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ABSTRACT 

This study aimed to assess the prevalence and correlates of sexual dysfunction in a sample of Dutch 

men and women with type 2 diabetes. Patients with type 2 diabetes who were between the ages of 40 

and 75 years from 4 Dutch diabetes centers were asked to complete self-report questionnaires 

covering sociodemographic characteristics, medical characteristics, clinical depression (Center for 

Epidemiological Studies), and sexual dysfunction (in men: International Index of Erectile Function; in 

women: Female Sexual Function Index). In total, 158 type 2 diabetes patients (68% men) completed 

the cross-sectional survey. On the basis of predefined criteria, 69% of men and 70% of women were 

classified with some degree of sexual dysfunction. Univariable logistic regression analyses revealed 

that sexual dysfunctions were associated with higher age, clinical depression (Center for 

Epidemiological Studies score ≥16), and one or more diabetes-related complications in both men and 

women. Multivariable logistic regression analyses revealed that clinical depression was most strongly 

associated with both male (OR = 6.87, 95% CI [1.77, 26.63]) and female (OR = 9.33, 95% CI [1.03, 

84.87]) sexual dysfunction. In conclusion, sexual dysfunction is highly prevalent in men and women 

with type 2 diabetes and is associated with higher age, clinical depression, and diabetes-related 

complications. These results suggest that addressing sexual dysfunction in diabetes care is important. 
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INTRODUCTION 

Sexual dysfunction is highly prevalent in men and women with type 2 diabetes (1; 2). Type 2 diabetes 

patients report sexual dysfunction twice as much as nondiabetic persons (3). In the available studies, 

prevalence rates of sexual dysfunction have been reported up to 85% in men and 84% in women (1; 

2). The prevalence of both type 2 diabetes and sexual dysfunction increase with higher age (3; 4). As 

a consequence of increased life expectancy, the number of type 2 diabetes patients who also suffer 

from sexual dysfunction is expected to further increase in the future. Sexual dysfunction, however, 

appears to be the most frequently neglected complication in chronic disease care (5). Negligence of 

addressing sexual problems in clinical practice may adversely affect the quality of life of patients with 

diabetes (6). It is therefore important to identify correlates of sexual dysfunction, because this will help 

to identify and treat type 2 diabetes patients with sexual dysfunction in clinical practice.  

 Previous research has predominantly focused on sexual dysfunction in men with diabetes and 

has shown that male sexual dysfunction is associated with, amongst others, higher age, obesity, 

comorbidities, longer diabetes duration, poor metabolic control, and smoking (7-9). Female sexual 

dysfunction has received considerably less attention, with only depression being thus far identified as 

a strong predictor of sexual dysfunction (1; 10-14). This disproportionate attention towards male 

sexual dysfunction may in part explain the different findings for risk factors in both genders (1; 3; 15). 

Another shortcoming of previous research is that several studies did not distinguish between type 1 

and type 2 diabetes, e.g. (7; 16; 17). These types should not be directly compared because of 

differences in disease characteristics, such as the fact that type 2 diabetes develops at older age, 

which in itself is a recognized risk factor for sexual dysfunction (18).  

 Up to now, three studies have examined correlates of sexual dysfunction in a combined 

sample of men and women with diabetes (12; 19; 20). However, no study has examined the 

prevalence and correlates of sexual dysfunction in a sample of men and women with solely type 2 

diabetes. Improving our understanding of the epidemiology of sexual dysfunction in type 2 diabetes 

patients may be helpful in recognizing and – if needed – treating sexual dysfunction in patients with 

diabetes. The aim of our study was therefore to examine the prevalence and correlates of sexual 

dysfunction in Dutch men and women with type 2 diabetes. 

 



METHODS 

Study design 

A cross-sectional survey study was conducted from August 2010 until December 2010. The study 

protocol was approved by the Medical Ethics Committee of the VU University Medical Center in 

Amsterdam.  

 Self-report questionnaires were distributed amongst 700 type 2 diabetes patients who were 

recruited from four diabetes centers in the Netherlands. Three centers were hospital-based diabetes 

centers that deliver secondary care. The fourth center was a specialized primary care center for type 2 

diabetes patients. This managed care system coordinates care between different caregivers  in the 

West-Friesland region of the Netherlands (21).  

 In two diabetes centers, patients were randomly selected from patient databases, and 

subsequently received an information letter and study questionnaire at their home address. A reminder 

letter was sent 2 weeks later to those patients who had not returned their questionnaire. Because of 

privacy considerations, physicians recruited the patients and distributed the information letters and 

questionnaires in the two other diabetes centers.  

 Participants were eligible for inclusion if they (a) were 40-75 years of age, (b) were diagnosed 

with type 2 diabetes, (c) consented to participate, and (d) were capable of reading and understanding  

Dutch, which was necessary to fill out the questionnaire.  

 

Main outcome measures 

We used the 15-item International Index of Erectile Function (IIEF) to evaluate male sexual function 

(22; 23). A cutoff score of 25 on the erectile function domain was used to differentiate between men 

with and without erectile dysfunction (24). The 19-item Female Sexual Function Index (FSFI) was used 

to evaluate female sexual function (25; 26). A total score of 26.55 on the FSFI is used as a cut-off 

score to differentiate between women with and without a sexual dysfunction (27).  

 

Correlates 

Self-reported demographic characteristics included gender, age, ethnicity, educational level, and 

marital status. Self-reported medical information included diabetes duration, insulin usage, hemoglobin 

A1c (HbA1c) level, diabetes-related complications, and comorbidities (defined as any other disease 



than diabetes). In addition, respondents were asked whether they had a partner, whether they had 

been sexually active in the past four weeks, and the average frequency of sexual activity per month. 

Sexual activity was defined as ‘any form of sexual activity that may arouse you, including 

masturbation’. 

 The widely used self-report 20-item Center for Epidemiological Studies Depression Scale 

(CES-D) was used to assess possible to probable major depressive episodes during the past week 

(28). A CES-D score of sixteen is recommended as a cutoff score to identify individuals at risk for a 

clinical depression (29). Studies have demonstrated strong psychometric properties and have shown 

high specificity and sensitivity of the CES-D in patients with diabetes (28; 29).   

 

Statistical analysis 

Descriptive statistics were used to report baseline characteristics, which are presented as mean ± 

standard deviation (SD) or as n (%),  and were compared between patients treated by primary care or 

secondary care. Two-sided  t tests were used to analyze age (continuous variable), chi-square tests 

for all other variables. A P-value <0.05 was considered to be statistically significant. 

 Analyses were stratified for gender. Logistic regression analyses were used to assess 

associations between sexual dysfunction and possible correlates that were selected on the basis of a  

literature review. Variables that were statistically significantly associated with sexual dysfunction (P < 

0.10) in univariable models were subsequently entered into multivariable logistic regression analysis. 

A backward stepwise selection procedure was used to create a model with variables most strongly 

associated  (P< 0.05) with sexual dysfunction. Odds ratios (OR) are presented with 95% confidence 

intervals (CI). 

 We repeated the analyses stratified for partnership, because lower scores are automatically 

obtained on the sexual function questionnaire for participants without a sexual partner. All statistical 

analyses were performed using SPSS for Windows (version 15.0, SPSS Inc., Chicago, IL). 

 

RESULTS 

In total, 205 (29.3%) type 2 diabetes patients returned their questionnaire. After excluding participants 

with missing or incomplete data for sexual dysfunction assessment, 158 (22.6%) remained for the 

analyses. The mean age of the participants was 61.8 ± 8.3 years of whom 68.4% were male. The 



majority of the respondents had been sexually active in the past 4 weeks, 73.1% of all men and 67.3% 

of all women. Baseline characteristics of the respondents are shown in Table 1, stratified for treatment 

setting. Diabetes duration, insulin usage, and HbA1c levels significantly differed between primary and 

secondary care, reflecting the Dutch care system where more severely affected patients are treated in 

secondary care. 

 Patient characteristics stratified for sexual dysfunction are shown in Table 2. On the basis of 

the predefined cutoff scores of the IIEF and FSFI, the prevalence rate of sexual dysfunction was 

68.5% in men and 70.0% in women (Table 2). Table 3 shows the results of the univariable and 

multivariable analyses. Higher age, clinical depression (CES-D score ≥ 16), and one or more diabetes-

related complications were significantly associated with sexual dysfunction in both men and women in 

univariable analyses. In addition, having one or more comorbidities was associated with male sexual 

dysfunction. In multivariable analysis, clinical depression (CES-D score ≥ 16) showed the strongest 

association with sexual dysfunction in men (OR = 6.87, 95% CI [1.77, 26.63], p <.01) and in women 

(OR = 9.33, 95% CI [1.03, 84.87], p = .046). Stratifying the data on the basis of partnership was not 

possible due to low numbers. 

 

DISCUSSION 

In this study, the prevalence of reported sexual dysfunction was almost equal in men and women, 69% 

and 70% respectively. Higher age, clinical depression (CES-D score ≥ 16), and one or more diabetes-

related complications were significantly associated with sexual dysfunction in both men and women. In 

addition, having one or more comorbidities was associated with male sexual dysfunction. Clinical 

depression was most strongly associated with sexual dysfunction in both men and women. 

Research on sexual dysfunction in type 2 diabetes patients is scarce, especially in women. Three 

studies have previously examined sexual dysfunction in a sample of both men and women, but solely 

in type 1 diabetes (12; 19) or in a combined sample of patients with type 1 and type 2 diabetes (20). 

To our knowledge, this is the first study to explore the prevalence and correlates of sexual dysfunction 

in a sample of men and women with solely type 2 diabetes. In general, higher prevalence rates of 

sexual dysfunction have been found in men with diabetes compared to women with diabetes (3; 11; 

30-32). In our study, however, the prevalence of sexual dysfunction was high in both men and women. 

One explanation might be that sexual distress was not included in our measurement of female sexual 



dysfunction, while  sexual distress is a criterion for the DSM-IV-TR diagnosis of female sexual 

dysfunction (33). Lower prevalence rates of female sexual dysfunction have been reported when 

sexual distress was included in the measurement of female sexual dysfunction (1; 34). It is therefore 

likely that we overestimated the number of women with sexual dysfunction solely based on their score 

on the FSFI.  Moreover, given the mean age of the women in our study, most women were post-

menopausal. Postmenopausal women with type 2 diabetes have previously been reported  to 

experience more sexual dysfunction (64%) as compared to all women (41%) (14). A third explanation 

might be that earlier studies mostly included women with type 1 diabetes or mixed groups. It could be 

hypothesized that compared to women with type 1 diabetes, women with type 2 diabetes are on 

average older, are post-menopause, and have higher rates of vascular complications, factors that 

have shown to be associated with sexual dysfunction (1; 15; 18). 

  As expected (11-14; 35; 36), clinical depression was most strongly associated with sexual 

dysfunction in men and women. Because of the cross-sectional nature of the study, we can only 

speculate on the possible directionality of this association. It has been suggested that type 2 diabetes 

might play a mediating or confounding role in the strong comorbid association between depression 

and sexual dysfunction (37). In contrast, type 2 diabetes might precede depression, which leads to 

sexual dysfunction; or vice versa: type 2 diabetes may cause sexual dysfunction that could lead to 

depression (38). More research is needed to clarify this association.  

 

Limitations 

Our study has some limitations. First, a response rate of 29% suggests that selection bias may have 

occurred, which might diminish the external validity of our findings. We cannot exclude the possibility 

that especially those with a sexual dysfunction have responded. Our low response rate may be partly 

explained by our recruitment approach, which aimed to recruit from a broad population of type 2 

diabetes patients. In most studies on sexual dysfunction, a selected clinical population is approached 

which generally yields higher response rates, e.g. (7; 11; 12; 14). Furthermore, because of privacy 

constraints, we were unable to collect information on other possible correlates of sexual dysfunction, 

such as body mass index or medication use (6; 39). We can therefore not exclude the possibility that 

those using anxiolytic drugs, for example, were included. Third, no cutoff scores exist for the total 

score on the IIEF and the domains on the FSFI and IIEF (except for erectile function). Use of the FSFI 



total score does not diminish its predictive value (25), but the evaluation of erectile function on the IIEF 

does not provide a complete indication of male sexual dysfunction and is likely to present an 

underestimation. A final limitation concerns the design of the study. On the basis of our cross-sectional 

survey, causal relations cannot be assumed. Therefore, prospective studies with larger sample sizes 

are needed to further examine sexual dysfunction in both men and women with type 2 diabetes. 

 

Implications for clinical practice 

The high prevalence of reported sexual dysfunction in type 2 diabetes patients warrants clinical 

attention, since negligence of these problems in clinical practice may adversely affect patients’ quality 

of life (6). During routine care, sexual dysfunction should certainly be addressed in older type 2 

diabetes patients with clinical depression and one or more diabetes-related complications. Treatment 

options for sexual dysfunction may include pharmacological (e.g. phosphodiesterase type 5 inhibitors 

for men) and nonpharmacological (e.g. sexual counseling) approaches (2; 6; 15). In addition, the high 

prevalence of clinical depression in type 2 diabetes patients with sexual dysfunction emphasizes the 

need for clinical attention to depressive symptoms among these patients.  

 

CONCLUSIONS 

Sexual dysfunction is highly prevalent in both men and women with type 2 diabetes in The 

Netherlands. Clinical depression was most strongly associated with male and female sexual 

dysfunction. These results stress the importance of addressing sexual dysfunction in men and women 

with type 2 diabetes as a part of routine care, thereby taking both biological and psychological factors 

into account. 

  



Table 1. Baseline characteristics of the study population stratified by treatment 
 

 Primary care 
(N=93) 

Secondary care 
(N=65) 

   

Age (years, mean (SD))) 62.7 ± 7.7 60.3 ± 8.9 

Men 59 (63.4) 49 (75.4) 

Ethnicity (% Dutch) 82 (88.2) 60 (95.2) 

Marital status    

 Single 2 (2.2) 7 (10.9) 

 Committed relationship (not cohabiting) 2 (2.2) 3 (4.7) 

 Cohabiting/ married 83 (89.2) 52 (81.3) 

 Divorced 1 (1.1) 0 (0) 

 Widowed 5 (5.4) 2 (3.1) 

Partner (% yes) 85 (91.4) 55 (85.9) 

Education level   

 Primary 55 (59.1) 28 (44.4) 

 Secondary 22 (23.7) 19 (30.2) 

 College/ University 16 (17.2) 16 (25.4) 

Duration of diabetes   

 0-1 years 31 (33.7) 1 (1.5)
**
 

 2-5 years 30 (32.6) 7 (10.8) 

 6-10 years 20 (21.7) 18 (27.7) 

 11 years or more 11 (12.0) 39 (60.0) 

Insulin usage (% yes) 25 (27.8) 60 (92.3)
**
 

HbA1c   

 <7.0 % 43 (47.3) 18 (27.7)
*
 

 ≥7.0 % 41 (45.1) 45 (69.2) 

 Unknown 7 (7.7) 2 (3.1) 

Presence of ≥ 1 diabetes complications 42 (48.8) 34 (54.8) 

Presence of ≥ 1 comorbidities 42 (47.2) 33 (51.6) 

Clinical depression 25 (27.5) 16 (25.4) 

Sexual dysfunction 65 (69.9) 44 (67.7) 

Sexually active (% yes)
†
 68 (73.9) 44 (67.7) 

Frequency of sexual activity
‡
   

 Never 20 (21.7) 13 (20.0) 

 Less than once a month 5 (5.4) 8 (12.3) 

 ≥1 times per month 38 (41.3) 20 (30.8) 

 ≥1 times per week 28 (30.4) 23 (35.4) 

 Every day 1 (1.1) 1 (1.5) 
Data are means ± SD or N(%).Two-sided t-tests and chi-square tests were used to test for significant differences. Clinical 
depression is based on the CES-D cut-off score (≥16 = yes; <16 = no). Female sexual dysfunction was based on the FSFI total 
score with cut-off score 26.55. Male sexual dysfunction was based on the Erectile Function domain of the IIEF with cut-off score 
25. 

*
 P < 0.05. 

**
 P < 0.01. 

†
 Sexually active (yes/no) in past 4 weeks. 

‡ 
Average four-week sexual activity levels. 

 



Table 2. Prevalence of sexual dysfunctions and its associations with patient characteristics 
 

 Men Women 

 Sexual dysfunction Sexual dysfunction 

 Yes No Yes No 

N (%) 74 (68.5) 34 (31.5) 35 (70.0) 15 (30.0) 

Age (years, mean (SD)) 62.7 ± 7.5
*
 58.2 ± 8.7 64.8 ± 7.6

*
 57.9 ± 8.7 

Ethnicity (% Dutch) 67 (91.8) 31 (91.2) 33 (94.3) 11 (78.6) 

Marital status     

 Single 6 (8.2) 2 (5.9) 1 (2.9) 0 (0.0) 

 Committed relationship (not 
cohabiting) 

2 (2.7) 2 (5.9) 1 (2.9) 0 (0.0) 

 Cohabiting/married 62 (84.9) 29 (85.3) 30 (85.7) 14 (93.3) 

 Divorced 0 (0.0) 0 (0.0) 1 (2.9) 0 (0.0) 

 Widowed 3 (4.1) 1 (2.9) 2 (5.7) 1 (6.7) 

Partner (% yes) 64 (87.7) 31 (91.2) 31 (88.6) 14 (93.3) 

Education level     

 Primary 35 (48.6) 10 (29.4) 28 (80.0) 10 (66.7) 

 Secondary 20 (27.8) 13 (38.2) 4 (11.4) 4 (26.7) 

 College/ University 17 (23.6) 11 (32.4) 3 (8.6) 1 (6.7) 

Duration of diabetes     

 0-1 years 15 (20.3) 7 (21.2) 6 (17.1) 4 (26.7) 

 2-5 years 19 (25.7) 6 (18.2) 9 (25.7) 3 (20.0) 

 6-10 years 14 (18.9) 10 (30.3) 10 (28.6) 4 (26.7) 

 11 years or more 26 (35.1) 10 (30.3) 10 (28.6) 4 (26.7) 

Insulin usage (% yes) 41 (55.4) 17 (51.5) 21 (63.6) 6 (40.0) 

HbA1c     

 <7.0 % 30 (40.5) 9 (27.3) 15 (44.1) 7 (46.7) 

 ≥7.0 % 41 (55.4) 20 (60.6) 18 (52.9) 7 (46.7) 

 Unknown 3 (4.1) 4 (12.1) 1 (2.9) 1 (6.7) 

Presence of ≥1 diabetes complications 35 (50.7)
*
 9 (29.0) 26 (78.8)

**
 6 (40.0) 

Presence of ≥1 comorbidities 36 (50.0) 10 (30.3) 21 (63.6) 8 (53.3) 

Clinical depression (% yes)
 

23 (31.1)
*
 3 (9.1) 14 (43.8)

*
 1 (6.7) 

Sexually active (% yes)
†
 45 (60.8)

**
 34 (100) 18 (52.9)

**
 15 (100) 

Frequency of sexual activity
‡
     

 Never 21 (28.4)
**
 0 (0) 12 (35.3)

**
 0 (0) 

 Less than once a month 8 (10.8) 0 (0) 4 (11.8) 1 (6.7) 

 ≥1 times per month 23 (31.1) 16 (47.1) 15 (44.1) 4 (26.7) 

 ≥1 times per week 21 (28.4) 17 (50.0) 3 (8.8) 10 (66.7) 

 Every day 1 (1.4) 1 (2.9) 0 (0) 0 (0) 
Data are means ± SD or N (%).Two-sided t-tests and chi-square tests were used to test for significant differences. Clinical 
depression is based on the CES-D cut-off score ≥16 = yes; <16 = no. Female sexual dysfunction was based on the FSFI total 
score with cut-off score 26.55. Male sexual dysfunction was based on the Erectile Function domain of the IIEF with cut-off score 
25. 

*
 P < 0.05. 

**
 P < 0.01.

†
 Sexually active (yes/no) in past 4 weeks. 

‡ 
Average 4 week sexual activity levels. 

 



Table 3. Associations (OR (95%CI) of patient characteristics with sexual dysfunction in men 
and women with type 2 diabetes 
 

 Men Women 

Univariable analyses OR (95% CI) OR (95% CI) 

Age (10 year period)
†
 2.00 (1.19 - 3.38)

**
 2.74 (1.21 - 6.21)

*
 

Clinical depression (yes/no)
‡
 4.51 (1.25 - 16.30)

*
 10.89 (1.27 - 93.07)

*
 

≥1 diabetes-related complication(s) 2.52 (1.02 - 6.24)
* 

5.57 (1.48 - 21.02)
* 

≥1 comorbidities 2.30 (0.96 - 5.51) - 

Multivariable analyses   

Age (10 year period)
†
 2.38 (1.35 - 4.20)

**
 - 

Clinical depression (yes/no)
‡
 6.87 (1.77 - 26.63)

**
 9.33 (1.03 - 84.87)

*
 

≥1 diabetes-related complication(s) - 4.28 (1.03 - 17.85)
*
 

Abbreviations: OR: odds ratio; 95%CI: 95% confidence intervals. A backward stepwise procedure was used to obtain the best 
model with sexual dysfunction as the outcome. 

†
 Age is divided in 10-year periods, reference is a 10 year younger person.  

‡ 
Clinical depression is based on the CES-D cut-off score ≥16 = yes; <16 = no. 

*
P < 0.05. 

**
P < 0.01. 
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