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A B S T R A C T   

Background: Both men and women can have a wide range of physical, emotional, and sexual issues as a result of 
diabetes. One of them is sexual dysfunction, which has an effect on marital relationships as well as the effec
tiveness of therapy and can develop into a serious social and psychological condition. As a result, the purpose of 
this study was to identify the global prevalence of sexual dysfunction among diabetic patients. 
Methods: Science Direct, Scopus, Google Scholar, and PubMed were all searched for information. Data were 
extracted using Microsoft Excel (v. 14), STATA statistical software, and STATA. Publication bias was investigated 
by a forest plot, rank test, and Egger’s regression test. To detect heterogeneity, I2 was calculated and an overall 
estimated analysis was performed. Subgroup analysis was done by study region and sample size. The pooled odds 
ratio was also computed. 
Results: The study was able to include 15 of the 654 publications that were evaluated since they met the criteria. 
67,040 people participated in the survey in all. The pooled global prevalence of sexual dysfunction among 
diabetic patients was 61.4% (95% CI: 51.80, 70.99), I2 = 71.6%. The frequency of sexual dysfunction was 
highest in the European region (66.05%). For males, the prevalence of sexual dysfunction was 65.91%, while for 
females, it was 58.81%. Patients with type 2 diabetes mellitus were more likely (71.03%) to experience sexual 
dysfunction. 
Conclusion: Finally, sexual dysfunction was fairly common all across the world. There were variations in the 
prevalence of sexual dysfunction depending on the sex, type of diabetes, and location of the study participant. 
Our findings imply that screening and appropriate treatment are required for diabetes persons exhibiting sexual 
dysfunction.   
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1. Introduction 

Diabetes mellitus, which is characterized by improper glucose 
metabolism and a deficiency of fat and protein, are all signs of the 
medical disorder. It is one of the most widespread and severe chronic 
diseases in the world, affecting about 2–5% of persons in industrialized 
countries [1]. By 2025, diabetes is expected to affect 380 million people, 
up from the current 246 million cases reported globally. Additionally, by 
2025, diabetes prevalence will increase most rapidly in underdeveloped 
countries [2]. The International Federation of Diabetes reports that 5 
million people between the ages of 20 and 79 have diabetes [3]. 

Sexual dysfunction is prevalent among people with diabetes [4]. 
According to studies, men with diabetes develop sexual dysfunction 
more frequently and earlier than men without diabetes [4–6]. It results 
in reduced levels of marital satisfaction, emotional stress, less commu
nication, and challenges with problem-solving, and eventually, it may 
lead to divorce [7,8]. 

The term “sexual dysfunction” (SD) refers to a multi-factorial, het
erogeneous group of illnesses that might present in various ways, but are 
primarily recognized by clinically significant impairments in a person’s 
capacity to engage in or enjoy sexual activity [9–11]. Patients of both 
sexes are vulnerable to disorders [12]. Sexual dysfunction is more 
directly correlated with men’s physical health, including illnesses 
associated with age and chronic disease [13–15] Arousal disorders, such 
as erectile dysfunction (ED), and orgasm disorders, such as premature, 
retrograde ejaculation and anorgasmia, are included in the sexual 
response cycle, which is used to describe the difficulties experienced by 
males [16,17]. Patients with chronic diseases are more prone to expe
rience sexual dysfunction brought on by physiological disruption, drug 
side effects, emotional disturbance, or a combination of these factors 
[18]. 

Numerous factors, including psychogenic, hemodynamic, neuro
genic, hormonal, and smooth muscle atrophy within the corpus 
cavernous bodies, contribute to sexual dysfunction associated with 
diabetes [19]. Studies in general show that women with diabetes have 
greater rates of sexual dysfunction than their counterparts, and 
diabetes-related comorbidities may make these patients’ sexual 
dysfunction problems worse [8]. The most prevalent sexual problems in 
females with diabetes include lubrication, orgasmic disorder, sexual 
desire, sexual satisfaction, and orgasmic disorder [20,21]. The In
trusions vagina, labium minora, and clitoris are the most seriously 
damaged genital regions in diabetic women, indicating that the somatic 
sensory system may be affected by diabetes. Drugs can increase clitoral 
blood flow, even though sexual problems do not always manifest as 
expected [22,23]. 

Additionally, patients with this long-lasting illness may experience 
severe ocular, renal, and neuropathic repercussions such as blindness, 
renal failure, cardiovascular disease, amputation, and paralysis [24–26]. 
Such chronic and incapacitating illnesses have a major impact on the 
patient’s capacity and day-to-day activities, which in turn affects their 
quality of life [27] No matter the variety of sexual desires that serve as 
the basis for important behaviors and promote sexual health, the WHO 
defines sexual health as a physical, emotional, psychological, and social 
well-being in terms of sexual desire, not just the absence of disease, 
dysfunction, or disability [28]. A set of diseases known as sexual 
dysfunction includes abnormalities in women’s orgasm, arousal, pain, 
and unexplained sexual problems [29]. 

On the one hand, diabetic patients’ sexual health has frequently been 
overlooked as a component of care, likely because many people still 
consider it taboo and don’t discuss it [30]. Although several primary 
studies looked at sexual dysfunction in diabetic patients, there are no 
statistics at the global level. The objective of this study was to assess the 
overall global prevalence of sexual dysfunction in people with diabetes. 
The study’s findings will enable clinicians and other interested parties to 
close any operational plan gaps and provide them with the crucial 
knowledge they need to manage and treat sexually dysfunctional 

individuals. 

2. Methods 

2.1. Reporting 

Based on a single measurement result (sexual dysfunction), data 
analysis was done. The findings are displayed using tables, text, and a 
forest plot. This systematic review and meta-analysis study was carried 
out to determine the global prevalence of sexual dysfunction using the 
standard Meta-analysis Of Observational Studies in Epidemiology 
(MOOSE) method [31]. (Supplementary file1). 

2.2. Search strategy 

We thought about employing modified PICO questions, in which the 
“PEO” (Population, Exposure, and Outcome) style was used for the 
explicit presentation of our review question and the explicit clarification 
of the inclusion and exclusion criteria. These searches were built using 
the Boolean operators “OR” and “AND” and the following keywords and 
phrases and/or Medical Subject Headings (MeSH). 

PECO guide. 

2.3. Population 

All males and females of diabetes mellitus patients with sexual 
dysfunction. 

2.4. Exposure 

All sexual dysfunction persons with diabetic mellitus. 

2.5. Comparison 

Normal sexual functioning persons without any diabetes mellitus. 

3. Outcome 

Sexual dysfunction. 
Intending to find as many pertinent primary studies as possible, we 

created the following review question using the aforementioned modi
fied PICO format: 

Review question: “What is the prevalence of sexual dysfunction 
among diabetes mellitus patients around the globe?" 

International web databases (Pub Med, Science Direct, Scopus, 
EMBASE, and Google Scholar) were used to search for articles on the 
prevalence of sexual dysfunction in the world. The following search 
terms and keywords were used: “Prevalence”, “Sexually Dysfunction”, 
“Sexual Behavior”, “Sexual Orientation”, “Sexual Disorder”, “diabetes 
mellitus”, “Blood glucose”, “Hyperglycemia”, “Type1 diabetes mellitus”, 
“Type2 diabetes mellitus”, “Non-insulin dependent” and “Insulin- 
dependent”. The search terms were combined as well as utilized sepa
rately using Boolean operators like “OR” and “AND”. February 1 to 
March 10 of 2023 served as the search window. 

3.1. Study outcome 

Sexual dysfunction: It was measured by using 14 items of change in 
the sexual functioning questionnaire (CSFQ) with a total score of 70 and 
a cutoff point of 47 [32]. 

Sexual dissatisfaction: it is considered to be sexually dissatisfied 
when the score is less than 5 from CSFQ item 14 [32]. 

Sexual desire disorder: It was categorized as sexual desire disorder 
when the Score is less than 20 from the sum of CSFQ-14 [32]. 

Arousal dysfunction: It was classified under arousal disorder when 
a score is less than 14 from the sum of CSFQ-14- (items 7 through 9) 
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[32]. 
Orgasm disorder: It was Explained by a score less than 14 from the 

sum of CSFQ-14- (items-11 through 13) [32]. 

3.2. Inclusion and exclusion criteria 

This meta-analysis only included studies that were conducted 
worldwide between 2008 and 2022, published in English, and had full 
texts that could be searched. There were also reports on studies that 
contained information on the frequency of sexual dysfunction. We email 
the associated author at least twice for articles for which full texts are 
not readily available. This systematic review and meta-analysis 
excluded qualitative studies, research from redundant sources, and ar
ticles without the full text. This systematic review and meta-analysis did 
not include any qualitative studies, research from duplicate sources, or 
articles lacking the entire text. Using the COCOPOP (Condition, Context, 
and Population) paradigm, the study’s included articles’ eligibility was 
assessed. The study population (POP) consisted of individuals with 
sexual dysfunction, with the frequency of such disorders acting as the 
condition (CO) and studies conducted around the world serving as the 
context (CO). 

3.3. Quality assessment 

Two authors (NAG and KDT) evaluated the quality of the research 
independently using a standardized quality rating checklist created by 
the Joanna Briggs Institute (JBI) [33]. The conflict that emerged during 
the quality assessment was settled through a conversation guided by the 
third author (GAA). There are boxes marked yes, no, uncertain, and not 
relevant for eight parameters on the critical analysis checklist. The 
following questions are included in the criteria: (1). Where was it 
explicitly specified what was required to be included in the sample? (2). 
Did you provide a detailed description of the study participants and, 
consequently, the surroundings? (3). The exposure measurement’s 
findings: were they reliable and valid? (4) Was the main goal and 
acceptable standards met by the event? (5) Have you discovered any 
confounding factors? (6). Was anything said about confounding factor 
measures? (7). Was it possible to measure the results effectively and 
precisely? (8). Was the statistical evaluation accurate? Studies that 
received 50% or more on the quality evaluation parameters were 
considered to be low risk (Supplementary file 2). 

3.4. Risk of bias assessment 

Two authors (NAG and GAA) independently assessed the risk of bias 
in the included studies using the Hoy et al. [34] established bias 
assessment method, which consists of 10 items that evaluate four bias 
domains as well as internal and external validity. A debate facilitated by 
the third author (KDT) was used to settle any disputes that arose during 
the risk of bias assessment. Finally, a resolution and agreement to the 
dispute were reached. The first four questions (items 1–4) evaluate the 
presence of external validity, non-response bias, and selection bias. 
Measurement bias, analysis-related bias, and internal validity are all 
evaluated in the final six questions (items 5–10). If studies responded 
“yes” to eight or more of the ten questions, they were classified as having 
a “low risk of bias”. Studies were categorized as “high risk” if they 
received “yes” responses to five or fewer of the ten questions, while 
studies labeled as “moderate risk” received “yes” responses to six to 
seven of the ten questions (Supplementary file 3). 

3.5. Data extraction 

For data extraction and analysis, STATA 14 software and a Microsoft 
Excel spreadsheet dated 2016 were utilized, respectively. Two authors 
(NAG and KDT) separately extracted each relevant piece of information 
using a standardized Joanna Briggs Institute data extraction procedure. 

The third author (GAA) organized a conversation to settle the dispute 
that arose during the data extraction. We retrieved the first author’s 
name, the year of publication, the study region, the study setting, the 
study design, the sample size, the prevalence of sexual dysfunction, the 
type of diabetes mellitus, the sex of the study participants, and the 
standard deviation for each paper. 

3.6. Data analysis 

The data were extracted from all relevant findings in a Microsoft 
Excel spreadsheet and then imported into STATA software version 14 for 
analysis. A meta-analysis was performed to generate a pooled preva
lence using a weighted inverse variance random-effects model. Using a 
forest plot to visually assess the presence of heterogeneity, the pooled 
prevalence of sexual dysfunction was analyzed and estimated. Based on 
the study’s continent, design, type of diabetes, and participant sex, 
subgroup analyses were conducted. Sensitivity analysis was utilized to 
assess the effect of a single study on the overall prevalence estimate from 
the meta-analysis. The funnel plot and Begg and Egger’s regression tests 
were used to thoroughly investigate any potential publication bias. To 
test for heterogeneity, quantify the degree of total/residual heteroge
neity, and assess variability brought on by heterogeneity, Cochran’s Q 
X2 test and I2 statistics were used, respectively [35].To investigate the 
impact of sample size and publication year differences on between-study 
heterogeneity, a Univariate meta-regression analysis was utilized [36]. 

4. Results 

4.1. Search results and study characteristics 

A total of 654 articles were obtained from several international web 
databases, including Google Scholar, PubMed, Scopus, EMBASE, and 
Science Direct. After excluding redundant studies, 503 studies remained, 
which were chosen for full title and abstract screening. The remaining 
158 studies were assessed for full-text articles after 339 researchers had 
their titles and abstracts removed. After the full text was reviewed 143 
items were deleted for further reasons. This systematic review and meta- 
analysis study included 15 publications [37–51] with 3724 study par
ticipants as part of its inclusion criteria (Fig. 1). 

Eleven of the included studies were cross-sectional, three were case- 
control studies, and the final study was a prospective cohort. The studies 
covered were all institutional-based research. Four studies were carried 
out in Iran [38,44,48,51], two in Italy [46,47], two in Nigeria [39,41], 
two in Ethiopia [37,42], and one in each of Turkey [40], Poland [43], 
Kenya [45], Ghana [49], America [50]. Sample sizes varied from 77 to 
593. 32.3%–88% of people reported having a sexual dysfunction. Using 
the Joanna Briggs Institute (JBI) quality appraisal checklist, all studies 
were evaluated, and the results showed low risk (Table 1). 

5. Meta-analysis 

5.1. The global prevalence of sexual dysfunction 

An overall estimate of sexual dysfunction among diabetic individuals 
was calculated using a random-effects model. Due to this, the prevalence 
of sexual dysfunction among diabetic patients was 61.4% globally (95% 
CI: 51.80, 70.99), I2 = 71.6% (Fig. 2). Sexual dysfunction in these in
dividuals was seen in 75.3%, 59%, 54.6%, 58%, and 72.8% of them, 
respectively, in the domains of desire, arousal, orgasm, satisfaction, and 
erectile problems. 

5.2. Subgroup analysis 

Subgroup analyses were undertaken based on the continent, research 
design, type of diabetes mellitus, and sex of study participant due to the 
high heterogeneity that this meta-analysis revealed. Therefore, 
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compared to America (35.40; 95% CI: 30.85, 39.95); I2 = 0%), the 
European region had a higher rate of sexual dysfunction (66.05%; 95% 
CI: 49.74, 82.35); I2 = 47.3% (Fig. 3). In terms of study design, case- 
control studies exhibited a greater prevalence of sexual dysfunction 
(79.91%; 95% CI: 69.90, 89.93); I2 = 55.1%; compared to cross- 
sectional studies (58.85%; 95% CI: 48.99, 68.70); I2 = 37%) (Fig. 4). 

Males had a higher prevalence of sexual dysfunction than females 
(65.91%; 95% CI: 59.18, 72.64; I2 = 70.7% vs. 58.81%; 95% CI: 45.49, 
72.134; I2 = 76.9%) (Fig. 5). The highest prevalence of sexual 
dysfunction, however, was found in people with type 2 diabetes mellitus 
(71.03%; 95% CI: 59.77, 82.28) (Fig. 6). 

5.3. Heterogeneity and publication bias 

We came up with a sub-group analysis based on region/continent, 
participant sex, type of diabetes, and study design to account for the 
study’s reported heterogeneity (I2 = 78.3%). A univariate meta- 
regression using the sample size and year as covariates were also car
ried out to pinpoint the main causes of heterogeneity. It revealed that 
sample size affected the variation between studies (P = 0.021) (Table 2). 

A funnel plot was used for the visual study of publication bias, and 
Egger’s test and Begg’s test were used for the statistical analysis. The 
funnel plot (Fig. 7) demonstrates a consistent distribution of research 
based on visual observation. The results of the Egger test (p = 0.20) and 
the Begg test (p = 0.373) did not reveal any proof of publication bias. 

Fig. 1. PRISMA flow chart displays the article selection process for the global prevalence of sexual dysfunction among diabetes patients.  
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5.4. Leave –one-out-sensitivity analysis 

The prevalence of sexual dysfunction among diabetic patients was 
examined using a leave-one-out sensitivity analysis, which tracked the 
effects of each study by removing one at a time. No evidence of a sig
nificant change in the general worldwide prevalence of sexual 
dysfunction among diabetic patients was found, according to the find
ings of the sensitivity analysis (Table 3). 

6. Discussion 

Sexual dysfunction refers to the inability of a person to engage in the 
desired sexual interaction. Sexual function can be adversely affected by 
stress of any kind, emotional disorders, and a lack of knowledge about 
physiology and sexual function [52]. This disorder could be a sign of 
problems that have biological, intra-psychological, interpersonal, or a 
combination of these roots. 40 percent of couples endure sexual disor
ders or are at least somewhat unhappy with these irregularities, ac
cording to research findings [53]. One of the most ignored issues and a 

risk factor for many mental and physical diseases in diabetic patients is 
sexual dysfunction [50]. This study, which involved a systematic review 
and meta-analysis, looked at the global estimate of sexual dysfunction 
among diabetic individuals. The prevalence of sexual dysfunction 
among diabetic patients worldwide was therefore 61.4% (95% CI: 
51.80–70.99), which is comparable to the findings of the Rahmanian 
et al. meta-analysis study (68.6%) [54]. 

The results of the current study were significantly greater compared 
to that of a meta-analysis study conducted by Y. Kouidrat et al. (52.5%) 
[55]. Variations in the socio-demographic characteristics of study par
ticipants, approaches taken to quantify study results, sample sizes, and 
times between studies could all be significant factors. Our study’s par
ticipants were people in the general population, as opposed to Kouidrat 
et al.’s study, which included only male diabetic patients. Our study’s 
results are therefore much lower than those of a study by Wondimenh 
Shibabaw Shiferaw et al. which found that erectile dysfunction was 
prevalent among male diabetic patients at a rate of 71.45% [56]. Vari
ations in study intervals, sample sizes, and research participants as a 
whole could be to blame for this. Another explanation could be found in 

Table 1 
Characteristics of the included studies in the systematic review and meta-analysis for the global prevalence of sexual dysfunction among diabetic patients.  

Author/Year Country Setting Design Sample size Prevalence DM Type Sex Quality 

Asefa et al., /2019 Ethiopia Institutional Cross-sectional 398 53.3% Any DM Both Low-risk 
Vafaeimanesh et al., /2014 Iran Institutional Cross-sectional 110 53.6% Type2 Female Low-risk 
Ogbera et al., /2009 Nigeria Institutional Case-control 94 88% Type2 Female Low-risk 
BC Unadike/2009 Nigeria Institutional Cross-sectional 225 58% Any DM Males Low-risk 
E.Tuncel/2016 Turkish Institutional Cross-sectional 93 55.9% Type 2 Female Low-risk 
Getie Mekonen et al. Ethiopia Institutional Cross-sectional 416 69.5% Any DM Male Low-risk 
Ewelina Bak et al., /2017 Poland Institutional Case-control 114 68% Type 2 Female Low-risk 
Forouzan Elyasi/2015 Iran Institutional Cross-sectional 150 78.7% Type 2 Female Low-risk 
Geoffrey M/2012 Kenya Institutional Cross-sectional 164 36.6% Any DM Female Low-risk 
Giuseppe Derosa/2023 Italy Institutional Cross-sectional 77 87% Type 2 Female Low-risk 
K Esposito/2010 Italy Institutional Cross-sectional 593 53.4% Type 2 Female Low-risk 
Ziaei-Rad et al., /2011 Iran Institutional Case-control 200 82.5% Type 2 Both Low-risk 
Owiredu et al., /2011 Ghana Institutional Cross-sectional 280 69.3% Any DM Males Low-risk 
Paul Enzlin/2009 America Institutional Cohort 424 35.4% Type 1 Female Low-risk 
Omidvar et al., /2013 Iran Institutional Cross-sectional 500 32.3% Any DM Female Low-risk  

Fig. 2. Forest plot displaying the pooled global prevalence of sexual dysfunction among diabetic patients.  
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the study’s contradictory findings. For instance, while the previous 
study revealed a prevalence of erectile dysfunction among diabetic 
males overall, our analysis showed a pooled incidence of sexual 
dysfunction among patients with any type of diabetes. 

Subgroup analysis based on the continent, study design, participant 
sex, and type of diabetes mellitus was carried out. Because of this, the 
European region (66%) had more sexual dysfunction than the American 
region (35.4%). Males (65.9%) were more likely than females (58.8%) 
to experience sexual dysfunction. In our study, type 2 diabetes patients 
(71%) had a greater prevalence of sexual dysfunction than type 1 dia
betic patients (35.4%). 

A random-effects model was used in this investigation to address a 
sizable variance that existed in between-study heterogeneity. A leave- 
one-out sensitivity analysis revealed that no single study had a large 
effect on the prevalence of desire to use maternity waiting generally. 
Sub-group analysis was done based on region, sample size, and publi
cation to find any heterogeneity. Variances in the sample populations, 
the nature of the paper, or variances in sociocultural, racial, and ethnic 
groupings may be the reason for the substantial heterogeneity. This 
study has some limitations. Initially, it is quite difficult to assess the 
findings of this study because there was no comparable prior research. 
Second, only articles written and published in English were permitted. 
Thirdly, the cross-sectional nature of each of the included studies sug
gests that additional confounding factors may affect the outcome vari
able. This research has some value as well. The first ones employed were 

compressive electronic web search engines. Second, we included the 
grey literature with the primary research in our review. Also noted was 
the incidence of sexual dysfunction in the region. 

7. Conclusion 

In conclusion, sexual dysfunction was very prevalent throughout the 
world. Based on the region, type of diabetes, study design, and sex of the 
study participants, the total prevalence of sexual dysfunction varied. As 
a result, individuals in the type 2 diabetes mellitus study who were male 
and from the European region had greater rates of sexual dysfunction. 
Sexual dysfunction should be identified and treated in diabetes follow- 
up clinics as part of routine medical care. Healthcare practitioners 
should be on the lookout for any indications of sexual dysfunction in 
patients who are dealing with a chronic illness, especially those with 
diabetes. 

Ethics approval and consent to participants 

Not applicable because no primary data were collected. 

Consent for publication 

Not applicable. 

Fig. 3. Sub-group analysis based region/continent where study done.  
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Fig. 4. Sub-group analysis based study design.  

Fig. 5. Sub-group analysis based gender.  
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All relevant data are within the Manuscript and its Supporting In
formation files. 

Fig. 6. Sub-group analysis based diabetic patients.  

Table 2 
Meta-regression analysis of factors affecting between-study heterogeneity.  

Heterogeneity source Coefficient’s Standard error p-value 

Sample size 4.389242 1.669559 0.021 
Year − 34.55457 330.5618 0.918  

Fig. 7. Forest plot symmetry displaying the absence of publication bias.  
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