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Inflammatory bowel disease is associated with worse sexual
function: a systematic review and meta-analysis
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Background: Several studies report that sexuality is often affected by inflammatory bowel diseases (IBD).
The aim of this meta-analysis was to investigate the association between IBD and sexual function.
Methods: A literature search was conducted in PubMed, Web of Science, and EMBASE databases (up to
September 1, 2020). Scores of sexual functions with a standard deviation and odds ratio (OR) or relative risk
(RR) with a 95% CI were used to analysis the association between IBD and sexual function.

Results: Eleven studies with 7,018 male IBD cases and 1,803 female IBD cases were included in the
meta-analysis. In male individuals, the pooled results revealed that IBD was significantly associated with
impaired erectile function and poor sexual satisfaction (RR for erectile function =1.50, 95% CI: 1.22 to 1.84,
P<0.0001; standard mean difference for sexual satisfaction =-0.24, 95% CI: -0.33 to -0.15, P<0.0001). And
among female individuals, IBD had impact on most sub-domains of sexual function, except pains.
Conclusions: IBD is associated with worse sexual function. It has significant impact on erectile function
and satisfaction for male individuals and has impact on most sub-domains of sexual function for female

individuals.
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Introduction individuals between the age of 15 and 30 (2). Commonly, it

is more frequent in Western countries than in other areas

Inflammatory bowel diseases (IBD) are a group of of the world, with a prevalence of over 0.3% and affecting

idiopathic chronic inflammatory intestinal ailments that are over 3.5 million individuals, according to the most recent
divided into two primary types: ulcerative colitis (UC) and statistics available (3,4). As a lifelong chronic disorder, IBD
Crohn’s disease (CD) (1). IBD is usually diagnosed in young may impact health in several ways such as abdominal pain,
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diarrhea, and fatigue during the active phase of IBD. Also,
many studies showed that IBD can cause severe depression
and declines in health-related quality of life (5-7). Sexual
quality is an important determinant of quality of life and
depression is known as an important risk factor of sexual
dysfunction. Thus, an association between IBD and sexual
dysfunction may exist.

In fact, Gazzard er al. had reported decreased sexual
activities in IBD patients 42 years ago (8). And several
studies in recent years report that sexual problems are
more common among IBD patients compared to the
general population of similar age (9). The proportion
of sexual dysfunction (reported by Knowles er 4/. and
Mahmood ez 4l.) (10,11) ranges between 44% to 53.9%
and 40% to 66% in male patients and female patients,
respectively. Besides, there are evidences indicating
that IBD do not affect every specific aspect of sexual
function (12). The number of relevant studies is still limited
without a systematic review focused on specific sub-domains
of sexual function. Therefore, the aim of current meta-
analysis was to investigate the impact of IBD on overall and
specific sub-domains of sexual function. We present the
following article in accordance with the MOOSE reporting
checklist (available at https://tau.amegroups.com/article/
view/10.21037/tau-22-190/rc).

Methods
Literature search

A literature search was performed using the PubMed, Web
of Science, and EMBASE databases with restrictions to the
English language and publication time between January 1,
1990 and September 1, 2020. It was also registered in the
International Prospective Register of Systematic Reviews
(PROSPERO, CRD42020204951) before screening studies
for inclusion. The main search terms were sexual function,
sexual dysfunction, sexual desire disorders, sexual arousal
disorders, erectile dysfunction, premature ejaculation, orgasm
disorders, sexual pain disorders, IBD, Ulcerative colon,
and Crohn’s disease. The literature search was performed
independently by 2 authors and discrepancies were resolved
by consultation with a third author.

Study selection criteria

Any available epidemiologic evidence reporting the
association between IBD and risk of sexual dysfunction in

© Translational Andrology and Urology. All rights reserved.

Chen et al. Worse sexual function in IBD

individuals was included in the present study. According
to the patient, intervention, comparison, outcome, and
study design (PICOS), the question that guided this meta-
analysis was “Does IBD lead to a worse sexual function?”.
The PICOS evidence was comprised of the following
combinations: adult IBD patients (P); a history of sexual
dysfunction or decreased sexual function consciously (I);
compared with the general or non-IBD population (C);
the assessment of sexual function (O); all study designs
were accepted (S). Moreover, we also include studies that
provided adequate data to calculate relative risk (RR) or
odds ratios (OR) with 95% CI. The excluded criteria were
as follows: (I) missing population data literatures; (II) review
articles, comments, editorials, or case reports, etc.; (III)
animal experiments; (IV) duplicated data; (V) IBD patients
with relevant surgery history.

Measurement of IBD and sexual function

IBD and sexual function were defined according to the
international classification of diseases codes (13). IBD were
diagnosed according to the clinical criteria. Sexual function
was measured by any existing and validated scales, such
as the International Index of Erectile Function (IIEF),
Female Sexual Function Index (FSFI), Brief Index of
Sexual Functioning in Women (BISF-W), Arizona Sexual
Experience Scale (ASEX), and Sexual Quality of Life
Questionnaire (SQoL).

The BISF-W is a validated self-reported, 22-item
inventory of sexual desire, activity, arousal, orgasm, and
satisfaction (14). This scale is initially developed in response
to the lack of a brief, standardized self-reported assessment
of women’s overall sexual function that could assess both the
qualitative and quantitative domains. It’s considered a useful
and established instrument by several studies, although its
scoring algorithm is still confronted with questions (15-17).

The ASEX is one of the most commonly used scales
to measure sexual function. Its five items quantify sexual
impulse, arousal, vaginal lubrication or penis hardening,
orgasm reaching capacity, and orgasmic endurance
satisfaction (18). This scale has been utilized in a variety
of cross-sectional prevalence studies and randomized
controlled trials of pharmacological treatment. It has
been proven reliable and valid in the assessment of sexual
function, as well as being easy-to-use in various clinical
settings (19-21). Low scores indicate that the sexual
response is strong, easy, and satisfactory, whereas high
scores indicate the presence of sexual dysfunction. To obtain
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Total potential articles searched from
databases (n=679):
* PubMed (n=122)
* Web of Science Core Collection (283)
* EMBASE (n=274)

Y

961

Y

505 Titles and abstracts screened

174 Duplicates removed

Excluded (n=469)

Y

Y

36 Full-text articles screened

* 308 Unrelated to the exposure or pre-decided outcomes
* 70 Review articles, commentaries, or editorials

® 75 Meeting abstracts

* 16 Full-text unreachable

Excluded (n=25)

Y

11 Studies included in analysis

Figure 1 Flow chart of studies selection.

a more efficient correlation between IBD and worse sexual
function, we picked a negative value of ASEX scores, since
the outcome of the ASEX is different from all the other
instruments.

Data extraction

Electronic extraction forms were used to extract the data.
The extracted data included the authors, study titles,
publication year, country, study design, age, number of
participants, assessment of sexual function, scores, and
OR/RRs for each sub-domain of sexual dysfunction.
Discrepancies were resolved by consensus or by consultation
with a third reviewer. Data extraction was performed
independently by 2 authors and discrepancies were resolved
by consultation with a third author.

Quality assessment

The Newcastle-Ottawa Quality Assessment Scale (NOS)
was used for quality assessment of the case-control/cohort
studies (22). Cross-sectional studies were assessed by using
the Agency for Healthcare Research and Quality (AHRQ)
checklist, which is an eleven-score system (23). The detail
of quality assessment is provided in the supplementary.
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¢ 8 Did not met the inclusion criteria
* 9 No control group
¢ 8 Insufficient outcome data

Statistical analyses

The impact of IBD on specific sub-domains of sexual
function was assessed by using the scores of various sexual
function scales and standard deviation (SD). The association
between IBD and sexual dysfunction was assessed by using
OR/RR and its 95% CI. A random-effects model was used
if significant heterogeneity existed (P<0.10, or P>0.10 but
I’>50%), otherwise a fixed-effects model was used (P>0.10,
or P<0.10 but I’<50%).

Heterogeneity among the studies was assessed using the
Cochrane Q test (P<0.10) and I’ statistic. I’ values above 50%
were considered high degrees of heterogeneity. Subgroup
analyses and sensitivity analyses were conducted to further
investigate the potential source of heterogeneity. Publication
bias analyses were not conducted because of the limited number
of studies in each analysis. Data analyses were performed using
RevMan (Version5.3, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014).

Results
Literature search

Eleven studies (24-34) with 8,821 IBD patients (7,018 males
and 1,803 females) were included in this meta-analysis.
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A
Odds Ratio Odds Ratio
Study or Subgrou log[Odds Ratio SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.15.1 <45 years
Bulut 2019 0582 0512 104% 1.79[0.66, 4.88] —
Moody 1993 09773 05308 9.7% 2.66([0.94,752) T
Riviere 2017 09699 05587 8.7% 2.64[0.98,7.88]
Timmer 2007 04624 02807 346% 1.59[0.92, 2.75] T
Subtotal (95% CI) 63.4% 1.88[1.25,2.82] i
Heterogeneity: Chi*= 1.16, df= 3 (P = 0.76); F= 0%
Test for averall effiect Z= 3.04 (P=0.002)
1.15.2 =45 years
Bel 2015 -0.0034 03206 26.5% 1.00[0.53,1.87] .
Marin 2013 07718 05195 101% 2.16([0.78,5.99] S L —
Subtotal (95% CI) 36.6% 1.23[0.72,2.11]
Heterogeneity: Chi*=1.61, df=1 (P=0.20), F= 38%
Test for averall effiect Z=0.77 (P = 0.44)
Total (95% CI) 100.0% 1.61[1.17,2.23] -
Heterageneity: Chi*= 4.28, df= 5 (P = 0.51); F= 0% u=2 Dl 5 2 5

Test for overall effect: Z= 2.88 (P = 0.004)

Favours [IBD] Favours [control]

Test for subgroup differences: Chi*=1.50, df=1 (P =0.22), F= 33.5%

B

IBD Control
Study or Subgrou Mean SD_Total Mean SD_Total Weight
1.13.1 lIEF
Bel 2015 5397 1831 116 5384 2039 91 249%
Marin 2013 591 149 153 631 118 73 23.9%
Timmer 2007 53.6 1819 150 55 19.03 147 36.2%
Valer 2017 644 128 52 693 121 22 75%
Subtotal (95% CI) 471 333 925%
Heterogeneity: Chi*=2.83,df=3 (P=0.42); F=0%
Testfor overall effect Z=1.73 (P =0.08)
1.13.2 ASEX
Bulut 2019 -1397 625 69 -11.45 44 20 75%
Subtotal (95% Cl) 69 20 7.5%
Heterogeneity: Not applicable
Testfor overall effect Z=1.66 (P=0.10)
Total (95% Cl) 540 353 100.0%

Heterogeneity: Chi*= 4.08, df= 4 (P = 0.40); = 2%
Testfor overall effect Z=212 (P =0.03)
Testfor subaroun differences: Chi*=1.25. df=1 (P=0.26). F= 201%

Std. Mean Difference

Std. Mean Difference

IV, Fixed, 95% C IV, Fixed, 95% Cl
0.01 [0.27,0.28) —
-0.28 [-0.57,-0.01] —
-0.08 [-0.30,0.15] ——
-0.31 [0.81,0.19] —
-0.13[-0.27,0.02) -

-0.42F093,008) — — ———— |~

0.42[.093,0.08] e —

->

05 -025 0 025 05
Favours [IBD] Favours [control]

-0.15[-0.29, .0.01]

Figure 2 Forest plot showing subgroup analysis results of the prevalence of sexual dysfunction (A) and the total sexual function scores (B)

for males. Controls represent male individuals without inflammatory Bowel diseases. SD, standard deviation; IIEF, International Index of

Erectile Function; ASEX, Arizona Sexual Experience Scale.

Marfn 2013 (28) (SMD =-0.11, 95% CI: -0.26 to 0.05) or
the Valer 2017 (34) (SMD =-0.14, 95% CI: -0.28 to 0.01)
was omitted respectively.

Sub-domains of sexual function

(I) Erectile function

Seven studies (24-28,33,34) evaluated the impact of IBD on
erectile dysfunction (ED). As shown in Figure 3, the presence
of IBD was significantly associated with an increased risk of
ED (RR =1.50, 95% CI: 1.22 to 1.84, P<0.0001). However,
no statistical difference in the erectile function scores was
found between individuals with or without IBD (SMD
=-0.21, 95% CI: -0.43 to 0.02, P=0.07; Figure 3).

© Translational Andrology and Urology. All rights reserved.

As subgroup analyses showed, when using the scale
ASEX, IBD was significantly associated with the decreased
erectile function scores, while using the scale IIEF did not
(SMD for ASEX =-0.69, 95% CI: -1.20 to -0.19, P=0.007;
SMD for IIEF =-0.12, 95% CI: -0.30 to 0.06, P=0.18;
Figure 3). Interestingly, IBD patients under 45 years old
exhibited a significantly increased risk of ED compared to
those without IBD (Figure 3) (RR =1.51, 95% CI: 1.20 to
1.91, P=0.0005), while no significant association was found
in the group older than 45 years old (RR =1.38, 95% CI:
0.81 to 2.36, P=0.24).

In sensitivity analysis (Tables S5), a substantial change
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A Risk Ratio Risk Ratio
or Subgrou log[Risk Ratio SE_Weight [V, Random, 95% Cl IV, Random, 95% ClI
1.4.1 <45years
Lai 2019 0.5008 01256 28.5% 1.65[1.29, 2.11] —
Timmer 2007 0.2524 0186 19.0% 1.29[0.89,1.85] -
Subtotal (95% CI) 47.5% 1.51[1.20, 1.91] iR

Heterogeneity: Tau*=0.01; Chi*=1.22, df=1 (P=0.27), F=18%
Test for overall effect: Z= 3.50 (P = 0.0005)

1.4.2 =45years

Bel 2015 -0.0026 0.2396 135%  1.00[0.62,1.60] —

Kao 2016 05518 00747 39.0%  1.74[1.50,2.01] ——
Subtotal (95% Cl) 525%  1.38[0.81,2.36] ——e R ——
Heterogeneity: Tau®= 0.12; Chi*= 4.88, df=1 (P = 0.03); F= 80%

Testfor overall effect Z=118 (P =0.24)

Total (95% CI) 100.0%  1.50[1.22, 1.84] B aad

05 07 15 2
Favours [IBD] Favours [control]

Heterogeneity: Tau®= 0.02; Chi*= 6.50, df= 3 (P = 0.09); F= 54%
Test for overall effect: Z= 3.91 (P < 0.0001)
Test for subaroup differences: Chi*= 010.df=1 (P=0.75). F= 0%

B IBD Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 llIEF

Bel 2015 2278 868 116 223 995 91 23.9% 0.05[-0.22,0.33) N
Marin 2013 252 69 153 271 48 73 236% -0.30 [-0.58,-0.02) -

Timmer 2007 231 887 150 235 B45 147 27.0% -0.05[-0.27,0.18] e

Valer 2017 257 78 52 286 78 22 129% -0.37 [0.87,013] - - |
Subtotal (95% CI) 471 333 87.4% -0.12 [-0.30, 0.06] -

Heterogeneity: Tau*= 0.01; Chi*= 4.42, df=3 (P=0.22), F=32%
Testfor overall effect: Z=1.34 (P=0.18)

1.2.2 ASEX
Bulut 2019 271 104 69 -2 091 20 126%  -069[1.20,-019 —————
Subtotal (95% CI) 69 20 12.6%  -0.69[-1.20,-0.19] ———e———

Heterogeneity: Not applicable
Testfor overall effect: Z= 2.68 (P= 0.007)

al . -0.21[-0.43, 0.

Total (95% CI) 540 353 100.0%  -0.21[-0.43,002] i
Heterogeneity: Tau®= 0.03; Chi*= 9.11, df = 4 (P = 0.08); F= 56% 1 u p 5 055 1
Testfor overall effect: Z=1.82 (P = 0.07) : :

Testfor suboroup differences: Chi*= 4.32. df=1 (P = 0.04). = 76.9% Favours [IBD] Favours [control

C IBD Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.6.1lIEF
Bel 2015 891 465 116 9.04 508 91 107% -0.03[-0.30,0.29) —
Marin 2013 722 153 74 24 73 10.4% -0.18[-0.46,0.10] —
Timmer 2007 8.5 507 151 94 508 147 156% -0.18[-0.40, 0.05] T
Valer 2017 11 49 52 131 5 22 32% -0.42[-0.82, 0.08] —
Subtotal (95% Cl) 472 333 39.9% -0.16 [-0.30, -0.01]

Heterogeneity: Chi*=1.97, df= 3 (P = 0.58); F= 0%
Testfor overall effect: Z=2.15 (P = 0.03)

| o}HJ

1.6.2 ASEX

Bulut 2019 -2B5 148 69 -255 1.05 20 33% -0.07 [[0.57, 0.43]
Subtotal (95% Cl) 69 20 3.3% -0.07 [-0.57, 0.43] e R——
Heterogeneity: Not applicable

Testfor overall effect: Z=0.28 (P = 0.78)

1.6.3 SQoL

Roseira 2020 7729 2225 869 8383 1722 399 56.9% -0.31 [-0.43,-0.20] ——

Subtotal (95% Cl) 869 399 56.9% -0.31[-0.43, -0.20] -
Heterogeneity: Mot applicahle

Testfor overall effect: Z=5.17 (P < 0.00001)

Total (95% Cl) 1410 752 100.0% -0.24[-0.33, -0.15] L 4

Heterogeneity: Chi*=5.25, df=5 (P = 0.39); F= 5%
Test for overall effect: Z=5.30 (P < 0.00001)
Testfor subaroun differences: Chif=3.27. df=2 (P=0.19. F= 38.9%

05 -025 0 025 05
Favours IBD] Favours [control]

Figure 3 Forest plot showing subgroup analysis results of the prevalence of ED (A), the erectile function scores (B), and the “satisfaction
and quality” scores (C) for male. Controls represent male individuals without inflammatory bowel diseases. SD, standard deviation; IIEF,
International Index of Erectile Function; ASEX, Arizona Sexual Experience Scale; SQoL, Sexual Quality of Life Questionnaire; ED, erectile

dysfunction.
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Figure 4 Forest plot showing subgroup analysis results of the prevalence of sexual dysfunction (A) and the total sexual function scores (B) for

female. Controls represent female individuals without inflammatory bowel diseases. SD, standard deviation; FSFI, Female Sexual Function

Index; ASEX, Arizona Sexual Experience Scale; BISF-W, Brief Index of Sexual Functioning in Women.

was detected on the new pooled SMD, after omitting the
Bel 2015 (24) in the analysis of erectile function scores
(SMD =-0.29, 95% CI: -0.54 to ~0.03), which meant that
the synthetic results of this analysis might be influenced by
Bel 2015. As shown in Tables S4, in the sensitivity analysis
for the ED prevalence, heterogeneity changed significantly
after eliminating the Bel 2015 (24) (I’=11%, P=0.33), which
indicated that this study might be the potential sources of
the heterogeneity.

(II) Satisfaction & quality

Six studies (24,25,28,32-34) evaluated the satisfaction &
quality scores in sexual activities. A significant association

© Translational Andrology and Urology. All rights reserved.

between IBD and low sexual satisfaction was found (SMD
=-0.24, 95% CI: -0.33 to -0.15, P<0.00001; Figure 3).
Subgroup analyses showed (Figure 3) no significant
difference was found between individuals with or without
IBD when using the scale ASEX, while significant difference
was found using other scales (SMD for ASEX =-0.07, 95%
CI: -0.57 to 0.43, P=0.78; SMD for SQoL =-0.31, 95% CI:
-0.43 to -0.20, P<0.0001; SMD for IIEF =-0.16, 95% CI:
-0.30 to -0.01, P=0.03). The result of sensitivity was shown
in Tables S6.
(III) Other sub-domains of sexual function
Five studies (24,25,28,33,34) evaluated the impact of IBD
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Figure 5 Forest plots showing subgroup analysis results of the specific domains scores for females according to different sexual function
assessment scales. (A) Desire, (B) Arousal, (C) Lubrication, (D) Orgasm, (E) Satisfaction and quality. Controls represent male individuals
without Inflammatory Bowel Diseases. CI, Confidence interval; SD, Standard deviation; FSFI, Female Sexual Function Index; ASEX,
Arizona Sexual Experience Scale; BISF-W, Brief Index of Sexual Functioning in Women. SQoL, Sexual Quality of Life Questionnaire.

on other sub-domains of sexual function in male. Poor
performance on orgasm (SMD =-0.07, 95% CI: -0.20 to
0.07, P=0.28), desire (SMD =0.03, 95% CI: -0.11 to 0.16,
P=0.70), and overall satisfaction (SMD =-0.32, 95% CI:
-0.65 to 0.02, P=0.06) were not significant associated with
IBD (Figure S1). The results of sensitivity analysis were
shown in Tables S7-S9.

Association between IBD and sexual function in female
Total sexual function

Six studies (24,25,28,29,31,33) evaluated the impact on
total sexual function. Figure 4 shows the pooled OR result,
which revealed that IBD was significantly associated with an
increased risk of sexual dysfunction (OR =2.28, 95% CI: 1.54
to 3.37, P<0.0001), with high heterogeneity (I’=57%, P=0.04).
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There was also a significant statistical difference in the total
sexual function scores between individuals with or without
IBD (SMD =-3.44,95% CI: -5.52 to -1.37, P=0.001).

Subgroup analyses regarding age showed that (Figure 4)
female IBD patients younger than 40 years old exhibited a
significantly increased risk of sexual dysfunction compared
to those without IBD, while no significant association
was found in the group older than 40 years old. (OR for
<40 years =2.30, 95% CI: 1.63 to 3.24, P<0.00001; OR
for >40 years =2.07, 95% CI: 0.87 to 4.88, P=0.10). As
regarding the scale used to score sexual function, shown in
Figure 4, no significant difference in total sexual function
was found between individuals with or without IBD when
using the scale FSFI (SMD =-0.25, 95% CI: -0.65 to 0.16,
P=0.23). And when using the scale ASEX and the scale
BISF-W, the difference between individuals with or without
IBD was significant (SMD for ASEX =-0.70, 95% CI: -1.21
to -0.19, P=0.007; SMD for BISF-W =-0.32, 95% CI:
-0.53 to -0.11, P=0.003; Figure 4).

Sensitivity analysis (Tables S18) of the prevalence of
sexual dysfunction showed that the heterogeneity changed
significantly after eliminating the Bel 2015 (24) (I’=30%,
P=0.22) and Marin 2013 (28) (I’=21%, P=0.28), which
indicated that the two studies might be the potential
sources of the heterogeneity. Tables S19 also showed
that, in the analysis of total scores, a substantial change
was detected on the new pooled SMD, after omitting the
Bel 2015 (24) (’=5.7%, P=0.35) and Ates Bulut 2019 (25)
(I’=0%, P=0.76), which indicated that the two studies might
be the potential sources of the heterogeneity.

Sub-domains of sexual function

Five studies (24,25,28,32,33) evaluated the impact of IBD
on Sub-domains of sexual function in female. IBD patients
seemed to have significant worse performance on desire
(SMD =-0.37, 95% CI: -0.70 to -0.04, P=0.03), arousal
(SMD =-0.42, 95% CI: -0.74 to -0.10, P=0.01), lubrication
(SMD =-0.40, 95% CI: -0.67 to -0.14, P=0.003), orgasm
(SMD =-0.33, 95% ClI: -0.55 to -0.12, P=0.002), and
satisfaction & quality (SMD =-0.32, 95% CI: -0.52
to -0.13, P=0.0009) (Figure 5). Surprisingly, the poor
performance on pain (SMD =-0.16, 95% CI: -0.65 to 0.33,
P=0.52) of IBD patients was not significantly associated
with IBD (Figure S2).

Subgroup analysis showed that, when using the
ASEX scale to measure the sub-domains of sexual
function, it’s usually easier to find a significant difference
between the general population and female IBD patients
(Figure 5SA-5E). While using the FSFI scale, the association
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was not significant between poor performance on sub-
domains (except lubrication) of sexual function and IBD
(Figure 5A-5E). The results of sensitivity analysis were
shown in Tables S12-S17.

Discussion

Sexual health is defined as a condition of physical,
emotional, mental, and social well-being associated
with sexuality that is not merely the absence of disease,
malfunction, or infirmity (35). Just like body image, it
is a critical part of psychosocial functioning that has a
major impact on overall Quality of Life (10). Thus, sexual
health is a vital issue in IBD since IBD usually strikes
adolescent or younger individuals who are at the stage of
self-development and reproducing (36). Assessing sexual
function is a very valuable approach toward sexual health.
Almost two decades ago, Giese and Terrell (37) had
recognized that sexual health issues in IBD patients (include
growth and development, body image, intimacy, sexual
functioning, fertility, and pregnancy) may be influenced
by the disease itself or by the medical and surgical
interventions used for treatment. However, the correlation
between IBD and sexual function is still controversial
because of the significant heterogeneity in study aims,
the definition of sexual dysfunction, design, and samples
between the studies. Within this context, we conducted this
meta-analysis aiming to examine the correlation between
IBD and each sub-domain of sexual dysfunction. 36 studies
were identified after systematically searching and 11 studies
(24-34) were included in the end. The results of this meta-
analysis indicated that IBD was significantly associated
with worse sexual function in both sexes. The prevalence
of sexual dysfunction in males and females was higher
compared to the individuals without IBD. And IBD patients
had worse performance on specific sub-domains of sexual
function compared with individuals without IBD.
Specifically, there were significant decreases in the
satisfaction & quality and total sexual function, indicating
that male individuals’ sexual function in these two sub-
domains may be impacted by IBD. It is worth noting that,
even the scores for several sub-domains of sexual function
had no difference between patients with or without IBD, it
did not absolutely mean that sexual function in these sub-
domains did not get worse, for example, erectile function. A
significant association between IBD and erectile dysfunction
was found in the analysis of RRs of ED. However, as for the
erectile function scores, there was no statistical difference
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between individuals with or without IBD. It might be
because the cut-off for ED was different in included studies.
Additionally, the impact on sexual function of female
patients caused by IBD was much greater than that of male
patients (almost all sub-domains scores decreased). These
results were consistent with several studies (10-12,38).
Additionally, the subgroup analysis was conducted regarding
age and scales for sexual function, which indicated that
IBD patients at older age seemed to have less impact on
sexual function compared to patients at a younger age.
One possible explanation for this result is that IBD mainly
occurs in adolescence or early aged adults. Elderly patients
usually have a longer disease duration. And sexual function
is relatively less impacted by IBD with a longer disease
duration and is not affected by the long-term severity of the
disease (39).

Individuals suffering from IBD may develop hypogonadism
as a result of chronic inflammation. Proinflammatory
cytokines are known in pediatric studies to disrupt sex
steroid synthesis at the testes and ovaries, thereby affecting
normal growth. Tumor necrosis factor-a (TNF-a) and
interleukins 1 (IL-1) and 6 (IL-6) have been shown
to inhibit testosterone generation in Leydig cells and
steroidogenesis production in ovarian cells, respectively
(40,41). Furthermore, evidence suggests that serum
TNF-a levels have a negative correlation with erectile
function (42). Additionally, zinc absorption occurs
throughout the small intestine, both in the proximal tract
(duodenum and jejunum) and the distal tract (ileum).
Certain symptoms of inflammatory bowel injury, such as
zinc deficiency, have been linked to hypogonadism, which
impairs sexual function (43).

Depression is commonly reported to be associated with
decreased quality of life and considered as an independent
or inter-related factor for chronic conditions (44,45). It is
reported as frequent psychological comorbidity in IBD and
the major factor for sexual dysfunction (24,28,31,46). The
rate of depression is found up to 20-30% in IBD patients
in remission disease activity (6). Therefore, comprehensive
management of the quality of life and psychological factors
is important in IBD patients. And it is essential to assess
psychological state when IBD patients report a poor
performance on sexual function.

Furthermore, medical treatment and lifestyle (such as
alcohol intake) are considered as the factors affecting sexual
function. Marin er al. (28) reported that corticosteroids are
independently associated with sexual dysfunction, which
may be because they could affect body image and then
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sexual function. Importantly, evidence has shown that
immunosuppressive drugs can affect male sexual function
and reproduction through multiple mechanisms, such as
altering reproductive hormone secretion and/or action,
which results in sexual dysfunction, including libido
decreases, erectile dysfunction, more difficulty achieving
an orgasm or poor performance on orgasm, and sexual
satisfaction decreases (47). Also, alcohol intake in IBD
patients could cause relapse or deterioration by an inactive
state (48), which leads to sexual dysfunction.

Previous meta-analysis conducted by Zhao er al. (49)
has investigated the association between IBD and sexual
dysfunction. However, only overall sexual dysfunction
and subgroup analyses based on age were evaluated.
Nevertheless, our meta-analysis is more up-to-date,
incorporating 11 studies, and is the first report of the
association between IBD and sexual function in specific
sub-domains, including the analyses of erectile function,
satisfaction and quality, orgasm and desire performance
in male, and pain, desire, arousal, lubrication, orgasm and
satisfaction and quality in female. Evidence provided by
this study enables more precise therapy planning for IBD
patients with sexual dysfunctions based on sub-domain
analyses.

And several limitations of the current study should also
be acknowledged. First, the number of included studies
was limited. Compared to other medical diseases, IBD has
received less attention in sexual medication and few studies
on this topic were conducted. And the information in
those studies provided was also limited. Thus, it’s difficult
for us to conduct a stratification analysis based on the
activity, severity, duration of IBD or specific comorbidities
since limited studies provided this information. Zhang’s
study (50), which conducted an analysis between medical
comorbidities and sexual dysfunction in IBD patients, also
raised the same concern about limited data on pertinent
risk factors. Second, the majority of the included studies
were retrospective cohort studies, which were considered
moderate quality with insufficient strength of evidence.
Third, even though we tried to minimize heterogeneity
by clearly defining the exclusion and inclusion criteria,
substantial heterogeneity still existed between those
studies for IBD individuals, in spite of the fact that
confounding factors were partially adjusted in most of
the included studies. The differences in sample size, age,
geographical area, comorbidities, medication usage, and
varied characteristics of subjects may be responsible for the
heterogeneity. Fourth, the subgroup analysis revealed that
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there was no obvious association between IBD and sexual
dysfunction in the elderly population. It’s well-known that
gonadal function would decline gradually with age, which
might lead to worse sexual function. However, it does not
mean that elderly IBD patients must show significantly
worse sexual function than those without IBD. The impact
of IBD on sexual function was weakened by age, and it
might be one reason for the formation of heterogeneity,
especially in studies whose participants were in older age.
Moreover, the scales used for sexual function assessment
vary among different studies. IIEF and FSFI were used to
assess sexual function in most studies, while ASEX, SQoL,
BISF-W, and the modified structured questionnaire were
used in the other studies. O’ Toole et 4/. (51) and de Silva
et al. (52), have established and validated a new IBD-specific
psychometric tool to assess sexual function for IBD patients
for both sexes. Further studies should be conducted basing
on these two scales.

Conclusions

IBD is associated with worse sexual function. It has
significant impact on erectile function and satisfaction for
male individuals and has impact on most sub-domains of
sexual function for female individuals. Physicians should
assess these specific sub-domains in the sexual functions of
IBD patients, and give precision treatment for these areas.
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