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SUMMARY 
Background: Both depression and sexual dysfunction (SD) may be present in patients with multiple sclerosis (MS).  

Objective: The aim of this study was to evaluate a possible association between SD and depression in patients with MS in Croatia. 

Subjects and methods: This was a prospective cross-sectional study carried out in tertiary healthcare centre over 10 months, 

which included 101 consecutive pwMS (mean age 42.09 (range 19-77) years, 75 female, 26 male, EDSS score 3.1 (range 0.0-7.0)). 

SD was assessed using Multiple Sclerosis Intimacy and Sexuality Questionnaire (MSISQ), which was for this purpose successfully 

translated and validated into Croatian. Information on treatment for depression was obtained during the medical interview. Data

were analysed and interpreted using parametric statistics (IBM Corp. Released 2015. IBM SPSS Statistics for Windows, Version 

23.0. Armonk, NY: IBM Corp.). 

Results: 89 patients completed MSISQ. 25 patients were in treatment for depression, while 75 did not have depressive symptoms. 

On MSISQ 57 (43women, 14 men) patients had responded with ‘almost always/ always’ suggestive of SD. Majority of patients 

reported primary SD, followed by secondary and tertiary SD. Most difficulties were found regarding difficulty in getting or keeping a 

satisfactory erection (34.6% (N=9) men), followed by 32.9% (N=27) reporting that it takes too long to orgasm or climax, followed

with bladder or urinary symptoms in 32.6% (N=29). There were no significant differences between female and male patients re-

garding treatment for depression ( 2=0.018, df=1, p>0.05). Results in all subcategories on t-test found that depressive patients had 

higher impact on SD when compared to non-depressive: overall (t=-2.691, df=87, p<0.01) and in regards to primary (t=-2,086, 

df=87, p<0.05), secondary (t=-2.608, df=87, p<0.05) and tertiary (t=-2.460, df=86, p<0.05) SD. Depressive patients on 7 questions

showed significantly (p<0.05) higher SD symptoms: Muscle tightness or spasms in my arms, legs, or body; Tremors or shaking in 

hands or body; Pain, burning, or discomfort in their body; Feeling less attractive; Fear of being rejected sexually because of MS; 

Lack of sexual interest or desire; Less intense or pleasurable orgasms or climaxes.  

Conclusions: This study gives insight into the presence of depression and SD in Croatian patients with MS for which purpose 

valid questionnaire for the assessment of SD in MS patients MSISQ was with permission successfully translated and validated into

Croatian. The connection between depression and SD must be considered when managing patients with MS. 

Key words: multiple sclerosis (MS) - sexual dysfunction (SD) - depression - Croatia - Multiple Sclerosis Intimacy and 

Sexuality Questionnaire (MSISQ ) 

*  *  *  *  *  

INTRODUCTION

Multiple sclerosis (MS) is a chronic inflammatory and 

neurodegenerative disease of the central nervous system 

(CNS) (Peterson & Fujinami 2007). Published literature 

on MS in Croatia shows that the overall MS prevalence 

rate is 143.8 per 100 000 population (6160 patients iden-

tified, majority - 72% women) (Benjak et al. 2018). 

Both depression and sexual dysfunction (SD) may 

be present in people with MS (Zavoreo et al. 2016, Oda-

bas et al. 2018, Rommer et al. 2018, Tudor et al. 2018, 

Konstantinidis et al. 2019).  

Recent joint study in the region found depression in 

54.7% of patients with MS (Drulovic et al. 2015), what 

is also consistent with earlier results of studies in 

Croatia where symptoms of depression in MS patients 

in Croatia were identified in about 57% of patients 

(Zavoreo et al. 2016).  

Sexual function is an important part of human be-

haviour (Reamy 1984, Nusbaum et al. 2000, El-Kak et 

al. 2004). It has been estimated that 50-90% of patients 

with MS have SD (Tudor & Panicker 2017). In public-

shed literature we found only one study evaluating 

symptoms of SD in MS patients in Croatia (using 
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Sexual Satisfaction Scale (SSS)), where SD was found 

in 71% of patients with no significant gender differ-

rences (Zavoreo et al. 2016). This study found positive 

correlation between SD and depression what is consi-

stent with earlier international published data (Zavoreo 

et al. 2016, Hosl et al. 2018, Tudor et al. 2018, 

Alehashemi et al. 2019).  

It is known that SD in patients with MS is multi-

dimensional with multiple contributing factors. Foley et 

al. proposed a conceptual model for sexual problems in 

MS in terms of primary, secondary and tertiary SD to 

characterise three levels of influence (Foley et al. 2013).

Also, different medication may potentially also affect 

sexual function (Fletcher et al. 2009). Although com-

monly experienced in MS patients, still it is known that 

SD in MS is underreported and undertreated (Janardhan 

& Bakshi 2000, Zorzon et al. 2001b, Hemmett et al. 

2004, Rubin 2005, Redelman 2009, Bronner et al. 2010, 

Guo et al. 2012, Tudor & Panicker 2017). Different 

barriers, faced both by patients with MS and HCPs, may 

be responsible for difficulties in communication about 

SD in MS and different mechanisms have been pro-

posed to address these barriers and to raise awareness 

on this matter (Tudor et al. 2018). 

The objective of this study was to give further in-

sight on presence of depression and SD in patients with 

MS in Croatia, as well as to translate and validate into 

Croatian a questionnaire that is a known reliable and 

valid international measure of SD in men and women 

with MS - the Multiple Sclerosis Intimacy and Sexuality 

Questionnaire (MSISQ) (Foley et al. 2013). 

SUBJECTS AND METHODS 

This was a prospective cross-sectional study carried 

out in a tertiary healthcare centre (University Hospital 

Centre Zagreb, Croatia) over 10 months. Research was 

approved by the local Ethics Committee. 

SD was assessed using MSISQ (Foley et al. 2013). 

MSISQ was with permission translated into Croatian and 

validated. Questionnaire consists of 15 questions and 

evaluates symptoms of SD in patients with MS asses-

sing primary, secondary, and tertiary factors that con-

tribute to SD. It enquires about 15 different symptoms/ 

domains that interfered with sexual activity or satis-

faction over the last 6 months. For validation purposes 

questionnaire MSISQ was initially translated into Croa-

tian then back translated to English. Back translated 

version was then evaluated to identify wording in either 

the instructions or questions that are significantly 

distorted/different from the original English version (no 

further clarifications of the wording were necessary). 

The Croatian version was piloted on ten patients (there 

were no questions or instructions that were found 

confusing).  

Information regarding treatment for depression was 

obtained during the medical interview.  

Data were analysed and interpreted using parametric 

statistics (IBM Corp. Released 2015. IBM SPSS Statistics 

for Windows, Version 23.0. Armonk, NY: IBM Corp.) and 

a p-value<0.05 was considered to be significant. 

RESULTS 

Hundred and one consecutive patient with MS (75 

female, 26 male, mean age 42.09 (range 19-77) years, 

mean Expanded Disability Status Scale (EDSS) score 

3.1 (range 0.0-7.0), 95 patients with relapse-remitting 

MS (RRMS), 5 secondary progressive MS (SPMS), and 

one patient with primary progressive MS (PPMS)) 

participated in this study (Table 1). 

Table 1. Patients with MS that participated in this study 

Patients with MS N=101 

Female 75 (84.26%) 

Male 26 (29.21%) 

Age 42.09 (range 19-77) 

EDSS (0-10) 3.1 (range 0.0-7.0) 

Type of MS  

RRMS 95 (94.05%) 

SPMS 5 (4.95%) 

PPMS 1 (0.99%) 

PRMS 0 

Depression 25 (24.7%) 

Female 19 (18.8%) 

Male 6 (5.9%) 

MS - multiple sclerosis;   RRMS - relapse-remitting multiple 

sclerosis;   SPMS - secondary progressive multiple sclerosis;   

PPMS - primary progressive multiple sclerosis;    

PRMS - progressive-relapsing multiple sclerosis 

Validation of the MSISQ showed favourable results. 

Internal consistency (reliability) was found to be very 

high ( =0.930) (Table 2). Stability (test-retest reliability) 

was found to be very high (r=0.978, p<0.001) (Table 3). 

Content/face validity was found to be good (Table 4).

On MSISQ 57 (56.4% of the whole group (valid 

percent 64.0% of 89 patients with MS that filled the 

questionnaire), 43 women, 14 men) patients chose 

almost always/ always suggestive of SD. Majority of 

patients reported primary SD, followed by secondary 

and tertiary SD, which was found also true in women, 

while men most often reported primary, followed by 

tertiary and the secondary SD (Table 5). Most diffi-

culties were found regarding difficulty in getting or 

keeping a satisfactory erection (34.6% (N=9) men, 

while 50% (N=13) men reported difficulties when 

asked about ejaculation out of which 4 did not report 

any symptoms of SD on MSISQ), followed by 32.9% 

(N=27) reporting that it takes too long to orgasm or 

climax (with less intense or pleasurable orgasms or 

climaxes found in 31.6% (N=25)), followed with 

bladder or urinary symptoms in 32.6% (N=29) as a 

cause of SD. 
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Table 2. Validation of the questionnaire MSISQ: Internal consistency (reliability) was found to be very high ( =0.930)

I tem-Total  Stat is t ics  

Over the last six months, the following symptoms have 
interfered with my sexual activity or satisfaction (using  
a 5-point Likert scale 1(never) - 5 (always)) 

Scale Mean 
if Item 
Deleted 

Scale
Variance if 

Item Deleted

Corrected
Item-Total 
Correlation 

Cronbach's 
Alpha if Item 

Deleted 

  1 Muscle tightness or spasms in my arms, legs or body 32.0000 177.200 0.517 0.929 

  2 Bladder or urinary symptoms 32.1538 175.015 0.551 0.929 

  3 Bowel symptoms 32.5000 180.980 0.357 0.933 

  4 Tremors or shaking in my hands or body 32.5000 171.860 0.634 0.927 

  5 Pain, burning, or discomfort in my body 32.1923 167.282 0.789 0.923 

  6 Feeling that my body is less attractive 32.6538 175.515 0.548 0.929 

  7 Feeling less masculine or feminine due to MS 32.4615 163.778 0.870 0.920 

  8 Less feeling or numbness in my genitals 32.3077 167.022 0.724 0.924 

  9 Fear of being rejected sexually because of MS 32.6154 168.646 0.770 0.923 

10 Worries about sexually satisfying my partner 32.2692 166.285 0.762 0.923 

11 Feeling less confident about my sexuality due to MS 32.4231 169.214 0.830 0.922 

12 Lack of sexual interest or desire 32.1538 163.655 0.782 0.922 

13 Less intense or pleasurable orgasms or climaxes 32.0000 168.560 0.748 0.924 

14 Takes too long to orgasm or climax 32.0000 168.400 0.754 0.923 

15 If you are a woman, is there inadequate vaginal wet-
ness or lubrication/ If you are a man, any difficulty  
in getting or keeping a satisfactory erection 

32.6154 167.366 0.646 0.927 

Added When you had sexual stimulation or intercourse,  
how often did you ejaculate? 

34.3846 191.206 0.069 0.938 

MSISQ - Multiple Sclerosis Intimacy and Sexuality Questionnaire;    - Cronbach's alpha 

Table 3. Validation of the MSISQ questionnaire: Stabi-

lity (test-retest reliability) was found to be very high 

(r=0.978, p<0.001) (Correlations) 

 MSISQ_1_mean MSISQ_2_mean

MSISQ_1_mean  

Pearson Correlation 1 0.978*

Sig. (2-tailed)  0.000 

N 16 16 

MSISQ_2_mean   

Pearson Correlation 0.978* 1 

Sig. (2-tailed) 0.000  

N 16 16 
* Correlation is significant at the 0.01 level (2-tailed); 

MSISQ - Multiple Sclerosis Intimacy and Sexuality 

Questionnaire;   r - Pearson Correlation 

25 patients were in treatment for depression (19 

(18.8%) women, 6 (5.9%) men). There were no signi-

ficant differrences between female and male patients 

regarding treatment for depression ( 2=0.018, df=1, 

p>0.05) (Tables 6).  

Results in all subcategories on t-test found that de-

pressive patients had higher impact on SD when compa-

red to non-depressive: overall (t=-2.691, df=87, p<0.01) 

and in regards to primary (t=-2.086, df=87, p<0.05), se-

condary (t=-2.608, df=87, p<0.05) and tertiary (t=-2.460, 

df=86, p<0.05) SD (Table 7).  

Depressive patients on 7 questions showed signifi-

cantly (p<0.05) higher SD symptoms: Muscle tightness or 

hands or body; Pain, burning, or discomfort in their body; 

Feeling less attractive; Fear of being rejected sexually 

Table 4. Validation of the MSISQ questionnaire: Content/ 

face validity was found to be good (Statistics) 

N
MSISQ 

Valid Missing 

1 99   2 

2 91 10 

3 87 14 

4 89 12 

5 89 12 

6 89 12 

7 87 14 

8 89 12 

9 90 11 

10 88 13 

11 87 14 

12 90 11 

13 88 13 

14 91 10 

15 61 40 

Added 55 46 

MSISQ - Multiple Sclerosis Intimacy and Sexuality 

Questionnaire (each number in the table on the MSISQ 

corresponds to the questions in the Table 2 along with the 

added question about the ejaculation) 

spasms in my arms, legs, or body; Tremors or shaking in 

because of MS; Lack of sexual interest or desire; Less 

intense or pleasurable orgasms or climaxes (Table 8). 

Neurological deficit on EDSS scale was not found to 

be significantly connected to SD nor to depression. 
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Table 5. On MSISQ majority of patients reported primary SD, followed by secondary and tertiary SD 

Type of SD (MSISQ) Total (N=101) Women (N=75) Men (N=26) 

Primary    

Lack of sexual interest or desire 28.39% (N=23) 25.3% (N=19) 15.3% (N=4) 

Takes too long to orgasm or climax 32.9% (N=27) 25.3% (N=19) 30.7% (N=8) 

Less feeling or numbness in my genitals 19.8% (N=17) 17.3% (N=13) 15.3% (N=4) 

Less intense or pleasurable orgasms or climaxes 31.6% (N=25) 22.6% (N=17) 30.7% (N=8) 

Men reported difficulty in getting  

or keeping a satisfactory erection 
34.6% (N=9) NA 34.6% (N=9) 

Women reported inadequate lubrication or wetness 21.3% (N=16) 21.3% (N=16) NA 

Total N=118 N=84 N=33 

Secondary    

Bladder or urinary symptoms  32.6% (N=29) 28.0% (N=21) 30.7% (N=8) 

Muscle tightness or spasms in arms, legs or body 28.1% (N=25) 28.0% (N=21) 15.3% (N=4) 

Pain, burning or discomfort in body 16.3% (N=14) 13.3% (N=10) 15.3% (N=4) 

Bowel symptoms 14.11% (N=12) 10.6% (N=8) 15.3% (N=4) 

Tremors or shaking in hands or body 20.9% (N=18) 14.6% (N=11) 26.9% (N=7) 

Total N=101 N=71 N=27 

Tertiary    

Feeling less confident about my sexuality due to MS 18.9% (N=15) 12% (N=9) 23.0% (N=6) 

Worries about sexually satisfying my partner 21.2% (N=17) 14.6% (N=11) 23.0% (N=6) 

Feeling less masculine or feminine due to MS 20.2% (N=17) 14.6% (N=11) 23.0% (N=6) 

Feeling their body is less atractive 16.4% (N=14) 10.6% (N=8) 23.0% (N=6) 

Fear of being rejected sexually because of MS 12.3%(N=10) 8% (N=6) 15.3% (N=4) 

Total N=73 N=45 N=28 
MSISQ - Multiple Sclerosis Intimacy and Sexuality Questionnaire;   SD - sexual dysfunction;   NA - non-applicable 

Table 6. There were no significant differences between female and male patients regarding treatment for depression 

( 2=0.018, df=1, p>0.05) (Chi-Square Tests) 

Value df Asymptotic Sig. (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square 0.018* 1 0.894 

Continuity Correction** 0.000 1 1.000 

Likelihood Ratio 0.018 1 0.894 

Fisher's Exact Test 1.000 0.562 

Linear-by-Linear Association 0.018 1 0.894 

N of Valid Cases 100 

* 0 cells (0,0%) have expected count less than 5. The minimum expected count is 6.25;   ** Computed only for a 2x2 table 
2 - Pearson Chi-Square 

DISCUSSION 

This study was carried out with the intention of 

assessment of SD and depression in patients with MS in 

Croatia. Also, our intention with this study was to 

translate and validate into Croatian the questionnaire 

MSISQ, a known reliable and valid measure of SD in 

men and women with MS (Foley et al. 2013). We wan-

ted to do this study to raise awareness and to provide a 

valid tool to help with the assessment of SD in MS 

patients in Croatia in the future.  

Since the topic of SD in patients with MS in Croatia 

was until now not thoroughly investigated and we are 

aware there could be barriers in communication about 

sexual problems we found that internationally acclaimed 

and validated questionnaire for the assessment of SD in 

MS patients could help address this issue. For this 

purpose we, with permission translated and validated 

questionnaire MSISQ into Croatian. The results of ana-

lysis show that this questionnaire is reliable also in this 

setting. This is consistent with translation and validation 

of this questionnaire into other language (Noordhoff et 

al. 2018). In our opinion both patients with MS and 

HCPs may find this questionnaire useful in initial as-

sessment of SD which could help with further directed 

discussion and if needed referral to uro-neurologist or 

other specialties that cover the issue of sexuality (e.g. 

urologist, gynaecologist, endocrinologist, psychologist, 

psychiatrist).  

Earlier literature suggests that 50-90% of patients 

with MS have SD (Tudor & Panicker 2017). In public-

shed literature we found only one study evaluating 

symptoms of SD in MS patients in Croatia by Zavoreo 

et al. performed in another institution using SSS with 

SD found in 71% of patients (Zavoreo et al. 2016). Our 

results suggest a somewhat lower incidence of SD in our 
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group of MS patients. We need to mention that some of 

the patients that did not report SD on MSISQ had 

ejaculatory difficulties and we find that male patients 

should be asked about this issue as well when given the 

questionnaire.  

In our study the domain that scored the highest was 

‘getting or keeping a satisfactory erection’. This result is 

consistent with the above mentioned study by Zavoreo 

et al. where the most prominent symptom was erectile 

dysfunction reported with similar incidence (Zavoreo et 

al. 2016). Results of analysis regarding other domains 

are consistent regarding orgasm issues in men and 

women and lack of sexual interest or desire in women. 

It should be mentioned that in this study both men and 

women reported bladder problems with high incidence.  

On MSISQ overall majority of patients reported 

primary SD, followed by secondary and tertiary SD, 

which was found also true in analysis of results in 

women. This is consistent with results of study by 

Tudor et al. (2018), where primary SD was most 

common, but with tertiary SD found overall to be more 

often reported than secondary SD. That finding, also 

present when analysing both women and men separately, 

is consistent with results of this study regarding men 

who most often reported primary, followed by tertiary 

and the secondary SD.  

In this study depressive patients on 7 questions on 

MSISQ showed significantly higher SD symptoms: 

Muscle tightness or spasms in my arms, legs, or body; 

Tremors or shaking in hands or body; Pain, burning, or 

discomfort in their body; Feeling less attractive; Fear of 

being rejected sexually because of MS; Lack of sexual 

interest or desire; Less intense or pleasurable orgasms or 

climaxes. It is worthy to mention that all the above co-

ver different domains (primary, secondary and tertiary) 

of SD. Results of study by Tudor et al. and this study 

overlap regarding three MSISQ domains (Muscle tight-

ness or spasms in my arms; Fear of being rejected sexu-

ally because of MS; Lack of sexual interest or desire) 

where patients with higher scores on these domains 

more often reported depressive symptoms (Tudor et al. 

2018). This highlights the need for a comprehensive 

approach in management and care of patients with MS 

making sure that all these aspects are taken care of. 

Previous studies investigating prevalence of depres-

sion and anxiety in MS show significant discrepancy, 

ranging from 14 to 54%, and 1.24 to 36% (Zorzon et al. 

2001a, Hellmann-Regen et al. 2013, Marrie et al. 2015, 

Liu & Tang 2018). In this study 25% of patients are 

receiving treatment for depression. Recent joint study in 

the region found higher numbers regarding depression 

that was found in 54.7% of patients with MS (Drulovic 

et al. 2015). This is also consistent with earlier results of 

studies in Croatia where symptoms of depression in MS 

patients in Croatia were identified in about 57% of 

patients (Zavoreo et al. 2016). 

Limitations of this study include a small sample of 

patients. Also there is a possibility that if further eva-

luation tools (e.g. questionnaires) were used to investi-

gate further presence of depressive symptoms in pa-

tients not treated for depression that the numbers would 

be higher. In the future we intend to follow-up on our 

patients and hope to bring data on the bigger sample. 

This study was performed with the idea of raising awa-

reness, providing a valid tool and further evaluation of 

SD and depression in MS patients in Croatia. Manage-

ment should include appropriate assessment of both and 

therapy tailored accordingly. 

CONCLUSION 

This study evaluated the presence of SD and de-

pression in patients with MS. The results show that 

depressive patients have more pronounced SD symp-

toms on several domains. For the purpose of SD assess-

ment, internationally acclaimed questionnaire MSISQ 

was successfully translated and validated into Croa-

tian. Management should include appropriate assess-

ment of both, SD and depression, and therapy tailored 

accordingly. 
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