*> x p X (1-p) / i?]
with a margin of error (i) tolerated up to 8% and based on a
prevalence of SD (p) of 28.7% according to recent research
[9]. We collected data regarding the general characteristics of
the population, comorbidities, obstetrical and gynecological
history, and diabetes characteristics from medical records and
the interview conducted with the patients on the day of the
survey. To determine the level of physical activity, we used the
validated Arabic version of the International Physical Activity
Questionnaire (IPAQ) as an index of weekly energy expenditure,
based on the frequency (number of times per week), duration (in
minutes per hour), and intensity of physical activity [10].

We assessed female sexual function using the Female Sexual
Function Index (FSFI) score, in its validated Arabic version
(ArFSFi) [11]. The questionnaire was self-administered. It
evaluates sexual function over the past 4 weeks and consists of
19 items, with each question leading to a response graded from
0 to 5 points, except for the first item (scored from 1 to 5). The
areas assessed include desire, arousal, lubrification, orgasm,
satisfaction, and pain. The higher the score, the better the sexual
relationship. The minimum score is 2, and the maximum score
is 36. A score < 26.55 indicates SD, while a score > 26.55
indicates normal sexual function [12].
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Ethical Considerations.

Before starting our study, we obtained approval from the ethics
committee of the National Institute of Nutrition in Tunis. All the
patients included in the study gave their informed and voluntary
consent after being informed of the objectives of the work. The
confidentiality of the data was respected. We declare that we
have no conflicts of interest related to this work.

Statistical Analysis.

For descriptive statistics, quantitative variables were expressed
as means, medians, and standard deviations, while qualitative
variables were expressed as frequencies population) and
percentages. For analytical statistics, we used the Chi-square
test to compare percentages and the Student’s t-test to compare
means.

Diagnostic accuracy was tested using Receiver Operating
Characteristic (ROC) curves. The area under the curve (AUC)
was evaluated to determine the diagnostic performance of
parameters in different groups. An AUC of 1 indicates perfect
discrimination, while an AUC of 0.5 or lower means the result
is not informative and the discrimination is similar to random
chance. The diagnostic contribution is weak for an AUC
between 0.5 and 0.7, moderate for an AUC between 0.7 and 0.9,
and strong for an AUC above 0.9. We used IBM SPSS Statistics
version 25.0 software with the Youden index to calculate
sensitivities and specificities for thresholds. The significance
level was set at p < 0.05.

Results.

The study included 147 patients with an average age of 40.14
years = 6.29 recruited following the flow chart represented in
Figure 1. The age group 35-40 years was the most represented in
our study. All the women included were married. The majority
of diabetic women (75%) had a secondary level of education
and a medium socio-economic status (N=95). More than half
(61%) of the study population were housewives.

[ 203 patients recruited ‘

Unbalanced hypothyroidism(1) J

\ 19 non included ‘ Erectile dysfunctionin the husband(16) J

End-stage renal failure(2) J

182 patients )
eligible

No consent (8)

> 37 excluded

Incomplete records(29)

147 patientsincluded y

Figure 1. Flow chart Diagram.

One hundred and twenty-eight patients had low physical
activity (66.3%), of which 72 were sedentary. The average
weight of the population was 71.3 £ 13 kg, with a minimum
of 47 kg and a maximum of 107 kg. The average body mass
index (BMI) was 27.46 £ 6.96 kg/m?, with extremes ranging
from 16.96 to 41.8 kg/m?. History of abortion, stillbirth, and
neonatal death were reported by three, seven, and two patients,
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respectively. More than half of the population (57.1%, n=84)
did not use any contraceptive methods. The number of patients
with Type 2 diabetes was 77 (52.4%). The average duration of
diabetes was 14.38 + 6.67 years, with a range from 1 to 45 years.
The average of the last three HbAlc values was 8.44 + 3.34%.
About 57% of patients had an HbAlc level that was outside
the specific therapeutic target. Approximately two-thirds of the
population (64.2%, n=95) were on conventional insulin therapy.
Microangiopathy was predominantly represented by diabetic
retinopathy (23.8%), and macroangiopathy by peripheral
artery disease (PAD) (2.8%). Hypertension, dyslipidemia,
and celiac disease were found in 15.6%, 47.6%, and 6.7% of
cases, respectively. The average total score on the ArFSFI
questionnaire for female sexual disorders was 24.85 + 5.95,
with a minimum score of 2 and a maximum score of 36. More
than half of the population (51%) had SD. The most affected
domain was "Desire." The various female sexual disorders are
summarized in Table I.

Table 1. Mean Scores of the Different Items from the ArFSFI
Questionnaire.
Mean Score [min-

Item Sexual Dysfunction P
max|
Yes (N=75) No (N=72)

Desire 3.43+0.99 [1.2-5.4] |4.01+0.65 2.87+0.95 <0.001
Arousal 3.76+1.26 [0-5.7] |4.38+0.66 3.17+1.14 0.006
Lubrication 4.36+1.15 [0-6] 4.87+0.77 3.87+1.24 10.009
Orgasm 4.43+1.25 [0-6] 5.26+0.64 (3.64+1.19 <0.001
Satisfaction 4.69+1.46[0.48-6] |5.73+0.59 3.70+1.36 <0.001
Pain 3.92+1.35 [0-6] 4.49+1.11 |3.37£1.35 0.004

The associations between the general characteristics of the
population and the clinico-biological characteristics with SD are
presented in Tables II and III, respectively. Factors associated
with SD included sedentary lifestyle (p=0.001), peripheral
arterial disease (p=0.04), duration of diabetes (p=0.018) and
history of fetal or neonatal loss (p<<0.001). The multivariate
analysis of those parameters using logistic regression retained
only the history of abortion, stillbirth, and neonatal death (OR
= 0.06, 95% CI [0.001 — 0.334], p = 0.002) as independent
factors associated with SD. Additionally, we used ROC curves
to determine the threshold values for the domains of the FSFI
between the diabetic population with and without SD (Figure
2). The most significant parameter of this score was satisfaction
(AUC = 0.930, 95% CI = [0.884- 0.976]), followed by orgasm
(AUC = 0.907, 95% CI = [0.861 - 0.954]), arousal (AUC =
0.839, 95% CI=[0.776 - 0.903]), desire (AUC = 0.829, 95% CI
=[0.764 - 0.894]), lubrication (AUC = 0.765, 95% CI = [0.687
- 0.843]), and pain (AUC = 0.730, 95% CI = [0.650 - 0.811]).
Based on these results, we deduced the following:

- A desire domain score < 3.6 confirms impairment with a
sensitivity of 93.1% and specificity of 56%.

- An arousal domain score < 3.75 confirms impairment with a
sensitivity of 75% and specificity of 70.7%.

- A lubrication domain score < 4.35 confirms impairment with
a sensitivity of 77.8% and specificity of 64%.

- - An orgasm domain score < 4.6 confirms impairment with a
sensitivity of 81.9% and specificity of 74.7%.



Table 2. Associations of General Characteristics of the Population
with Sexual Dysfunction.

General Characteristics Sexual Dysfunction (N) p

Yes No
Education Level 0.468
Primary or Secondary 62 56
University 13 16
Employment Status 0.591
Unemployed 47 42
Employed 28 30
Socioeconomic Status
Low 28 24 0.193
Medium or High 47 48
Sedentary Lifestyle <0.001
Yes 50 22
No 25 50

BMI (Average in kg/m?) 27.12+5.06 27.81 +4.87 0.614
BMI: Body Mass Index.

Table 3. Associations of Clinical-Biological and Psychological Factors
of the Population with Sexual Dysfunction.

Sexual Dysfunction

Variables ™)

Yes No p
Comorbidity
Hypertension 12 11 0.904
Dyslipidemia 41 29 0.08
Celiac Disease 5 8 0.367
Anemia 36 27 0.198
Gynecological
Obstetric History
Abortion, IUFD, ND 49 14 <0.001
Episiotomy 25 24 0.724
Contraception 0.448
Hormonal 18 19
Mechanical 8 5
Diabetes
Characteristics
Diabetes Type 0.671
Type I 34 36
Type II 39 38
Treatment 0.123
Oral Hypoglycemic 33 18
Drugs (OHD)
Insulin or OHD +
Insulin 39 46
Glycemic Control 0,053
Achieved 25 36
Not Achieved 47 35
Retinopathy 0.163
Yes 22 14
No 53 58
Nephropathy 0.463
Yes 14 17
No 61 55
Peripheral
Neull')opathy 0.490
Yes 6 9
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Sexual Dysfunction

Variables
)
No 52 53
Lower Limb Arteritis 0.04
Yes 4 0
No 72 66
C?ronary Artery 0.560
Disease
Yes 1 2
No 70 69
Stroke
(Cerebrovascular 0.09
Accident)
Yes 2 0
No 73 72
IUFD: Intrauterine Fetal Death, ND: Neonatal death.
ROC Curve
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Figure 2. Area Under the Curve of FSFI score parameters in the
diagnosis of sexual dysfunction.

- - A satisfaction domain score < 4.9 confirms impairment with
a sensitivity of 93.1% and specificity of 89.3%.

- - A pain domain score < 3.75 confirms impairment with a
sensitivity of 72% and specificity of 61.3%.

Discussion.

SD in diabetic women 1is often underestimated and
underdiagnosed. In the present study, we assessed the prevalence
of female SD in the premenopausal diabetic population and its
associated factors. According to an Italian meta-analysis, sexual
disorders are more frequent in diabetic women than in healthy
controls [13]. The higher frequency of SD in the diabetic
population can be explained by hyperglycemia. Hyperglycemia,
by reducing mucosal hydration of vaginal tissue leads to poor
lubrication and dyspareunia [14]. Furthermore, the decrease in
nitric oxide production due to vascular dysfunctions associated
with diabetes reduces vaginal vascular relaxation [15].
Additionally, hyperglycemia can potentially lead to dyspareunia
due to the increased incidence of genitourinary disorders and
infections. The symptoms of these infections (burning, itching,
vaginal dryness, or vaginal discharge, pain, general discomfort



in the pelvic floor), sexual abstinence recommended in the
context of certain therapies, and the psychological distress
involved could cause vaginal discomfort and dyspareunia
[14]. However, the prevalence of SD in diabetic women varies
in the literature. Actually, in the studies by Mannai et al. and
Haugstvedt et al., the prevalences of SD were higher than those
found in our study [16,17]. This could be, among other factors,
related to the fact that our study did not include postmenopausal
women. Indeed, symptoms such as vaginal dryness and pain
can be caused by low estrogen levels [18]. The large disparity
in the prevalence rates of SD between studies could also be
explained by variations in the screening tools used and the
lack of a standardized definition of this concept. Indeed, there
are many scales used to assess female sexual function, such as
the Brief Index of Female Sexual Functioning (BISF-W), the
Derogatis Interview for Sexual Function (DISF/DISF-SR), and
the Female Sexual Distress Scale (FSDS) [19]. However, even
when comparing studies that used the same FSFI questionnaire
as a tool for screening SD, heterogeneity in results has been
observed. This could be partly due to the different thresholds
set by the authors. While the cut-off is generally 26.5, in some
studies, it varies between 26 and 27 [20,21].

Additionally, the FSFI is a self-administered questionnaire,
and its effectiveness could be influenced by the cultural level
of the patients. Therefore, in our study, we chose not to include
illiterate patients. However, we noticed that some studies
included these patients, and the questionnaire was not self-
administered to them [22]. Furthermore, the FSFI is quite a
long questionnaire, which may partly explain the number of
incomplete questionnaires and, consequently, the heterogeneity
of the results. Nowadays, shorter questionnaires have recently
been developed to study sexual function, including the FSFI-6
and the Female Sexual Dysfunction Index 6 (FSDI-6) [23,24].

In our study, desire and arousal were the most impaired
sexual domains, followed by pain, lubrication, orgasm, and
satisfaction. These results align with those found by Gupta et
al. and Cichoka et al., who observed that the desire domain was
the most affected, with averages of 3.6 and 3.94 in cohorts of
426 women with T2D and 169 women with T1D, respectively
[2,9]. Rabori et al. reported even lower scores in the desire and
lubrication domains (2.66£1.46 and 2.83+1.55, respectively)
[25]. The study by Cauwenberghe et al. showed that the most
frequently reported issues were reduced sexual desire (T1D:
22% (53/242), T2D: 15% (15/103)), lubrication problems (T1D:
19% (45/242), T2D: 14% (14/103)), and orgasm dysfunction
(TID: 16% (38/242), T2D: 15% (15/103) [26]. In a meta-
analysis published in 2023, Hashim et al. showed that the most
affected sexual domain in women with T1D was pain, followed
by satisfaction, orgasm, lubrication, arousal, and desire [27].

In our study, an association between SD and sedentary behavior
was observed. According to Cichocka et al., patients who
engaged in regular physical activity had better acceptance of the
disease (p = 0.003) and fewer painful sexual experiences (p =
0.01). A similar relationship was demonstrated by Flotynska et
al., who reported that, in a group of physically active women with
T1D, higher FSFI scores were obtained compared to the group
with low physical activity levels. This difference particularly
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affected lubrication and orgasm [28]. Indeed, physical activity
has a beneficial effect on the circulatory system. It increases
blood flow to the pelvic organs. Better blood circulation
enhances lubrication and genital sensitivity to stimulation
and arousal in women [29]. Furthermore, physical inactivity
promotes overweight [30]. The hormonal and inflammatory
responses induced by cytokines secreted by adipocytes (TNF-
alpha, IL-6, and leptin) contribute to the onset of SD. These
mediators are linked to oxidative stress, which can have adverse
effects on overall fertility in women [31]. However, we did not
demonstrate a significant association between overweight and
SD, which contrasts with the results of other studies [32-34].
Carrilho PJ et al. ont demonstrated that an increase in BMI
can lead to physical deficiencies and psychological disorders
related to body image perception, thus affecting sexual quality
of life [35]. Conversely, weight loss and body sculpting have
been shown to improve body image self-perception and provide
better self-esteem, which promotes a better sexual quality of life
[36].

Zamponi et al. and Sachdeva et al. showed that diabetic
patients at the stage of chronic complications had lower FSFI
scores compared to those without any complications [13,37].
Indeed, peripheral neuropathy, retinopathy, diabetic foot,
nephropathy, and autonomic cardiopathy have been described
as factors negatively impacting overall quality of life, including
sexual quality [13,16,27,38]. In our study, only the presence of
peripheral artery disease was associated with female SD.

We found a statistically significant relationship between a
history of abortion and/or neonatal death and SD. A study
including 110 women with a history of fetal loss found that
52.73% had SD, especially affecting the desire (4.15 + 1.21)
and orgasm (3.82 £ 1.48) domains [39]. The authors explain this
relationship by the psychological impact of fetal loss [39]. As
a matter of fact, the interaction between psychiatric disorders,
such as depression, and sexual health has been demonstrated in
several previous publications. Depression was often one of the
factors associated with SD in diabetic patients, regardless of the
type of diabetes [11,36,49,55,56]. In a 2024 study, Oren et al.
showed a significant association between depression and female
SD in both T1D (p <0.001) and T2D (p < 0.001) [40].

In our study, the diagnostic power of the different domains of
the FSFI for diagnosing SD was evaluated using ROC curves.
The satisfaction domain had the highest diagnostic performance
(AUC = 0.930), followed by the orgasm domain with an AUC
of 0.907. The arousel, desire, lubrication, and pain domains
had respective AUCs of 0.839, 0.829, 0.765, and 0.730. As
previously mentioned, according to a recent evaluation of the
FSFI score after 20 years of use, clinical thresholds for the
arousel, lubrication, orgasm, and satisfaction domains have
not yet been determined, except for the desire domain. Indeed,
a threshold score of 5 in the desire domain would maximize
both the sensitivity and specificity for diagnosing SD [41]. To
assess the impairment of a specific subdomain, different authors
primarily based their evaluation on comparisons with a control
group [13,16,38,42-44]. Only one study specified the "cut-off"
values for the FSFI domains adopted, without mentioning the
methodology or reference used in this regard [45].



The main limitation of the study would be its monocentric
nature. Indeed, there is a likely selection bias related to the
recruitment methods of the patients. All the patients were
recruited from the same public hospital structure. Therefore, the
sample was not representative of all diabetic women in Tunisia.

However, this study has certain strengths:

- Our study is also the first to evaluate, through ROC curves,
the diagnostic performances of the domains of the ArFSFI,
as well as their discriminating thresholds in detecting SD in a
population of young diabetic women. A simplified questionnaire
focusing mainly on the items with higher accuracy, which are
satisfaction and orgasm as identified in our study, could serve as
a faster screening tool for SD and a potential avenue for future
research.

- We used validated questionnaires emphasizing the objectivity
of the study.

Conclusion.

The issue of SD in women with diabetes, while significant,
is often overlooked. This SD is complex and multifactorial.
Organic and, particularly, psychological factors appear to
act in synergy in its pathogenesis. Therefore, in light of our
results and the data from the literature, we recommend fighting
sedentary lifestyles and promoting regular physical activity,
early screening for psychological consequences related to
gynecological-obstetric trauma, especially fetal or neonatal
loss, preventing diabetes complications, establishing regular
psychological follow-up for diabetic patients, promoting sexual
education, emphasizing communication within couples, and
encouraging diabetologists to integrate sexual health into the
overall care of diabetic patients. However, further studies with
larger cohorts seem necessary.
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