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Comparison of sexual functions in women  
with and without type 1 diabetes
Selda Celik1* , Meltem Demirgöz Bal2 , Meral Kelleci3

INTRODUCTION
Diabetes mellitus (DM) is a disease that is rapidly increasing 
worldwide, and it is one of the most common chronic diseases 
that is seen in all countries. Diabetes is classified primarily as 
type 1 diabetes, type 2 diabetes, and gestational diabetes. Type 
1 diabetes can affect people at any age, but usually develops 
in children or young adults1,2. Diabetes leads to microvas-
cular (such as retinopathy, nephropathy, and neuropathy), 
macrovascular (cardiovascular system), and urological (lower 
urinary system dysfunction, sexual dysfunction, and urinary 
system infections) complications3. Diabetes mellitus is one 
of the important causes of sexual dysfunction (SD), which is 
more common and problematic in patients with type 1 diabe-
tes compared to the normal population4-7. The pathogenesis 
of SD in women with diabetes is controversial, and hypergly-
cemia, infection, vascular, neuronal, and psychosocial disor-
ders have all been implicated8,9. Diabetic neuropathy leads to 
vaginal wall changes, pelvic floor dysfunction, and weakened 
muscle tone. Neuropathic damage to the autonomic nervous 
system disrupts the orgasm process and causes delayed stimu-
lation and lower desire. Insufficient vaginal lubrication results 

in painful sexual intercourse. In hyperglycemic states, dehydra-
tion of the mucous membranes and frequent urogenital infec-
tions may lead to reduced vaginal lubricity, dyspareunia, burn-
ing, itching, tightness, and vaginal dryness or discharge6,10,11. 
Studies on the prevalence of SD in women with type 1 diabe-
tes have yielded varying results. This rate was reported to be 
27% by Enzilin et al.4, 35% by Maiorino Ke et al.6, and 71% 
by Doruk et al5. These highly discrepant results regarding the 
prevalence of female SD in patients with type 1 diabetes may 
be attributed to cultural differences. However, it is now rec-
ognized that this issue is not being adequately addressed and 
remains an important problem.

The evaluation of women’s SD is challenging for both 
patients and healthcare professionals. Personal taboos related 
to sex, privacy issues, and limited experience with female sex-
ual function are factors that make it difficult to identify sexual 
problems. Unfortunately, advanced clinical methods for eval-
uating SD in women are limited. The female sexual function 
index (FSFI) is an assessment tool developed to standardize the 
evaluation of female sexual function. The FSFI has gained wide-
spread international acceptance because it comprises subscales 
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SUMMARY
OBJECTIVE: This study aimed to investigate female sexual function in patients with type 1 diabetes by comparing female sexual function index scores 

between women with and without type 1 diabetes.

METHODS: A total of 62 women with type 1 diabetes and 69 age-matched women without diabetes but with similar backgrounds were enrolled in the 

patient and control groups, respectively. All participants were sexually active and had no systemic diseases other than diabetes in the patient group.

RESULTS: The frequency of female sexual dysfunction was significantly higher, and the mean female sexual function index score was significantly 

lower in women with diabetes compared to the control group (p=0.01). There was a significant relationship between sexual dysfunction and duration 

of diabetes, glycosylated hemoglobin test, and body mass index (p<0.05).

CONCLUSION: This study demonstrates that female sexual dysfunction is more common among women with type 1 diabetes than among women 

without type 1 diabetes. Patients with type 1 diabetes should be evaluated in terms of sexual health. Health professionals should give more attention 

to and provide guidance regarding sexual function in women with type 1 diabetes.
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that facilitate the classification of SD and has been evaluated in 
validity and reliability studies in different countries12. However, 
women with type 1 diabetes receive less attention in research 
and clinical practice. In this study, we investigated the preva-
lence of female SD in type 1 diabetes by comparing the FSFI 
scores in women with and without type 1 diabetes.

METHODS

Study design
This case-control study compared the sexual function in women 
with and without type 1 diabetes.

Participants
The study was conducted between October and December 
2020. Women who presented to the diabetes outpatient clinic 
of a training and research hospital for follow-up comprised the 
case group. This group included 62 women who were diagnosed 
with type 1 diabetes, were sexually active with a partner, were 
between the ages of 18 and 45 years, were literate, and con-
sented to participate in the study. Patients who were using any 
antidepressant, anxiolytic, antiepileptic, or estrogen-based (oral/
vaginal) drugs; had a history of vaginal surgery or hysterectomy; 
were pregnant; had any sexually transmitted disease; or were peri/
postmenopausal were excluded from the study. Patients who 
were directed to the nurse for education and consultancy after 
the routine diagnosis and treatment are included in the study.

The sample size was calculated based on a power of 80%, 
confidence interval of 95%, and significance level of p<0.05. 
The nondiabetic control group included 69 volunteers who 
were sexually active, were between the ages of 18 and 45 years, 
and had no systemic diseases or depression.

Levels of serum glucose and HbA1c were measured using 
Cobias Roche diagnostic kits and an auto-analyzer in the bio-
chemistry laboratory of the hospital. Height and weight mea-
surements were obtained with the participants lightly dressed 
and without shoes. Body mass index (BMI) was calculated by 
dividing weight (kg) by height squared (m2).

Data collection tools
The participants (patients with and without type 1 diabetes) 
filled out forms in a suitable meeting room in the outpatient 
clinic. Data collection took approximately 20 min.

Information form
This form was developed by the researchers and consisted of two 
sections. The first section included questions on sociodemographic 

data including age, education level, employment status, eco-
nomic status, family type, and duration of marriage. The sec-
ond part included four questions on the duration of diabetes, 
BMI, and level of HbA1c.

Female sexual function index
This instrument was developed by Rosen et al.9 to evalu-
ate female sexual function. The index includes a total of 
19 items questioning sexual function/problems within 
the last week in 6 subdimensions, namely, desire, arousal, 
lubrication, orgasm, satisfaction, and pain. The first 2 
items question the frequency and level of sexual desire 
(1–5 points); items 3–6 question arousal level, confi-
dence, and satisfaction (0–5 points); items 7–10 question 
the frequency/difficulty of lubrication and maintaining 
lubrication (0–5 points); items 11–13 question orgasm 
frequency, difficulty, and satisfaction (0–5 points); items 
14–16 question satisfaction with the amount of closeness 
with a partner, sexual relationship, and overall sex life (1–5 
points); and items 17–19 question the frequency and level 
of pain during and after penetration (0–5 points). Total 
FSFI score ranges from a minimum of 2 to a maximum of 
36, with scores below 26.55 indicating SD12. Aygin and 
Aslan13 conducted the reliability and validation study of 
the FSFI for Turkey in 2005.

Statistical analysis
All data were summarized as mean±standard deviation (min-
imum–maximum) or as number and percentage. Parametric 
data were compared using Student’s t-test and nonparametric 
data using χ2 analysis. Multiple regression analysis was used 
to examine the relationship between the groups. Significance 
was accepted at p<0.05.

Ethical considerations
Written permission was obtained from the Marmara University 
Non-Interventional Clinical Research Ethics Committee 
(24.09.2020/53) and the institution where the study was con-
ducted prior to data collection. In addition, all study partic-
ipants were informed about the nature of the study and that 
participation was on a voluntary basis. Informed consent was 
obtained from all participants.

RESULTS
The study sample consisted of 131 participants (62 in the case 
group, 69 in the control group). The mean ages of the dia-
betic and control groups were 34.32±7.5 years (range: 20–47 
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years) and 34.17±7.7 years (range: 20–47 years), respectively. 
The groups were similar in terms of sociodemographic char-
acteristics (p>0.05) (Table 1).

In the type 1 diabetic group, the mean HbA1c level was 
8.16±1.36% (range: 5.6–13.1%), the mean duration of dia-
betes was 13.2±7.2 (range: 2–31) years, and the mean BMI 
was 24.9±4.0 (range: 20.7–28.4) kg/m2. All women in the 
type 1 diabetic group were receiving intensive insulin therapy 
(four times a day).

The FSFI total and subscale scores of the women with and 
without diabetes are shown in Table 2. The diabetic group had 

significantly lower sexual desire, arousal, satisfaction, as well as 
total scores compared to the control group (p<0.01).

The frequency of SD was significantly higher in the diabetic 
group (n=47, 77%) than that in the control group (n=28, 40%) 
(χ2=16.01, p=0.01). HbA1c, BMI, and duration of diabetes dif-
fered significantly based on the presence of SD (p<0.05) (Table 3).

female sexual function index score and other variables were 
analyzed by multiple regression analysis. No significant differ-
ence was found in the multiple regression analysis to determine 
the relationship between FSFI scores and HbA1c, BMI, and 
diabetes durations (F: 1.510, p>0.05) (Table 4).

Table 1. The participants’ characteristics.

SD: standard deviation.

Features
Women with diabetes

(n=62)
Mean±SD

Women without diabetes
(n=69)

Mean±SD

Statistical analysis

χ2 p

Age (years)
34.3±7.5

(range: 18–45)
34.2 ±7.7

(range: 18–45) 35.192 0.276

Educational level (years)

<8 years 19 (30.6%) 60 (87.0%) 45.087 0.677

>8 years 43 (69.4%) 9 (13.0%)

Employment status

Working 20 (32.3%) 11 (15.9%) 4.813 0.588

Not working 42 (67.7%) 58 (84.1%)

Economic status

Income < expenses 12 (19.4%) 36 (52.2%) 16.396 0.314

Income ≥ expenses 50 (80.4%) 33 (44.9%)

Family type

Nuclear 55 (88.7%) 54 (78.3%) 2.552 0.110

Extended 7 (11.3%) 15 (21.7%)

Marriage duration (years)
12.7±9.5

(range: 1–28)
14.3±8.7

(range: 1–27) 33.187 0.458

Table 2. Comparison of semale sexual function index scores in women with and without diabetes.

FSFI: female sexual function index; SD: standard deviation.

Women with diabetes
(n=62)

Mean±SD

Women without diabetes
(n=69)

Mean±SD
p

Desire 3.54±1.13 4.31±1.04 <0.01

Arousal 4.00±1.42 4.66±1.03 <0.01

Lubrication 4.91±1.30 5.08±1.21 0.440

Orgasm 4.57±1.17 4.87±1.23 0.153

Satisfaction 3.21±1.05 5.00±1.09 <0.01

Pain 5.00±1.93 5.28±1.14 0.137

Total FSFI score 20.81±4.06 23.27±4.27 <0.01



Celik, S. et al.

219

Rev Assoc Med Bras 2023;69(2):216-221

DISCUSSION
This study aimed to investigate female sexual function in 
patients with type 1 diabetes by comparing FSFI scores between 
women with and without type 1 diabetes. In this study, the 
mean FSFI score was 20.8±4.1 for patients with type 1 diabe-
tes and 23.3±4.3 for the control group. Similar to our study, 
Pontiroli et al.14 determined in their meta-analysis of 3,168 
women with diabetes and 2,823 controls that female SD was 
relatively common and that women with diabetes had lower 
FSFI scores than controls, indicating greater SD. In a recent 
study, Bak et al.15 reported that type 1 diabetes was associated 
with sexual disorders in a third of affected women. Ahmed et al.16 
found that the mean total FSFI score was significantly lower 
in type 1 diabetes mellitus (21.1±3.9) than in type 2 diabetes 
mellitus (26.4±4.2), and both were significantly lower than in 
the control group (31.5±5.8). Similarly, Zamponi et al.17 found 
that female SD (total FSFI score≤19) was significantly more 
prevalent in patients with type 1 diabetes compared to con-
trols (12/33, 36.4% versus 2/39, 5.2%, respectively; p=0.010).

Several previous studies have shown that women with type 
1 diabetes experience sexual problems at rates varying between 
18 and 71%4-7,18-20. In the study conducted by Doruk et al.5 
in Turkey, SD was reported at a rate of 71% among women 
with type 1 diabetes and 37% in the control group. Similar to 
that study, we determined SD rates of 76 and 40% in the type 
1 diabetes and control groups, respectively, which are higher 
than the rates reported in other studies. The high rate of SD 

in women with diabetes may be due to neurogenic, psycho-
genic, or vascular factors. Duration of diabetes, age, microvas-
cular complications, cultural factors, and psychological factors 
are other risk factors. However, there may also be sociocultural 
reasons related to Turkish society, such as women’s perception 
of sexuality, behaviors such as tending to conceal their prob-
lems and feeling ashamed, and reluctance to discuss sexuali-
ty-related problems6. The wide variation in the prevalence of 
female SD observed in various studies may be due to differences 
in the characteristics of the sample groups other than diabetes, 
the different sociocultural environments in which the studies 
were conducted, or the use of different measurement tools to 
evaluate sexual function.

The symptoms of diabetes-related SD are complicated but 
generally include conditions such as reduced or absent inter-
est, sexual desire, and arousal, a decrease in lubrication and 
consequent dyspareunia, and difficulty or inability to achieve 
orgasm21. Although various rates have been reported in the lit-
erature, diabetes can impact all stages of female sexual function 
to varying degrees. In the Turkish study conducted by Doruk 
et al.5, women with diabetes showed significant decreases in 
sexual desire, arousal, and lubrication compared to the con-
trol group. The most frequently affected domains in women 
with type 1 diabetes were desire (85%), arousal (76%), orgasm 
(66%), pain (61%), satisfaction (61%), and lubrication (57%). 
Enzlin et al.4 reported SD in the area of desire in 17%, lubrica-
tion in 14%, orgasm in 14%, and pain in 12% of women with 

Table 3. Comparison of glycosylated hemoglobin test, body mass index, and duration of diabetes in women with type 1 diabetes based on the 
presence of sexual dysfunction. 

BMI: body mass index. *Student’s t-test.

Sexual dysfunction (n=47) No sexual dysfunction (n=15) p*

HbA1c (%) 8.00±1.32 8.64±1.38 <0.05

BMI (kg/m2) 24.89±4.00 26.53±4.23 <0.05

Duration of diabetes (years) 13.09±7.18 13.53±7.42 <0.05

Table 4. Multiple regression analysis of female sexual function index scores and variables.

FSFI: female sexual function index; BMI: body mass index.

B Beta t p
95%CI for B

Lower bound Upper bound

FSFI

(Constant) 46.963 2.564 0.013 10.295 83.631

HbA1c (%) 2.641 0.267 0.026 0.470 0.032 5.250

BMI (kg/m2) 0.001 0.002 0.017 0.986 -0.058 0.059

Duration of 
diabetes (years)

0.053 0.028 0.223 0.824 -0.422 0.527

R=0.269, R2=0.072, Adjusted R2=0.024, F=1.510, p=0.221
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