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Abstract
Background  This study was conducted to assess the prevalence of lower urinary tract symptoms (LUTS) among non-
obese and obese Palestinians. The study also aimed to assess the effects of LUTS on the quality of life of obese and 
non-obese Palestinians.

Methods  This was a cross-sectional study that was conducted among normal-weight, overweight, and obese 
Palestinians using the King Health Questionnaire. The data collected from participants were entered and analyzed 
using SPSS (version 22).

Results  In this study, data were collected from 378 participants. The median age of the participants was 42.0 
[30.0, 55.0] years, and the median body mass index was 27.1 [24.0, 30.8] kg/m2. Of the participants, 149 (39.4%) 
were overweight and 112 (29.6%) were obese. The prevalence of urinary hesitancy, incomplete emptying, urgency, 
nocturia, urgency, urge incontinence, stress incontinence, nocturnal enuresis, intercourse incontinence, bladder 
pain, number of urinations/24 h, and number of urinations/night was significantly higher among obese participants. 
Similarly, role limitations, physical/social limitation, personal relationships, emotions, and sleep/energy were affected 
significantly higher in obese compared to nonobese participants.

Conclusion  Higher prevalence of LUTS among obese patients compared to nonobese patients was observed among 
the Palestinians. Obese patients reported significantly higher deterioration of the quality of life as a result of LUTS 
compared to nonobese patients. Urologists, nutritionists, public health specialists, and other healthcare providers 
should consider measures to reduce LUTS among obese patients and improve their quality of life.
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Background
Lower urinary tract symptoms (LUTS) are a term used 
for a group of symptoms related to storage of urine, void-
ing, and post-micturition by International Continence 
Society (ICS) [1]. Urinary urgency, frequency, nocturia, 
and urinary incontinence (UI) are some of the most prev-
alent symptoms [2]. The ICS defines UI as complaint of 
involuntary urine loss, coming from several mechanisms 
that affect urine storage in the bladder [3]. Using the ICS 
criteria, previous studies have estimated that more than 
half of adults suffer LUTS [4, 5]. In a systematic review 
conducted in 2018, it was estimated that there are 2.3 bil-
lion adult people with LUTS around the world [6]. LUTS 
are associated with many factors including age and race 
which are major non-modifiable risk factors for LUTS. 
On the other hand, other modifiable risk factors such 
as lifestyle factors were previously reported [7]. Several 
studies conducted in various populations, linked the inci-
dence, progression and severity of LUTS to several risk 
factors, such as age, mode of delivery, parity, obesity, as 
well as high blood pressure, and alcoholism [8–10].

Obesity is among the most common comorbidities 
related to LUTS. There have not been many studies that 
looked for the relationship between obesity and LUTS 
[7, 11–13]. Most of the studies that looked for the asso-
ciation between body mass index and LUTS found that a 
higher BMI increases prevalence of LUTS [14].

Studies were conducted in Palestine in 2020–2021 to 
assess the relationship between pregnancy and LUTS 
and the impact of LUTS on quality of life among women 
receiving antenatal care at the obstetrics and gynecol-
ogy clinic [15–18]. The study reported that pregnancy 
affected LUTS and deteriorated the quality of life of the 
pregnant women.

A prospective study of American men reported that 
obesity and weight gain in adulthood were associated 
with a higher probability of experiencing or deteriorat-
ing LUTS [14, 19, 20]. On the other hand, the studies 
that involved female participants reported that the risk 
of developing urinary incontinence was higher among 
women with a high body mass index [21–25]. In a study 
that included adult males and females who visited a phy-
sician complaining of symptoms of urinary tract infec-
tions, it was found that patients with general and central 
obesity were more likely to experience urinary incon-
tinence in both males and females as well as increased 
risk of overactive bladder in females only [26]. Other 
studies reported that women who had waist circumfer-
ences more than 80 cm were more susceptible to devel-
oping LUTS [27, 28]. A preliminary study was conducted 
to measure the impact of alpha-adrenergic drugs on the 
quality of life of obese and nonobese patients with LUTS 
[29]. The study recruited a small number of patients and 

did not include the demographic and clinical variables of 
the patients.

Even though some studies on LUTS were conducted 
in Palestine, none of them addressed the relationship 
between LUTS and obesity nor the prevalence of LUTS 
among normal-weight, overweight, and obese Palestin-
ians. Additionally, the effects of LUTS on the quality of 
life of normal-weight, overweight, and obese Palestin-
ians were not investigated before. Moreover, no study has 
been done to investigate how obesity affects the recur-
rence and course of treatment for patients who have 
LUTS. Therefore, this study was conducted to assess the 
prevalence of LUTS among normal-weight, overweight, 
and obese Palestinians. The study also aimed to assess the 
effects of LUTS on the quality of life of normal-weight, 
overweight, and obese Palestinians. This study included 
a large sample size and assessed the comorbid chronic 
diseases, urinary/reproductive diseases and health issues 
suffered by the study participants.

Methods
Study design
This was a cross-sectional study that was conducted 
among normal-weight, overweight, and obese Palestin-
ians using the King Health Questionnaire [29].

Population and sample size
The study population was normal-weight, overweight, 
and obese Palestinians. The sample size was calculated 
using the Raosoft sample size calculator. Setting the 
margin error at 5%, the confidence interval at 95%, and 
response distribution at 50%, the sample size was calcu-
lated at a 95% confidence interval. The final sample size 
needed for this study was 377 non-obese and obese Pal-
estinian patients with LUTS.

Inclusion criteria
The participants were adults with LUTS who could read 
the Arabic language and were visiting the urology clinics 
in the West Bank of Palestine.

Exclusion criteria
Pregnant women, patients with history of prostate or 
bladder cancer, neurologic defects in the spinal cord or in 
the brain, and patients diagnosed with psychiatric illness 
were excluded.

Sampling technique
Visitors of urology clinics in different hospitals and 
health centers meeting the inclusion criteria were asked 
to participate. A convenience sampling technique was 
followed in this study to recruit the study participants. If 
the patient was willing to be included in the research, an 
interviewer-administrated questionnaire was conducted.
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Study tool
Data on the quality of life of patients with LUTS were 
collected from the study population using a question-
naire as the study tool in the hospital settings. The King 
Health Questionnaire is composed of eight sections. 
These sections are: general health perceptions, impact on 
life, role limitations, physical/social limitation, personal 

relationships, emotions, sleep/energy, and incontinence 
severity measures [29]. The study questionnaire is pro-
vided as supplementary material.

Validity and reliability
A pilot study with 30 participants from a urology clinic 
was conducted. The results of the pilot study were used 
to ensure the test-retest reliability of the answers and 
Cronbach’s alpha was used to ensure that the items in the 
tool were internally consistent. The test-retest reliability 
was excellent as indicated by a Pearson’s correlation coef-
ficient of 0.94 and the internal consistency of the tool was 
also excellent as indicated by a Cronbach’s alpha of 0.92.

Data analysis
The data collected from participants were entered and 
analyzed using SPSS (version 22). Continuous data were 
presented as medians with their interquartile range [Q1, 
Q3]. Differences in the responses of the non-obese and 
obese participants were compared using Chi-square/
Fisher’s exact test. Differences in scores were compared 
using Kruskal Wallis test. A p value of < 0.05 indicated 
statistical significance.

Results
Characteristics of the participants
In this study, data was collected from 378 participants. 
The median age of the participants was 42.0 [30.0, 55.0] 
years, the median height was 1.7 [1.6, 1.8] m, and the 
median body mass index was 27.1 [24.0, 30.8] kg/m2. The 
median number of normal deliveries for the female par-
ticipants was 3.0 [1.0, 5.0].

Of the participants, 145 (38.4%) had chronic diseases 
including hypertension and diabetes mellitus. Moreover, 
175 (46.3%) participants reported experiencing urinary/
reproductive diseases/health issues including recurrent 
urinary tract infections and urinary stones. Of the par-
ticipants, 149 (39.4%) were overweight and 112 (29.6%) 
were obese. The detailed demographic variables of the 
participants are shown in Table 1.

Prevalence of the LUTS among the study participants
The prevalence of LUTS among the study participants 
is shown in Table  2. Of the participants, 125 (33.1%) 
had incomplete emptying, 112 (29.6%) had urgency, and 
93 (24.6%) had frequency. The prevalence of the rest of 
LUTS is shown in Table 2.

Association between the body mass index and LUTS
In this study, the prevalence of urinary hesitancy, 
incomplete emptying, urgency, nocturia, urgency, urge 
incontinence, stress incontinence, nocturnal enure-
sis, intercourse incontinence, bladder pain, number of 
urinations/24  h, and number of urinations/night was 

Table 1  Detailed demographic variables of the participants
Variable n %
Residence
Village 226 59.8
City 121 32.0
Camp 31 8.2
Marital status
Single 75 19.8
Married 274 72.5
Widow 20 5.3
Divorced 9 2.4
Having chronic diseases
No 233 61.6
Yes 145 38.4
Chronic diseases*

Hypertension 82 56.6
Diabetes mellitus 76 52.4
Chronic heart/artery disease 27 18.6
Bone disorder/Arthritis 22 15.2
Endocrine disorder 13 9.0
Gastrointestinal disease 8 5.5
Asthma 6 4.1
Malignancy 6 4.1
Blood disorder 2 1.4
Having urinary/reproductive diseases/health issues
No 203 53.7
Yes 175 46.3
Urinary/reproductive diseases/health issues**

Recurrent urinary tract infections 112 64.0
Urinary stones 29 16.6
Benign prostatic hyperplasia 25 14.3
Kidney cancer/prostate cancer 5 2.9
Varicocele 2 1.1
Prostatitis 2 1.1
Sex
Male 150 39.7
Female 228 60.3
Menopause***

No 173 45.8
Yes 55 14.6
Body mass index
Normal-weight 117 31.0
Overweight 149 39.4
Obese 112 29.6
*Calculated based on number of participants who had chronic diseases, 
**Calculated based on number of participants who had urinary/reproductive 
diseases/health issues, ***Calculated based on number of participants who were 
female
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significantly higher among obese participants. The details 
of these associations are shown in Table 3.

Association between the body mass index and impact of 
LUTS on the quality of life of the participants
In this study, role limitations, physical/social limita-
tion, personal relationships, emotions, and sleep/energy 
were affected significantly higher in obese compared to 
nonobese participants. Differences in the distribution 
of answers of the participants on the items in the King 
Health Questionnaire are shown in Table 4.

Table 2  Prevalence of the LUTS among the study participants
Urinary symptoms n %
Urinary hesitancy 78 20.6
Urinary straining 78 20.6
Incomplete emptying 125 33.1
Frequency 93 24.6
Nocturia 81 21.4
Urgency 112 29.6
Urge incontinence 54 14.3
Stress incontinence 50 13.2
Nocturnal enuresis 13 3.4
Intercourse incontinence 16 4.2
Bladder pain 64 16.9

Table 3  Association between the body mass index and LUTS
Variable Body mass index

Normal-weight Overweight Obese
n % n % n % p

Urinary hesitancy No 103 88.0 123 82.6 74 66.1 < 0.001
Yes 14 12.0 26 17.4 38 33.9

Urinary straining No 98 83.8 119 79.9 83 74.1 0.193
Yes 19 16.2 30 20.1 29 25.9

Incomplete emptying No 92 78.6 99 66.4 62 55.4 0.001
Yes 25 21.4 50 33.6 50 44.6

Urgency No 97 82.9 116 77.9 72 64.3 0.003
Yes 20 17.1 33 22.1 40 35.7

Nocturia No 101 86.3 123 82.6 73 65.2 < 0.001
Yes 16 13.7 26 17.4 39 34.8

Urgency No 99 84.6 112 75.2 55 49.1 < 0.001
Yes 18 15.4 37 24.8 57 50.9

Urge incontinence No 112 95.7 124 83.2 88 78.6 0.001
Yes 5 4.3 25 16.8 24 21.4

Stress incontinence No 113 96.6 127 85.2 88 78.6 < 0.001
Yes 4 3.4 22 14.8 24 21.4

Nocturnal enuresis No 115 98.3 143 96.0 107 95.5 0.458
Yes 2 1.7 6 4.0 5 4.5

Intercourse incontinence No 115 98.3 142 95.3 105 93.8 0.219
Yes 2 1.7 7 4.7 7 6.3

Bladder pain No 108 92.3 120 80.5 86 76.8 0.004
Yes 9 7.7 29 19.5 26 23.2

Number of 
urinations/24 h

2 times 9 7.7 13 8.7 9 8.0 0.003
3–7 time 70 59.8 57 38.3 40 35.7
8–9 times 21 17.9 48 32.2 32 28.6
10–14 times 9 7.7 22 14.8 25 22.3
15 time or more 8 6.8 9 6.0 6 5.4

Number of urinations/
night

1 time 77 65.8 73 49.0 38 33.9 < 0.001
2 29 24.8 54 36.2 49 43.8
3 or more 11 9.4 22 14.8 25 22.3

If you were to spend the 
rest of your life with your 
current urinary condi-
tion, how would you feel 
about that?

Horrible 8 6.8 21 14.1 17 15.2 0.002
Not happy all the time 11 9.4 24 16.1 25 22.3
Not happy most of the time 13 11.1 28 18.8 21 18.8
Neutral 16 13.7 20 13.4 13 11.6
Happy most of the time 25 21.4 24 16.1 6 5.4
Happy all the time 12 10.3 9 6.0 5 4.5
Very happy all the time 32 27.4 23 15.4 25 22.3
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Item Body mass index

Normal-weight Overweight Obese
Role limitations n % n % n % p
How would you describe 
your health at the 
present?

Very poor 2 1.7 1 0.7 3 2.7 0.007
Poor 4 3.4 12 8.1 15 13.4
Fair 11 9.4 19 12.8 24 21.4
Good 60 51.3 70 47.0 49 43.8
Very good 40 34.2 47 31.5 21 18.8

How much do you think 
your bladder problem 
affects your life?

Not at all 52 44.4 33 22.1 26 23.2 < 0.001
A little 37 31.6 51 34.2 30 26.8
Moderately 20 17.1 41 27.5 30 26.8
A lot 8 6.8 24 16.1 26 23.2

Physical/social limitation
Does your bladder prob-
lem affect your household 
tasks? (Cleaning, shop-
ping etc.)

Not at all 70 59.8 54 36.2 45 40.2 0.006
Slightly 35 29.9 61 40.9 44 39.3
Moderately 8 6.8 24 16.1 14 12.5
A lot 4 3.4 10 6.7 9 8.0

Does your bladder prob-
lem affect your job, or 
your normal daily activi-
ties outside the home?

Not at all 67 57.3 57 38.3 34 30.4 < 0.001
Slightly 32 27.4 43 28.9 32 28.6
Moderately 11 9.4 26 17.4 28 25.0
A lot 7 6.0 23 15.4 18 16.1

Does your bladder prob-
lem affect your physical 
activities (e.g., going for a 
walk, running, sport, gym 
etc.)?

Not at all 62 53.0 54 36.2 33 29.5 < 0.001
Slightly 38 32.5 49 32.9 30 26.8
Moderately 15 12.8 23 15.4 31 27.7
A lot 2 1.7 23 15.4 18 16.1

Does your bladder prob-
lem affect your ability to 
travel?

Not at all 76 65.0 67 45.0 38 33.9 < 0.001
Slightly 23 19.7 30 20.1 16 14.3
Moderately 9 7.7 28 18.8 26 23.2
A lot 9 7.7 24 16.1 32 28.6

Personal relationships
Does your bladder prob-
lem limit your social life?

Not at all 89 76.1 84 56.4 49 43.8 < 0.001
Slightly 16 13.7 39 26.2 33 29.5
Moderately 8 6.8 17 11.4 20 17.9
A lot 4 3.4 9 6.0 10 8.9

Does your bladder prob-
lem limit your ability to 
see and visit friends?

Not at all 89 76.1 84 56.4 49 43.8 < 0.001
Slightly 16 13.7 39 26.2 33 29.5
Moderately 8 6.8 17 11.4 20 17.9
A lot 4 3.4 9 6.0 10 8.9

Does your bladder prob-
lem affect your relation-
ship with your partner?

Not applicable 41 35.0 23 15.4 11 9.8 < 0.001
Not at all 55 47.0 73 49.0 59 52.7
Slightly 14 12.0 33 22.1 22 19.6
Moderately 6 5.1 12 8.1 12 10.7
A lot 1 0.9 8 5.4 8 7.1

Does your bladder prob-
lem affect your sex life?

Not applicable 41 35.0 23 15.4 11 9.8 < 0.001
Not at all 48 41.0 57 38.3 46 41.1
Slightly 16 13.7 32 21.5 20 17.9
Moderately 9 7.7 15 10.1 16 14.3
A lot 3 2.6 22 14.8 19 17.0

Does your bladder prob-
lem affect your family life?

Not applicable 41 35.0 23 15.4 11 9.8 < 0.001
Not at all 62 53.0 80 53.7 64 57.1
Slightly 9 7.7 32 21.5 20 17.9
Moderately 4 3.4 13 8.7 11 9.8
A lot 1 0.9 1 0.7 6 5.4

Emotions

Table 4  Differences in the distribution of answers of the participants on the items in the King Health Questionnaire
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Differences in quality-of-life scores as affected by the body 
mass index
In this study, Role limitations, Physical/social limitation, 
Personal relationships, Emotions, Sleep/energy, and care 
scores as measured by the King Health Questionnaire for 
obese and nonobese participants are shown in Table 5.

Discussion
LUTS are highly prevalent among the general population 
[27]. In this study, the prevalence of LUTS among obese 
and nonobese Palestinians and the extent to which these 
symptoms affected their quality of life were assessed 
for the first time. The findings of this study showed that 
obese patients were more affected by a higher prevalence 

of LUTS and severe deterioration of the quality of life. 
These findings are significant and informative to those 
planning interventions to improve the quality of life of 
the affected patients and mitigate risk factors that are 
associated with LUTS including urologists, gynecolo-
gists, and other physicians.

Higher prevalence of LUTS was reported among obese 
patients. These findings were consistent with those 
previously reported in several studies elsewhere [3, 7, 
27–29]. Taken together, these findings can be explained 
by the increased abdominal pressure in obese patients 
compared to nonobese patients [30]. Accumulation of 
fats around the abdominal area is known to increase 
the intra-abdominal pressure. This, in turn, is known to 

Item Body mass index

Normal-weight Overweight Obese
Role limitations n % n % n % p
Does your bladder 
problem make you feel 
depressed?

Not at all 77 65.8 71 47.7 44 39.3 < 0.001
Slightly 29 24.8 45 30.2 33 29.5
Moderately 8 6.8 18 12.1 18 16.1
A lot 3 2.6 15 10.1 17 15.2

Does your bladder 
problem make you feel 
anxious or nervous?

Not at all 64 54.7 49 32.9 29 25.9 < 0.001
Slightly 30 25.6 53 35.6 31 27.7
Moderately 14 12.0 22 14.8 28 25.0
A lot 9 7.7 25 16.8 24 21.4

Does your bladder prob-
lem make you feel bad 
about yourself?

Not at all 81 69.2 78 52.3 52 46.4 0.005
Slightly 23 19.7 42 28.2 30 26.8
Moderately 9 7.7 16 10.7 12 10.7
A lot 4 3.4 13 8.7 18 16.1

Sleep/energy
Does your bladder prob-
lem affect your sleep?

Never 68 58.1 59 39.6 39 34.8 < 0.001
Often 43 36.8 86 57.7 58 51.8
All the time 6 5.1 4 2.7 15 13.4

Does your bladder prob-
lem make you feel worn 
out and tired?

Never 65 55.6 51 34.2 32 28.6
Often 49 41.9 85 57.0 66 58.9
All the time 3 2.6 13 8.7 14 12.5

Do you do any of the following?
Do you wear pads to keep 
dry?

Never 53 45.3 76 51.0 74 66.1 0.031
Sometimes 30 25.6 26 17.4 17 15.2
Often 14 12.0 15 10.1 6 5.4
All the time 20 17.1 32 21.5 15 13.4

Be careful how much fluid 
you drink?

Never 52 44.4 57 38.3 54 48.2 0.576
Sometimes 35 29.9 46 30.9 24 21.4
Often 19 16.2 27 18.1 21 18.8
All the time 11 9.4 19 12.8 13 11.6

Change your under-
clothes because they get 
wet?

Never 50 42.7 57 38.3 54 48.2 0.303
Sometimes 38 32.5 46 30.9 24 21.4
Often 22 18.8 28 18.8 21 18.8
All the time 7 6.0 18 12.1 13 11.6

Worry in case you smell? Never 48 41.0 56 37.6 54 48.2 0.345
Sometimes 40 34.2 48 32.2 24 21.4
Often 19 16.2 26 17.4 20 17.9
All the time 10 8.5 19 12.8 14 12.5

Table 4  (continued) 
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increase pressure and exert strain on the bladder and 
other structures in the pelvic area. This can lead to uri-
nary frequency, urgency, and incontinence. Moreover, 
previous research has linked obesity and bladder dys-
functions [31]. These dysfunctions include a decreased 
capacity of the bladder and increased activity of the 
detrusor muscle. Again, these dysfunctions can increase 
frequency, urgency, and incontinence. In addition, obe-
sity was shown to be significantly associated with sys-
temic inflammation, which in turn can aggravate LUTS 
[32]. Visceral fats are known to release pro-inflamma-
tory cytokines including tumor necrosis factor alpha 
and interleukin 6 which contribute to a state of chronic 
low-grade inflammation [33]. This inflammation can be 
associated with changes in bladder functions and higher 
incidence of LUTS. On the other hand, obesity was also 
shown to affect the floor muscles in the pelvis. Weak-
ened muscular tone in the pelvis can be associated with 
incomplete urinary emptying and incontinence. More-
over, a considerable percentage of the patients in this 
study had chronic diseases including hypertension, dia-
betes mellitus, and heart diseases. It is well-established 
that these diseases are risk factors for developing LUTS 
in both male and female patients [34, 35]. Therefore, 
these comorbid conditions also contribute to the sever-
ity of LUTS and deterioration of the quality of life of the 
affected patients. Obesity, hypertension, hyperlipidemia, 
and insulin resistance or type 2 diabetes mellitus are 
components of the metabolic syndrome [36]. Many pre-
vious studies have established strong links between the 
different components of metabolic syndrome, LUTS, and 

deterioration of the quality of life of the affected patients 
[33, 37, 38].

In this study, a considerable percentage of the partici-
pants also had urinary and reproductive health issues that 
can be intricately association with experiencing LUTS 
[39]. These health issues included recurrent urinary tract 
infections, renal stones, and benign prostatic hyperpla-
sia. Urinary tract infections can cause inflammation and 
scarring of the urinary tract. These conditions can cause 
LUTS that can be manifested as urgency, frequency and 
dysuria. On the other hand, urinary stones can block 
urine flow and cause symptoms that can be linked to 
LUTS [40]. Moreover, benign prostatic hyperplasia is 
a common condition in older men where the prostate 
gland enlarges and compress the urethra, hence resulting 
in LUTS that can be manifested as difficulty in initiation 
of urination, weak urine stream, and incomplete bladder 
emptying [41]. Kidney and prostate cancers can obstruct 
the urinary tract thus leading to similar symptoms that 
can be linked to LUTS. Although varicocele is primarily 
linked to male infertility, the enlargement of veins inside 
the scrotum could also affect the surrounding structures 
and contribute to discomforts and LUTS [42]. Prostatitis 
is another type which is a result of prostate gland inflam-
mation. Prostatitis can be associated with painful urina-
tion, pelvic pain, and frequent urination [43]. Together, 
these findings indicate that the interplay between obe-
sity, systemic inflammation, metabolic syndrome, and 
urinary/reproductive health issues can cause physical 
discomfort and deterioration of the quality of life of the 
affected patients. These findings along with those previ-
ously reported could inform urologists, nutritionists, 

Table 5  Differences in quality-of-life scores as affected by the body mass index
Score

Score Body mass index Q1 Median Q3 p
Role limitations Normal-weight 2.0 2.0 4.0 < 0.001

Overweight 2.0 4.0 5.0
Obese 2.0 4.0 5.5

Physical/social limitation Normal-weight 3.0 3.0 4.0 < 0.001
Overweight 3.0 4.0 7.0
Obese 3.0 6.0 9.0

Personal relationships Normal-weight 0.0 3.0 4.0 < 0.001
Overweight 3.0 4.0 6.0
Obese 3.0 5.0 6.0

Emotions Normal-weight 3.0 3.0 6.0 < 0.001
Overweight 3.0 5.0 7.0
Obese 3.5 6.0 9.0

Sleep/energy Normal-weight 2.0 4.0 6.0 < 0.001
Overweight 2.0 6.0 6.0
Obese 4.0 6.0 6.0

Care Normal-weight 5.0 7.0 10.0 0.186
Overweight 5.0 7.0 10.0
Obese 4.0 7.0 10.0
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public health specialists, and other healthcare providers 
to counsel patients on the importance of maintaining a 
healthy weight. Obese and overweight patients might be 
advised on the importance of losing weight.

In this study, obese patients reported higher deteriora-
tion of quality of life because of LUTS compared to non-
obese patients. It is well-established that the intensity of 
LUTS can determine the deterioration in the quality of 
life [29]. As obese patients reported higher LUTS, it was 
not surprising to observe that obese patients reported 
higher deterioration of quality of life because of LUTS 
compared to nonobese patients. These findings indicate 
that urologists and other healthcare providers should 
consider measures to reduce the intensity/severity of 
LUTS among obese patients and seek ways to improve 
their quality of life.

Limitations
In this study a cross-sectional design was used. Cross-
sectional studies can shed light on a snapshot of data at 
a single point in time. Therefore, establishing causality 
between the increased body mass index and LUTS can-
not be established using this study design. In this study, a 
convenience sampling approach was used. This approach 
can increase the likelihood of selection bias. This bias can 
limit the external validity and the ability to generalize the 
results. The study was conducted with the use of King’s 
Health Questionnaire. Therefore, the data collected in 
this study could be limited by recall and desirability bias. 
In this study, the participants were categorized based on 
their body mass index. It could have been more inter-
esting to differentiate the patients based on their cen-
tral obesity. It has been argued that central obesity is a 
stronger indicator of disease risk compared to obesity 
that is based on the body mass index alone. Additionally, 
chronic medications can also cause and/or deteriorate 
LUTS. In this study, we did not assess the impact of the 
chronic medications used by the patients on experienc-
ing LUTS.

Conclusion
Higher prevalence of LUTS among obese patients com-
pared to nonobese patients was observed among the Pal-
estinians. Obese patients reported significantly higher 
deterioration of the quality of life because of LUTS com-
pared to nonobese patients. Urologists, nutritionists, 
public health specialists, and other healthcare providers 
should consider measures to reduce LUTS among obese 
patients and improve their quality of life.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12894-024-01587-5.

Supplementary Material 1

Acknowledgements
The authors would like to thank the study participants. An-Najah National 
University is acknowledged for making this study possible.

Author contributions
Hatim Hijaz, Riad Amer, and Ramzi Shawahna were involved in the conception 
and design of the work, analysis and interpretation of data, and drafting and 
final approval of the manuscript. Yazeed Amous, Sabreen Isefan, and Kholoud 
Hamarsheh were involved in the data acquisition, analysis, drafting of the work 
and final approval of the version to be published. All authors approved the 
final manuscript.

Funding
This study did not receive any specific funding.

Data availability
All data analyzed in this study were included in the manuscript. The datasets 
used in the analysis or entered into statistical software can be obtained from 
the corresponding author upon making a reasonable request.

Declarations

Ethics approval and consent to participate
Approval was taken from the Institutional Review Board (IRB) at An-Najah 
National University (Ref. no. Med.Sept.2023/53). The participants gave written 
informed consent. Participation was voluntary and the participants were told 
that their data would be kept confidential and available for the researchers 
only and the questionnaires would be kept with the researchers in a safe 
place. For data analysis and presentation, coded numbers would be used 
instead of names to keep patient’s information confidential.

Competing interests
The authors declare no competing interests.

Consent to publish
Not applicable.

Received: 17 May 2024 / Accepted: 3 September 2024

References
1.	 Chapple CR, Wein AJ, Abrams P, Dmochowski RR, Giuliano F, Kaplan SA, 

McVary KT, Roehrborn CG. Lower urinary tract symptoms revisited: a broader 
clinical perspective. Eur Urol. 2008;54(3):563–9.

2.	 Serdinšek T, Sobočan M, But Š, Špilak-Gomboc M, But I. Lower urinary tract 
symptoms in adolescent girls: a questionnaire-based study. Eur J Obstet 
Gynecol Reprod Biol. 2021;258:452–6.

3.	 de Oliveira MC, Varella LR, Angelo PH, Micussi MT. The relationship between 
the presence of lower urinary tract symptoms and waist circumference. 
Diabetes Metab Syndr Obes. 2016;9:207–11.

4.	 Yoo TK, Lee KS, Sumarsono B, Kim ST, Kim HJ, Lee HC, Kim SH. The prevalence 
of lower urinary tract symptoms in population aged 40 years or over, in 
South Korea. Investig Clin Urol. 2018;59(3):166–76.

5.	 Wang JY, Liao L, Liu M, Sumarsono B, Cong M. Epidemiology of lower urinary 
tract symptoms in a cross-sectional, population-based study: the status in 
China. Med (Baltim). 2018;97(34):e11554.

6.	 Zhang AY, Xu X. Prevalence, Burden, and treatment of lower urinary tract 
symptoms in men aged 50 and older: a systematic review of the literature. 
SAGE Open Nurs. 2018;4:2377960818811773.

7.	 Penson DF, Munro HM, Signorello LB, Blot WJ, Fowke JH. Obesity, physical 
activity and lower urinary tract symptoms: results from the Southern Com-
munity Cohort Study. J Urol. 2011;186(6):2316–22.

8.	 Haidinger G, Temml C, Schatzl G, Brössner C, Roehlich M, Schmidbauer CP, 
Madersbacher S. Risk factors for lower urinary tract symptoms in elderly men. 

https://doi.org/10.1186/s12894-024-01587-5
https://doi.org/10.1186/s12894-024-01587-5


Page 9 of 9Amous et al. BMC Urology          (2024) 24:199 

For the Prostate Study Group of the Austrian Society of Urology. Eur Urol. 
2000;37(4):413–20.

9.	 Calogero AE, Burgio G, Condorelli RA, Cannarella R, La Vignera S. Epidemi-
ology and risk factors of lower urinary tract symptoms/benign prostatic 
hyperplasia and erectile dysfunction. Aging Male. 2019;22(1):12–9.

10.	 Yoo H, Kim JY, Lee YM, Kang MY. Occupational risk factors associated with 
lower urinary tract symptoms among female workers: a systematic review. 
Occup Environ Med. 2023;80(5):288–96.

11.	 Matovinović M, Tudor KI, Mustač F, Kovačević A, Vuksan-Ćusa Z, Baretić M, 
Bilić E. Lower urinary tract symptoms in Croatian obese patients. Psychiatr 
Danub. 2020;32(Suppl 4):562–7.

12.	 Moul S, McVary KT. Lower urinary tract symptoms, obesity and the metabolic 
syndrome. Curr Opin Urol. 2010;20(1):7–12.

13.	 Keto CJ, Masko EM, Freedland SJ. Physical activity, obesity, and lower urinary 
tract symptoms. Eur Urol. 2011;60(6):1181–3. discussion 1183.

14.	 Mondul AM, Giovannucci E, Platz EA. A prospective study of obesity, and 
the incidence and progression of lower urinary tract symptoms. J Urol. 
2014;191(3):715–21.

15.	 Saffarini JH, Ahmad QT, Samara AM, Jabri DS, Safarini ZH, Banijaber YM, Jara-
dat A, Abushamma F, Zyoud SH. Assessment of lower urinary tract symptoms 
during pregnancy: an observational cross-sectional study from Palestine. 
BMC Pregnancy Childbirth. 2021;21(1):84.

16.	 Ahmad QT, Saffarini JH, Samara AM, Jabri DS, Safarini ZH, Banijaber YM, Jara-
dat A, Abushamma F, Zyoud SH. The impact of lower urinary tract symptoms 
on the quality of life during pregnancy: a cross-sectional study from Palestine. 
BMC Urol. 2020;20(1):191.

17.	 Abushamma F, Nassar N, Najjar SO, Hijaze SM, Koni A, Zyoud SH, Aghbar A, 
Hanbali R, Hashim H. Lower urinary tract symptoms among females with 
rheumatoid arthritis: a prospective cross-sectional study. Int J Gen Med. 
2021;14:8427–35.

18.	 Qasrawi H, Tabouni M, Almansour SW, Ghannam M, Abdalhaq A, Abushamma 
F, Koni AA, Zyoud SH. An evaluation of lower urinary tract symptoms in 
diabetic patients: a cross-sectional study. BMC Urol. 2022;22(1):178.

19.	 Fraga LGA, Sampaio A, Boa-Sorte N, Veiga ML, Nascimento Martinelli Braga 
AA, Barroso U. Obesity and lower urinary tract dysfunction in children and 
adolescents: Further research into new relationships. J Pediatr Urol 2017, 
13(4):387.e381-387.e386.

20.	 Flores-Aguilar A, Olivo-Gárate JA, Montiel-Jarquín Á, Chopin-Gazga MA, 
Serrano-Mendoza M, Pérez-Vázquez AL. Relationship between lower urinary 
tract symptoms and prostatic anatomic characteristics in patients with 
obesity and severe obesity. Cir Cir. 2020;88(6):698–702.

21.	 Nygaard CC, Schreiner L, Morsch TP, Saadi RP, Figueiredo MF, Padoin AV. 
Urinary incontinence and quality of life in female patients with obesity. Rev 
Bras Ginecol Obstet. 2018;40(9):534–9.

22.	 Subak LL, Richter HE, Hunskaar S. Obesity and urinary incontinence: epidemi-
ology and clinical research update. J Urol. 2009;182(6 Suppl):S2–7.

23.	 Chen W, Man S, Wang B, Kadeerhan G, Huang X. Metabolically healthy obesity 
is associated with increased risk of lower urinary tract symptoms secondary 
to benign prostatic hyperplasia: a cohort study of Chinese elderly males. Low 
Urin Tract Symptoms. 2022;14(3):170–7.

24.	 Karaci M. Obesity contributes to lower urinary system voiding dysfunction in 
childhood. Ir J Med Sci. 2021;190(4):1459–63.

25.	 Lin PH, Freedland SJ. Lifestyle and lower urinary tract symptoms: what is the 
correlation in men? Curr Opin Urol. 2015;25(1):1–5.

26.	 Lai HH, Helmuth ME, Smith AR, Wiseman JB, Gillespie BW, Kirkali Z. Relation-
ship between central obesity, General Obesity, overactive bladder syndrome 
and urinary incontinence among male and female patients seeking care for 
their lower urinary tract symptoms. Urology. 2019;123:34–43.

27.	 Elia G, Dye TD, Scariati PD. Body mass index and urinary symptoms in women. 
Int Urogynecol J Pelvic Floor Dysfunct. 2001;12(6):366–9.

28.	 Lamerton TJ, Mielke GI, Brown WJ. Urinary incontinence, body mass 
index, and physical activity in young women. Am J Obstet Gynecol. 
2021;225(2):e164161–164113.

29.	 Kim JH, Choi H, Sun HY, Doo SW, Yoon JH, Yang WJ, Yoo BW, Kim JM, Kwon 
SS, Song ES, et al. Measuring the improvement in health-related quality of 
life using King’s health questionnaire in non-obese and obese patients with 
lower urinary tract symptoms after alpha-adrenergic medication: a prelimi-
nary study. BMC Urol. 2014;14:60.

30.	 Doumouchtsis SK, Loganathan J, Pergialiotis V. The role of obesity on 
urinary incontinence and anal incontinence in women: a review. BJOG. 
2022;129(1):162–70.

31.	 Chilaka C, Toozs-Hobson P, Chilaka V. Pelvic floor dysfunction and obesity. 
Best Pract Res Clin Obstet Gynaecol. 2023;90:102389.

32.	 Noegroho B, Siregar S, Simangunsong AI. Correlation of visceral obesity and 
Interleukin-6 level on LUTS due to Benign Prostatic Enlargement. Res Rep 
Urol. 2021;13:369–73.

33.	 Omran A, Leca BM, Ostarijas E, Graham N, Da Silva AS, Zair ZM, Miras AD, le 
Roux CW, Vincent RP, Cardozo L, et al. Metabolic syndrome is associated with 
prostate enlargement: a systematic review, meta-analysis, and meta-regres-
sion on patients with lower urinary tract symptom factors. Therapeutic Adv 
Endocrinol Metabolism. 2021;12:20420188211066210.

34.	 Papaefstathiou E, Moysidis K, Sarafis P, Ioannidis E, Hatzimouratidis K. The 
impact of diabetes Mellitus on Lower urinary tract symptoms (LUTS) in both 
male and female patients. Diabetes Metabolic Syndrome. 2019;13(1):454–7.

35.	 Coyne KS, Kaplan SA, Chapple CR, Sexton CC, Kopp ZS, Bush EN, Aiyer LP, Epi 
LT. Risk factors and comorbid conditions associated with lower urinary tract 
symptoms: EpiLUTS. BJU Int. 2009;103(Suppl 3):24–32.

36.	 Fahed G, Aoun L, Bou Zerdan M, Allam S, Bou Zerdan M, Bouferraa Y, Assi 
HI. Metabolic syndrome: updates on pathophysiology and management in 
2021. Int J Mol Sci 2022, 23(2).

37.	 Jeong JB, Lee JH, Choo MS, Ahn DW, Kim SH, Lee DS, Cho MC, Son H, Jeong 
H, Yoo S. Association between life-style, metabolic syndrome and lower 
urinary tract symptoms and its impact on quality of life in men >/= 40 years. 
Sci Rep. 2022;12(1):6859.

38.	 Xiong Y, Zhang Y, Tan J, Qin F, Yuan J. The association between metabolic 
syndrome and lower urinary tract symptoms suggestive of benign prostatic 
hyperplasia in aging males: evidence based on propensity score matching. 
Translational Androl Urol. 2021;10(1):384–96.

39.	 Song G, Wang M, Chen B, Long G, Li H, Li R, Liu Z, Wei C, Wang T, Wang S, et al. 
Lower urinary tract symptoms and sexual dysfunction in male: a systematic 
review and Meta-analysis. Front Med. 2021;8:653510.

40.	 Gong ZC, Wu ZL, Wen YA, Zou JP, Wang X, Leng X, Bleyer AJ, Deng C, Feloney 
MP, Zhang Y, et al. Sexual dysfunction in patients with urinary bladder stones 
but no bladder outlet obstruction. Front Med. 2021;8:704360.

41.	 Launer BM, McVary KT, Ricke WA, Lloyd GL. The rising worldwide impact of 
benign prostatic hyperplasia. BJU Int. 2021;127(6):722–8.

42.	 Gaona J, Gonzalez F, Sanchez D, Gonzalez C, Rueda R, Ortiz J, Romero D, 
Robles P, Osma A, Martinez D, et al. Prospective evaluation of the association 
between varicocele and benign prostatic hyperplasia in men over 40 years of 
age. Andrologia. 2021;53(4):e13933.

43.	 Tsunemori H, Sugimoto M. Effects of inflammatory prostatitis on the develop-
ment and progression of benign prostatic hyperplasia: a literature review. Int 
J Urology: Official J Japanese Urol Association. 2021;28(11):1086–92.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Lower urinary tract symptoms among normal-weight, overweight, and obese palestinians: a study of prevalence and impact on the quality of life
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Population and sample size
	﻿Inclusion criteria
	﻿Exclusion criteria


	﻿Sampling technique
	﻿Study tool
	﻿Validity and reliability

	﻿Data analysis
	﻿Results
	﻿Characteristics of the participants
	﻿Prevalence of the LUTS among the study participants
	﻿Association between the body mass index and LUTS
	﻿Association between the body mass index and impact of LUTS on the quality of life of the participants
	﻿Differences in quality-of-life scores as affected by the body mass index

	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


