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SUMMARY 
Background: Patients with obesity may experience lower urinary tract symptoms (LUTS). Little is known about these symptoms 

in obese patients in Croatia. The aim of this study was to asses LUTS in this group of patients. 

Subjects and methods: This cross-sectional study was carried out in a tertiary healthcare centre. 111 participants were included 

(81 women and 30 men, age 23-78 years), with BMI>30 kg/m2. LUTS were evaluated using International consultation on 

incontinence questionnaires (ICIQ) investigating symptoms of overactive bladder (OAB) and urinary incontinence (UI): ICIQ-OAB 

and ICIQ-UI Short Form (SF). We evaluated also some of the questions on the EQ-5D-5L questionnaire. 

Results: On ICIQ-OAB patients most often reported:UI (46.85% (N=52)), nocturia (42.34% (N=47)) and increased frequency of 

urination (34.23% (N=38)), and on ICIQ-UI SF: UI when coughing and sneezing (44.44% (N=32)), urgency UI (43.06% (N=31)) 

and UI during exercise/physical activity (22.22% (N=16)). Women were found to be more significantly affected by OAB symptoms 

(p<0.05). Significant correlations were found between the overall results on ICIQ-OAB and hypertension (r=0.32). 

Conclusions: The results of this study confirm that obese patients in Croatia experience LUTS as well. A higher incidence of 

LUTS was found among women and gender-independent among hypertensive obese patients.  
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*  *  *  *  *  

INTRODUCTION

Obesity is a global public health challenge with the 

worldwide prevalence increasing exponentially over 

time (Montan et al. 2019).The World Health Organi-

zation (WHO) estimates that the worldwide prevalence 

of obesity nearly tripled between 1975 and 2016 when 

about 13% of the world’s adult population (11% of 

men and 15% of women) were estimated to be obese 

(WHO). Similar situation is recorded in Croatia, where 

the prevalence of overweight and obese in the popu-

lation increased during recent years, with more than 

half of both men and women being overweight 

(Dzakula et al. 2014). The prevalence of overweight 

and obese population in Croatia was estimated at 

38.11% and 20.34%. There is also a gender difference 

in the prevalence of overweight with a higher pre-

valence in men 43.2% than in women 33.6% and 

almost similar prevalence of obesity 20% regardless of 

gender (Fister et al. 2009). 

Earlier studies found that lower urinary tract symp-

toms (LUTS) may be present in obese patients, with 

different mechanisms proposed and obesity itself af-

fecting the lower urinary tract (Daneshgari et al. 2017). 

Specifically, studies, addressing the topic of LUTS in 

obese patients, focus most often on stress urinary in-

continence (SUI) in female patients and LUTS/ benign 

prostatic hyperplasia (BPH) in male patients, with 

evidence suggesting that obesity is a risk factor for 

overactive bladder (OAB) as well (Bunn et al. 2015, 

Calogero et al. 2019, Contreras Ortiz 2004, Fuselier et al. 

2018, Milne 2008, Mongiu & McVary 2009, Moul & 

McVary 2010, Parsons 2011, Pomian et al. 2016, Ra-

heem & Parsons 2014, Vignozzi et al. 2016). Increased 

intra-abdominal pressure, as well as neurogenic and 

metabolic pathways have been proposed as a possible 

pathophysiologic link between obesity and SUI (Cum-

mings & Rodning 2000, Fuselier et al. 2018). Recently 

published studies have highlighted the need for future 

investigation of connection between obesity and LUTS 

and potential connection to other comorbidities and its 

associated conditions, such as diabetes (Abler & Vezina 

2018, Daneshgari et al. 2017). Since LUTS in obese 

patients in Croatia have not been investigated yet, the 

objective of this study was to assess the presence of 

LUTS and their pattern in our group of patients.  
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SUBJECTS AND METHODS 

This cross-sectional study was carried out in a ter-

tiary healthcare centre at the Referral center for obesity. 

The study was approved by the Ethics Committee of our 

institution. All of the participants signed an informed 

consent form. 

Patients' weight (kg) and height (m), waist and hip 

circumference (cm) were measured and body mass 

index (BMI) (weight/height(2)) was calculated. To asses 

gender-specific BMI Welch t-test was used. Inclusion 

criterion was BMI>30 kg/m2.

LUTS were evaluated using two standardised Inter-

national consultation on incontinence questionnaires 

(ICIQ) investigating symptoms of OAB and urinary in-

continence (UI): ICIQ-OAB (Donovan et al. 1996, Jackson 

et al. 1996) and ICIQ-UI Short Form (SF) (Avery et al. 

2004). Both questionnaires have been previously transla-

ted and validated for Croatian language with permission.  

We evaluated also some of the questions on the EQ-

5D-5L questionnaire (EuroQol) (Buchholz et al. 2018) 

and questions about consumption of fresh fruit, spirit 

drinks, coffee, tea and various non-alcoholic beverages, 

as well as, smoking related habits. This questionnaire 

had also has been previously translated and validated for 

Croatian language with permission.  

111 participants with obesity were included (72.97% 

(N=81) women, and 27.03% (N=30) men; mean age 

49.03±12.21 (23-78) years. Overall mean BMI was 

43.78±8.45 (range 30.06-68.20) kg/m2, with mean BMI 

in women 41.75±7.18 (range 30.06-65.56) kg/m2 and

mean BMI in men 49.27±9.28 (35.94-68.20) kg/m2

(Table 1). 

Statistical Analysis 

Statistical analysis included t-test, chi-squared test 

and bivariate Pearson’s correlations. All the above sta-

tistical methods were performed in the R program 

(version 3.6.1). Significant values are considered p<0.05.  

RESULTS 

On ICIQ-OAB patients reported most often follo-

wing symptoms: urgency urinary incontinence was re-

ported by 46.85% (N=52, 51.85% (N=42) women, 

33.33% (N=10) men); nocturia by 42.34%(N=47, 

48.15% (N=39) women, 26.67% (N=8) men); increa-

sed frequency of urination by 34.23% (N=38, 38.27% 

(N=31) women, 23.33% (N=7) men); and urgency by 

25.23% (N=28, 28.4% (N=23) women, 16.67% (N=5) 

men) (Figure 1).  

Table 1. Anthropometric measurements 

 Overall Female Male 

Number of patients 111 81 (73%) 30 (27%) 

Age (year) mean ± SD (range) 49.03±2.21 49.14±12.44 48.73 ± 11.76 

BMI (kg/m2) mean ± SD (range) 43.78±8.45 41.75±7.18 49.27±9.28 

BMI min. (kg/m2) 30.06 30.06 35.94 

BMI max. (kg/m2) 68.2 65.59 68.2 

BMI median (kg/m2) 42.59 40.16 46.59 

Body mass (kg) mean ± SD (range) 124.31±29.12 112.32±18.84 156.67±27.45 

Body mass min. (kg) 76.3 76.3 112.6 

Body mass max. (kg) 207 176 207 

Body mass median (kg) 117 109 152.4 
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Figure 1. The column chart shows the results of ICIQ OAB on study participants (showing overall results and 

gender-specific) 
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A statistically significant correlation was found bet-

ween the total score on the ICIQ-OAB questionnaire and 

hypertension (r(100) = 0.32, p<0.001 with CI =0.14-0.49) 

with 64 (62.7%) subjects having hypertension (45 

(61.6%) female and 19 (65.5%) male). No statistically 

significant correlation was found between the total score 

on the ICIQ-OAB questionnaire and diabetes mellitus 

(r(100) = 0.19, p=0.05 with CI =0-0.37), with 21 (20.6%) 

subjects having diabetes mellitus (10 (13.7%) female 

and 11 (37.9%) male). 

We found no statistically significant correlation 

between the results on ICIQ-OAB and the anthropometric 

parameters – body mass (r(109) =-0.09, p=0.37), BMI 

(r(109) =0.06, p=0.52), waist circumference (r(79) =0.09, 

p=0.43), hip circumference (r(70) =0.02, p=0.87). How-

ever, we found statistical significant correlation between 

an overall score on ICIQ-OAB and age (r(109) =0.35, 

p<0.001). Our results did not show a connection between 

an overall score on ICIQ-OAB and smoking-related 

habits. According to our results, fresh fruit con-

sumption is correlated to an overall ICIQ-OAB score 

(r(102) =0.24, p=0.02). Our results showed negative 

statistical significant correlation between spirit drinks 

consumption and ICIQ-OAB score (r(93) =-0.21, 

p=0.04). There was no association with the consumption 

of coffee, tea and various non-alcoholic beverages as 

well as the amount of sugar in them. (Table 2). 

The total score on the ICIQ-OAB was found to be 

related to some of the questions on the EQ-5D-5L ques-

tionnaire. Precisely, with mobility (r(107) =0.29, p<0.001), 

self-care (r(109) =0.28, p<0.001) and pain/discomfort 

(r(106) =0.37, p<0.001). EQ-5D-5L anxiety/depression 

question did not show statistical significant connection 

(r(107)=0.16, p=0.1). Significant correlations were found 

between overall results on the ICIQ-OAB and arterial 

hypertension (r(100) =0.32, p<0.001). (Table 2). 

Table 2. Correlations between an overall score on ICIQ OAB questionnaire and following variables (measures, habits 

and comorbidities) 

 r-value p-value Confidence interval CI 95% 

Body mass r (109) = - 0.09 0.37 -0.27-0.10 

BMI  r (109) = 0.06 0.52 -0.13-0.25 

Waist circumference r (79) = 0.09 0.43 -0.13-0.30 

Hip circumference r (70) = 0.02 0.87 -0.21-0.25 

Age  r (109) = 0.35 <0.001  0.17-0.50 

Smoking cigarettes r (98) = 0.08 0.45 -0.12-0.27 

An average number of smoked cigarettes r (22) = 0.12 0.59 -0.30-0.50 

Years of smoking r (24) = 0.24 0.24 -0.16-0.57 

Smoking history  r (41) = -0.14 0.38 -0.42-0.17 

Years since quitting smoking  r (32) = 0.1 0.57 -0.24-0.43 

The number of cigarettes smoked daily  

before quitting smoking  

r (32) = 0.21 0.23 -0.14-0.51 

Living with cigarette smoking inmate/s r (99) = -0.14 0.17 -0.32-0.06 

Natural juices consumption r (102) = 0.08 0.43 -0.12-0.27 

Sugar drinks consumption  r (71) = -0.16 0.18 -0.38-0.07 

Fresh fruit consumption  r (102) = 0.24 0.02  0.05-0.41 

Coffee consumtion  r (105) = 0.07 0.47 -0.12-0.26 

The amount of sugar put into the coffee r (104) = -0.06 0.57 -0.24-0.14 

Tea consumption  r (103) = 0.05 0.64 -0.15-0.24 

The amount of sugar put into the tea  r (102) = -0.11 0.27 -0.30-0.09 

Alcohol consumption (spirit drinks) r (93) = -0.21 0.04 -0.40-0.01 

Mobility r (107) = 0.29 <0.001  0.11-0.45 

Self-care r (109) = 0.28 <0.001  0.10-0.44 

Pain/uneasiness r (106) = 0.37 <0.001  0.19-0.52 

Anxiety/melancholy r (107) = 0.16 0.10 -0.03-0.34 

Diabetes mellitus r (100) = 0.19 0.05   0.00-0.37 

High blood sugar r (11) = -0.15 0.62 -0.65-0.44 

Feeling bloated  r (85) = 0.04 0.74 -0.18-0.25 

Hypertension  r (100) = 0.32 <0.001  0.14-0.49 

Depression  r (100) = 0.12 0.22 -0.07-0.31 
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Figure 2. The column chart shows the results of ICIQ-UI on study participants (showing overall results and gender-specific) 

On ICIQ-UI SF patients most often reported follo-

wing symptoms: urinary incontinence when coughing 

and sneezing was reported by 44.44% (N=32, 61.54% 

(N=32) women, 0 men); urgency urinary incontinence 

by 43.06% (N=31, 51.92% (N=27) women, 20% (N=4) 

men); urinary incontinence during exercise/physical 

activity by 22.22% (N=16, 28.85% (N=15) women, 5% 

(N=1) men); urinary leakage after having urinated and 

getting dressed by 18.06% (N=13, 17.31%(N=9) women, 

20% (N=4) men); urinary leakage for no obvious 

reasons by 6.94% (N=5, 7.69% (N=4) women, 5% 

(N=1) men); and urinary incontinence when sleeping by 

2.78% (N=2, 3.85% (N=2) women, 0 men) (Figure 2).  

Women were found to be more significantly affected 

by increased incidence of urinary frequency and mixed 

urinary incontinence on ICIQ-OAB than men (p<0.05). 

DISCUSSION 

Earlier, Croatian Adult Health Study (CAHS) found 

that 20.1% of men and 20.6% of women were obese. A 

follow-up study, the Croatian Adult Cohort Study 

(CroHort) recorded an increasing trend in prevalence of 

obesity 25.3% more men and 34.1% more women 

(Dzakula et al. 2014, Fister et al. 2009, Milanovic et al. 

2009, Poljicanin et al. 2012). 

Our group of obese patients mainly consisted of 

women. One of the reasons behind this possibly lies in 

the fact that socially it is less acceptable to be a fat 

woman, and that women perceive themselves as being 

overweight more often than men. Unlike women, men 

usually get referred to our center. This is consistent with 

results of previous studies on prevalence of obesity in 

Croatia and worlwide (Dzakula et al. 2014, WHO). 

In our study mean overall BMI was 43.78±8.45 

kg/m2, ranging from 30.06 to 68.20 kg/m2. Mean BMI 

was found to be lower in women 41.75±7.18 (range 

30.06-65.56) kg/m2 compared to mean BMI in men 

49.27±9.28 (35.94-68.20) kg/m2. Earlier studies have 

found healthy men to have higher BMI compared to 

women (Flegal 2006). Nevertheless, recent study 

assessing prevalence of obesity and its associated 

comorbidities in US, found that higher BMI 40 kg/m2

was more likely to be found in female patients 

compared to male patients (Pantalone et al. 2017).  

Different questionnaires (including also both ICIQ 

questionnaires that we used) have been previously 

used to investigate LUTS in connection to BMI and 

obesity (Anglim et al. 2018, Bunn et al. 2015, Nygaard 

et al. 2018, Nygaard et al. 2019, Palma et al. 2014, 

Slavin et al. 2019). Although studies investigating 

LUTS in Croatia have been conducted in the past, 

studies addressing LUTS in obese patients in Croatia 

are lacking. This study recorded presence of LUTS and 

their pattern in patients with obesity in Croatia. 

Obesity was recently found to be the only independent 

significant predictor for OAB and detrusor overactivity 

(DO) among other aspects of metabolic syndrome 

(diabetes, hypertension and dyslipidaemia) (Zacche et 

al. 2017). Our study found significant correlations bet-

ween overall results on the ICIQ-OAB and arterial 

hypertension with medium strength of association. Our 

results showed a positive association between diabetes 

and LUTS but not a statistically significant one (p=0.05). 

In accordance with our results, some of relatively 

recently published papers (Abler & Vezina 2018, 

Daneshgari et al. 2017) show positive association 

between diabetes and LUTS as well. This is also 

interesting in connection to previously suggested con-

nection between cerebral white matter lesions (WMLs) 

and OAB (Sakakibara et al. 2014). Interestingly 

enough it is important to emphasise that results of this 
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study found that around half of patients experience 

mixed urinary incontinence, around 40% nocturia, 

around one third increased frequency of urination, with 

urgency present in 25%. This shows how present this 

issue is and that it should not be disregarded. Results of 

our study are consistent with previous research. In study 

by Anglim et al. 44% of female patients undergoing 

bariatric surgery reported UI on ICIQ-UI SF pre-

operatively (Anglim et al. 2018). Study by Nygaard et 

al. found UI in 53.3% of female patients on ICIQ-UI SF 

who underwent surgery for obesity and weight-related 

diseases (Nygaard et al. 2019), while Bulbuller et al. 

reported the figure of 60% of UI preoperatively in 

female patients (Bulbuller et al. 2017) and O’Boyle et 

al. the figure of 45% women (O'Boyle et al. 2016).  

There are investigations of women patients with UI, 

one of them showed that LUTS were common among 

overweight and obese women with UI but they did not 

found statistically influence of weight loss in decreasing 

LUTS between intervention and control groups (Breyer 

et al. 2018). 

In published literature, studies investigating men, 

predominately focused on prostatic symptoms (Kim et 

al. 2016, Xie et al. 2019). Recently published paper by 

Aslan et al. did not found association between obesity 

and LUTS except to post-void residual urine volume 

(PVR) in men (Aslan et al. 2019). In comparison to 

women, in our study male patients (20% vs. 17.31%) 

in just one domain experienced more often LUTS, and 

that is in regard to urinary leakage after having uri-

nated and getting dressed i.e. post-void dribbling, 

which could potentially be related to weak pelvic 

floor. That being said, approach to patients in our insti-

tution is multidisciplinary, including different special-

ties, of course both urologists and gynaecologists. We 

also administered questionnaire International Prostate 

Symptom Score (IPSS) to male patients, and we intend 

to present these results in future studies. In all other 

domains, women more often experienced OAB symp-

toms and were found to be more significantly affected 

by increased incidence of urinary frequency and mixed 

urinary incontinence than men on ICIQ-OAB and 

ICIQ-UI SF. 

CONCLUSIONS 

The results of this study confirm that obese patients 

in Croatia experience LUTS. This is consistent with 

previously published results on this topic from other 

countries. Patients most often report mixed urinary 

incontinence, nocturia and increased frequency of 

urination. Women were found to be more significantly 

affected by increased incidence of urinary frequency 

and mixed urinary incontinence than men. A higher 

incidence of LUTS was (gender-independent) found 

among hypertensive obese patients. 
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