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Abstract

Background: Overactive bladder (OAB) is a popular distressing health condition that has negative impact on health-
related quality of life (HRQoL) of the inflicted individuals. This multicenter study was conducted to determine the
prevalence of OAB symptoms and their impact on the HRQol of medical and dentistry students.

Methods: This study was conducted in a cross-sectional design in the 3 main universities in Palestine. In addition to
the sociodemographic, health, and academic characteristics of the medical and dentistry students, the questionnaire
also contained the OAB symptom bother (6-items) and HRQoL (13-items) Short-Form (OAB-q SF) scales. Kruskal-Wallis
test, Mann-Whitney U test, Pearson Chi-Square/Fisher’s Exact Test, Spearman’s rank correlations, and a multiple linear
regression model were used to analyze the data.

Results: Responses were collected from medical and dentistry students (n=402). The median OAB symptom bother
score was 54.1 [44.8, 81.9] and the median HRQoL score was 94.4 [88.4, 94.4]. There was a strong negative correlation
between the OAB and HRQoL scores (Spearman’s rho =64.4%, p value <0.001). OAB scores were significantly higher
among dentistry students, females, who had chronic disease, and those who reported stressful life. HRQol scores
were significantly higher among medicine students, those who reported less stressful life, and those who reported
satisfaction with their social life. Dentistry students, female, and those who self-reported high stress were 1.94-fold
(95% Cl 1.05, 3.56), 1.91-fold (95% CI 1.16, 3.14), and 1.88-fold (95% Cl 1.21, 2.91) more likely to report less than optimal
HRQol compared to medicine students, male, and those who self-reported low stress, respectively.

Conclusions: Our findings suggested that OAB symptoms were prevalent among medical and dentistry students
across Palestinian universities. Decision makers in academia, healthcare authorities, and advocacy groups might need
to design appropriate interventions to address health and wellbeing issues of medical and dentistry students. Using
appropriate diagnostic procedures, reducing stress, and improving the social life might help in reducing the burden
on OAB and improve the HRQoL of medical and dentistry students. More investigations should be conducted to
investigate if such interventions are effective in reducing OAB symptoms and improving HRQoL.
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According to the International Continence Society, OAB
is symptomatic health condition characterized by abnor-
mal urinary urgency that is often accompanied by noc-
turia and/or daytime frequency that could be with or
without urgent urinary incontinence in the absence of
any obvious urinary tract infections and/or any other
underlying pathologies [2, 3]. Previous epidemiological
studies have reported variable prevalence rates of OAB
among the general public that ranged from 3 to 43% [4—
7]. Previous studies also reported that OAB was largely
underestimated and undertreated among the general
public [7, 8].

Previous studies have reported negative impact of OAB
on the HRQoL that can be translated as negative effects
on the physical, social, and psychological well-being [9].
OAB can also have negative interference with the daily
activities of the affected individuals [9, 10]. Additionally,
OAB affects the patients’ relationships with spouse/part-
ner, family, and friends. As a result, anxiety, depression,
embarrassment, and difficulties in sleep and sexual rela-
tionships were previously reported as common among
individuals with OAB [11].

Previous studies have identified different factors that
could promote urinary incontinence and OAB like occu-
pational stress, delayed voiding, consumption of tea,
carbonated drinks, and smoking [8, 12-14]. The litera-
ture reported little on the prevalence of OAB symptoms
among young adults and its impact of their HRQoL [8,
13, 14]. Additionally, little was reported on the factors
associated with OAB symptoms among young adults
[13]. Reisch et al. reported that OAB symptoms were
prevalent among 21.7% of female health profession stu-
dents in a university in the Pacific Northwest [13]. OAB
symptoms was more prevalent among participants who
consumed caffeine and carbonated drinks compared
to those who did not consume caffeine and carbonated
drinks. The study also reported lower HRQoL among stu-
dents with OAB symptoms compared to those without
OAB symptoms. Ozgiir Yeniel et al. OAB symptoms were
prevalent among 35.4% of Turkish midwifery students
[8]. Turkish midwifery students with OAB symptoms
also reported lower HRQoL compared to those without
OAB symptoms. Similarly, Hagovska et al. reported lower
HRQoL among overweight female university students
with OAB symptoms compared to students without OAB
symptoms [14].

Studying medicine and dentistry can be highly stress-
ful. Throughout their medical school, medical and den-
tistry students face multiple highly demanding tasks [15].
As a result, medical and dentistry students often reported
lower HRQoL compared to their age-matched peers and
students of other disciplines [16—18]. Additionally, previ-
ous studies have reported higher prevalence of anxiety
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and depression symptoms among medical and dentistry
students when compared to their age-matched groups of
students in other non-medical disciplines [19-21].

Recently, there has been many calls to improve the
HRQoL of medical and dentistry students [18, 22, 23].
As OAB symptoms are common and distressing, they
could also worsen the HRQoL of medical and dentistry
students. Little was reported on the prevalence of OAB
symptoms among medical and dentistry students. Addi-
tionally, little was reported on the factors that could be
associated with prevalence of OAB symptoms and the
HRQoL of medical and dentistry students. Associations
between sociodemographic, health, and academic vari-
ables with OAB symptoms and HRQoL were not investi-
gated. Therefore, this study was conducted to determine
the prevalence of OAB symptoms among the medical
and dentistry students in Palestine. The study also aimed
to investigate the associations between the sociodemo-
graphic, health, and academic characteristics of the med-
ical and dentistry students with the prevalence of OAB
symptoms and their HRQoL.

Methods

Study settings/context

This study was conducted in the 3 major universities
in Palestine. The Doctor of Medicine (MD) program in
Palestinian universities consists of 265 credited hours of
basic and clinical courses/training and the dentistry pro-
gram consists of 210 credited hours. The students often
complete one of the programs in 6 academic years. Grad-
uates are the future physicians and dentists in primary,
secondary, and tertiary healthcare centers in Palestine.
The study was conducted in the context of improv-
ing the HRQoL of the medical and dentistry students in
Palestine.

Study design and the study tool

This study was conducted in a cross-sectional design
among medical and dentistry students in Palestine using a
questionnaire as the study tool. The study was conducted
and reported in compliance with the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) Statement [24]. Compliance with the STROBE
statement is shown in Additional file 1: Table S1. Because
the study was conducted during the ongoing COVID-19
pandemic, an online version was used to collect the data
in this study.

The questionnaire contained two parts. The first part
collected sociodemographic, health, and academic char-
acteristics of the medical and dentistry students like age,
gender, height, body weight, smoking habits, employ-
ment status, presence of chronic disease, history of sur-
gery, history of trauma, the university where the student
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was enrolled, academic discipline, academic year, num-
ber of study hours, self-rated satisfaction with the aca-
demic achievement, self-rated degree of stress, self-rated
satisfaction with the financial status, and self-rated sat-
isfaction with the social life. The second part contained
the Overactive Bladder Symptom and Health-Related
Quality of Life Short-Form (OAB-q SF) [25]. The OAB
symptom bother scale contained 6-items and the HRQoL
Scale contained 13-items. The Scales were abridged from
the 33-items OAB-q Scale [26]. The OAB-q SF measures
three HRQoL domains: coping, sleep, and emotional/
social interactions. Higher OAB symptom bother scores
and lower HRQoL indicate greater effect [25, 26]. The
scales were developed and assessed for subscale struc-
ture and psychometric performance [25]. The scales were
shown to have excellent model fit and internal consist-
ency. The convergent validity, discriminant validity, and
internal reliability of the scales were good. Scores of the
scales were reproducible and responsive to change.

Pilot testing of the questionnaire

The questionnaire was pilot tested among 18 medical
students who did not take part in the larger study. The
students were asked to evaluate the questionnaire for
readability and comprehensibility. Based on the feed-
back of the students in the pilot testing, some items were
revised for clarity. To ensure the stability of scores over
a short period of time, the test-retest method was used.
The students were asked to respond to the questionnaire.
After a short time period (30 min to 2 h), the same stu-
dents who participated in the pilot testing were asked
to respond to the questionnaire once again. The scores
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Study population, sample size, and sampling

The study population in this study was medical and den-
tistry students in Palestine. We used an online sample
size calculator to calculate the sample size needed for
this study. Assuming a population of approximately 9000
medical and dentistry students in the different Palestin-
ian universities, the sample size calculated at a 95% con-
fidence interval (CI) and accepting a 5% margin of error.
The sample size needed for this study was 369 students.
Medical and dentistry students in the 3 major univer-
sities in Palestine were invited to take part in the study
using their formal mailing groups. A convenience sam-
pling technique was used and the data collection was ter-
minated when 402 responses were obtained.

Data analysis
The data collected were entered into SPSS for Windows
v.21.0. Sociodemographic, health, and academic data
were grouped into categories. The OAB-q SF consisted of
2 domains: OAB symptom bother (6-items) and HRQoL
(13-items). The students could rate each of the OAB
symptom bother items on a Likert scale of 1-6 (1=not
at all, 6=a very great deal). The possible raw scores of
the OAB symptom bother items could range from 6 to
36 (possible raw score range = 30). Similarly, the students
could rate each of the HRQoL items on a Likert scale of
1-6 (1=none of the time, 6=all of the time). The low-
est and highest possible raw scores of the HRQoL items
could range from 13 to 78 (possible raw score range = 65)
[25].

Scores of the OAB symptom bother (6-items) were
transformed as in the Eq. (1):

(Actual raw score — lowest possible raw score)

x 100% (1)

Transformed Score =

Possible raw score range

Scores of the QoL scores were transformed as in the
Eq. (2):

Transformed Score =

(Highest possible score — Actual raw score)

x 100% (2)

Possible raw score range

obtained in both rounds were correlated using Pearson’s
correlations. It was decided a priori that a Pearson’s cor-
relation coefficient of > 80% would be considered accept-
able to indicate stability of the scores over a short time
period. The Cronbach’s alpha statistics were used to
assess the relatedness of the items (internal consistency
of the study tool). It was decided a priori that a Cron-
bach’s alpha of >70% would be considered acceptable to
indicate internal consistency of the questionnaire.

The transformed scores of the OAB symptom bother
and HRQoL items were assessed for normal distribution
using Kolmogorov—Smirnov test of normality. As the
distribution of the data was not normal, nonparametric
tests were used. The data are presented as median [lower
quartile (Q1), upper quartile (Q3)]. Categories were com-
pared using Kruskal-Wallis test or Mann—Whitney U
test, as appropriate. Associations between sociodemo-
graphic, health, and academic variables of the medical
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and dentistry students and presence of OAB symptoms
and less than optimal HRQoL were investigated using
Pearson Chi-Square (x?)/Fisher’s Exact Test (FET). Cor-
relations were investigated using Spearman’s rank cor-
relations. To control potential confounding factors, a
multiple linear regression model was used to investigate
predictors of higher scores. Then variables with statisti-
cally significant differences in the Mann—Whitney U
test were retained in the regression model. The good-
ness of fit of the model was indicated by an R* value of
0.30. The variance inflation factor (VIF) and tolerance
were assessed using collinearity statistics. Tolerance val-
ues were>1.02 and the VIF values were less than 1.50
which indicated absence of multicollinearity issues. Pres-
ence of OAB symptom bother was indicated by a sum
transformed score of >35.6 on the 6-item OAB symptom
bother Scale and less than optimal HRQoL was indi-
cated by a sum transformed score of < 94.4 on the 13-item
HRQoL Scale. A multivariate logistic regression model
was used to determine which variables were predictors of
presence of any OAB symptom bother and less than opti-
mal HRQoL. Odds ratios (OR) with their 95% CI were
calculated. Statistical significance was considered when
the p-value was < 0.05.

Ethics approval and consent to participate

The study was conducted in compliance with local and
international ethical guidelines including those followed
at An-Najah National University and Declaration of Hel-
sinki. Because this study was conducted in the context of
improving the HRQoL of the medical and dentistry stu-
dents in Palestine and in view of the no/minimal risk to
the study participants, this study fell within the “Exempt”
review category. The Institutional Review Board (IRB) of
An-Najah National University approved this exemption.
All students provided written informed consent to par-
ticipate in the study.

Results

Reliability of the study tool

When the scores of the students in the pilot testing were
correlated, the Pearson’s correlation coefficient (r) was
93.0%. This indicated an excellent stability of scores
over the short period of time. The Cronbach’s alpha of
all items (6 OAB symptom bother and 13 HRQoL items)
was 93.3% (95% CI of 92.4% to 94.3%). For the 6 OAB
symptom bother items, the Cronbach’s alpha was 81.1%
(95% CI of 78.1% to 83.8%). For the 13 HRQoL items,
the Cronbach’s alpha was 93.3% (95% CI of 92.3% to
94.2%). This indicated that the items in each domain as
well as in the questionnaire as a whole were internally
consistent.
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Sociodemographic, health, and academic characteristics

of the medical and dentistry students

Responses (n=402) were collected from medical and
dentistry students who were enrolled in the 3 major
universities in Palestine. Of the students, 276 (68.7%)
were female, 205 (51.0%) were in their clinical stage (3rd
to 6th year), 228 (56.7%) were 21 years and older, 131
(32.6%) were overweight or obese, 24 (6.0%) had chronic
disease, 78 (19.4%) had a history of surgery, 8 (2.0%) had
a history of trauma, 14 (3.5%) had a side/part-time job,
65 (16.2%) were smokers, 320 (79.6%) were satisfied with
their academic achievement, 147 (36.6%) rated their life
as stressful, 225 (56.0%) studied for 5 or more hours per
day, 253 (62.9%) were satisfied with their financial status
as high, and 277 (68.9%) were satisfied with their social
life. Medical and dentistry students were similar with
regard to their sociodemographic, health, and academic
characteristics except for smoking habits and number of
study hours/day. Dentistry students smoked more than
medical students (Pearson Chi-Square/Fisher’s Exact
Test=5.10, p value =0.028). On the other hand, medical
students studied more than dentistry students (Pearson
Chi-Square/Fisher’s Exact Test=5.59, p value=0.024).
Comparison between the sociodemographic, health, and
academic characteristics of the medical and dentistry
students is shown in Additional file 1: Table S2. Detailed
sociodemographic, health, and academic characteris-
tics of the medical and dentistry students are shown in
Table 1.

Prevalence of OAB symptom bother among medical

and dentistry students

The median transformed OAB symptom bother among
medical and dentistry students was 54.1 [44.8, 81.9].
The students reported some OAB symptom bother rel-
evant to an uncomfortable urge to urinate (60.4%), a
sudden urge to urinate with little or no warning (36.3%),
accidental loss of small amounts of urine (20.1%), night-
time urination (28.1%), waking up at night because you
had to urinate (43.8%), and urine loss associated with
a strong desire to urinate, respectively (16.9%). Distri-
bution of the rating of the medical and dentistry stu-
dents on the 6 OAB symptom bother items is shown in
Table 2.

Health related quality of life scores

The median transformed HRQoL scores was 94.4 [88.4,
94.4]. The students reported less than optimal HRQoL
scores relevant to the domains: coping, sleep, and emo-
tional/social interactions. The detailed responses of the
medical and dentistry students on the 13 HRQoL items
are shown in Table 3.
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Table 1 Sociodemographic, health, and academic
characteristics of the students who participated in the study
(n=402)

Variable n %
University*

University 1 250 62.2
University 2 114 284
University 3 38 95
Discipline

Medicine 350 87.1
Dentistry 52 129
Academic stage

Basic stage (1st-3rd year) 197 49.0
Clinical stage (4th-6th year) 205 51.0
Gender

Male 126 313
Female 276 68.7
Age (years)

<21 174 433
>21 228 56.7
Body mass index

<249 271 674
>249 131 326
Presence of chronic disease

No 378 94.0
Yes 24 6.0
History of surgery

Yes 78 194
No 324 80.6
History of trauma

Yes 8 20
No 394 98.0
Employment

Yes 14 35
No 388 96.5
Smoking

Yes 65 16.2
No 337 83.8
Self-rated satisfaction with academic achievement

Not satisfied 82 204
Satisfied 320 79.6
Self-rated stress

Low stress 255 634
High stress 147 366
Number of study hours/day

<5 177 44.0
>5 225 56.0
Self-rated satisfaction with the financial status

Not satisfied 149 371
Satisfied 253 629
Self-rated satisfaction with the social life

Not satisfied 125 311
Satisfied 277 68.9

*1, 2, and 3 denotes the largest universities in Palestine in terms of number of
students
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Association of the sociodemographic, health,

and academic characteristics with the OAB Bother
Symptom and health related quality of life scores

There was a strong negative correlation between the
transformed OAB symptom bother and HRQoL scores
obtained in this study (Spearman’s rho=64.4%, p
value <0.001).

The OAB symptom bother scores were significantly
higher for students who studied dentistry, were of female
gender, had chronic diseases, reported high stressful life,
and were not satisfied with their social life compared to
students who studied medicine, were male in gender, did
not have chronic disease, reported less stressful life, and
were satisfied with their social life. Comparison of the
median and interquartile range of the OAB symptom
bother scores is shown in Table 4. On the other hand,
the HRQoL scores were significantly higher for students
who studied medicine, were male in gender, reported low
stressful life, studies less than 5 h, and were satisfied with
their social life. Comparison of the median and inter-
quartile range of the HRQoL scores is shown in Table 4.

The multiple linear regression model showed that OAB
symptom bother scores were significantly higher for
dentistry students, those of female gender, had chronic
disease, and those reported stressful life. On the other
hand, the model showed that HRQoL scores were signifi-
cantly higher for medicine students, those who reported
less stressful life, and those reported satisfaction with
their social life. Details of the multiple linear analysis are
shown in Table 5.

Presence of any OAB symptom bother were associ-
ated with female gender (Pearson Chi-Square/Fisher’s
Exact Test=15.20, p value =0.027) and high self-reported
stress (Pearson Chi-Square/Fisher’s Exact Test=4.91,
p value=0.032). Less than optimal HRQoL was asso-
ciated with studying dentistry (Pearson Chi-Square/
Fisher’s Exact Test=5.63, p value=0.020), female gen-
der (Pearson Chi-Square/Fisher’s Exact Test=12.17, p
value<0.001), high self-reported stress (Pearson Chi-
Square/Fisher’s Exact Test=10.67, p value=0.001), and
studying>5 h/day (Pearson Chi-Square/Fisher’s Exact
Test=4.89, p value=0.028). Details of associations
between presence of any OAB symptom bother and less
than optimal HRQoL with sociodemographic, health, and
academic variables of the students are shown in Table 6.

Multivariate logistic regression showed that dentistry
students were 1.94-fold (95% CI 1.05, 3.56) more likely
to report less than optimal HRQoL compared to medi-
cine students, female students were 1.91-fold (95% CI
1.16, 3.14) more likely to report less than optimal HRQoL
compared to male students, and students who self-
reported high stress were 1.88-fold (95% CI 1.21, 2.91)
more likely to report less than optimal HRQoL compared
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Table 2 Distribution of the responses of the medical and dentistry students on the 6 overactive bladder symptom bother items

(n=402)
# Item Not at all A little bit Some-what Quiteabit A great A very
deal great
deal

n % n % n % n % n % n %
1 An uncomfortable urge to urinate 159 396 118 294 46 114 48 1.9 23 5.7 8 20
2 A sudden urge to urinate with little or no warning 256 63.7 75 18.7 29 7.2 31 7.7 8 20 3 0.7
3 Accidental loss of small amounts of urine 321 799 48 11.9 12 30 15 37 5 1.2 1 0.2
4 Nighttime urination 289 719 71 17.7 14 35 16 4.0 8 20 4 1.0
5 Waking up at night because you had to urinate 226 562 120 299 20 50 19 4.7 14 35 3 0.7
6 Urine loss associated with a strong desire to urinate 334 831 37 9.2 16 4.0 7 1.7 8 20 0 0.0

to the students who self-reported low stress. Details of
the multivariate logistic regression model are shown in
Table 7.

Discussion

During their training, medical and dentistry students
could be exposed to a huge amount of stress that dete-
riorates their HRQoL [15]. Identifying and addressing
stressors are prerequisite steps in improving the HRQoL
of medical and dentistry students. In this multicenter
study, prevalence of OAB symptom bother among medi-
cal and dentistry students, the associated sociodemo-
graphic, health, and academic factors, and their impact
on the HRQoL were identified. To the best of our knowl-
edge, this is the first study to investigate prevalence of
OAB symptom bother and HRQoL among medical and
dentistry students. A considerable percentage of the stu-
dents were bothered with OAB symptom bother which
affected their HRQoL. The study showed strong negative
association between OAB symptom bother and HRQoL
scores. OAB symptom bother and HRQoL scores were
associated with discipline and stressful life. Findings of
this study could be informative to decision makers in
academia, health regulatory authorities, and advocacy
groups who could be interested in improving the HRQoL
of medical and dentistry students.

Findings of this study showed considerable percent-
age of medical and dentistry students reporting some
degree of OAB symptom bother which affected their
HRQoL. Findings of this study were consistent with
those reported among university students including
those in healthcare disciplines like midwifery in the US,
Turkey, and Slovak Republic [8, 13, 14]. Together, these
findings might indicate higher prevalence of OAB symp-
tom bother among students of stressful disciplines like
dentistry and medicine and lower HRQoL compared to
their age-matched peers in other disciplines. Several pre-
vious studies have reported high prevalence of anxiety

and depressive symptoms among students in healthcare
disciplines including medical students in Palestine [15,
18, 19, 22, 23]. Findings of this study showed that OAB
symptom bother scores were higher among female stu-
dents compared to male students. Although some studies
reported that prevalence of OAB symptom bother among
male and female patients was similar, the majority of the
studies have reported higher prevalence of OAB symp-
tom bother among females compared to males [7, 27].
Results of this study were consistent with those reported
in the previous studies on the higher prevalence of OAB
symptoms among female students compared to male stu-
dents in Korea, Turkey, Slovak Republic, and Japan [7, 8,
14, 27-30]. Presence of chronic diseases was also associ-
ated with higher OAB symptom bother. Previous studies
have shown that chronic diseases like diabetes, irrita-
ble bowel syndrome, asthma, heart disease, depression,
arthritis, and neurological conditions like multiple scle-
rosis and cerebral palsy [31-34]. In a study among 1025
patients with type 2 diabetes, 14% reported OAB symp-
toms [35]. Matsumoto et al. reported that among patients
with irritable bowel syndrome, about 33% reported con-
current OAB symptoms [36]. The study population in
this study were young medical students in their twenties.
However, chronic diseases were prevalent in a small per-
centage (6%) of them. Findings of this study might add
to the ability of the OAB symptom bother scale used in
this study to differentiate between patient populations
[25]. Students who rated their life as stressful reported
higher OAB symptoms and lower HRQoL scores com-
pared to others who reported less stressful life. Findings
of this study were consistent with those reported in pre-
vious studies in which perceive stress was significantly
correlated with OAB symptoms and HRQoL [37-40]. Lai
et al. showed that severity of OAB symptoms were asso-
ciated with higher perceived psychological stress [38]. In
another study among nurses, Zhang et al. showed that
OAB symptoms were associated with occupational stress
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Table 4 Comparison of the median and interquartile range of the overactive bladder symptom bother and health-related quality of

life scores
Variable n % OAB scores HRQoL scores

Median [Q1, Q3] p value Median [Q1, Q3] p value
University*
University 1 250 62.2 54.1[44.8,81.9] 0.181 9441904, 94.4] 0.362
University 2 114 284 54.1[44.8,91.1] 94.4[86.5,94.4]
University 3 38 9.5 63.3[44.8,91.1] 94.4[80.6, 94.4]
Discipline
Medicine 350 87.1 54.1[44.8,81.9] 0.003 94.4[904, 944 0.003
Dentistry 52 129 72.6[44.8,116.6] 934 [73.6,944]
Academic stage
Basic stage (1st-3rd year) 197 49.0 54.1[44.8,81.9] 0.195 944 [88.4,94.4] 0.329
Clinical stage (4th-6th year) 205 510 54.1[35.6,81.9] 94.4[904, 944
Gender
Male 126 313 54.1[35.6,72.6] 0.009 944 [94.4,94.4] 0.001
Female 276 68.7 54.1[44.8,91.1] 94.4[88.4,94.4]
Age (years)
<21 174 433 54.1[44.8,84.2] 0213 94.4 (884, 94.4] 0494
>21 228 56.7 54.1[44.8,81.9] 9441904, 94.4]
Body mass index
<249 271 674 54.1[44.8,81.9] 0.994 94.4[904, 94.4] 0.995
>249 131 326 54.1[44.8,81.9] 944 [884,94.4]
Presence of chronic disease
No 378 94.0 54.1[44.8,81.9] 0018 94.4 (904, 94.4] 0.067
Yes 24 6.0 81.9[44.8,135.1] 944 [66.3,94.4]
History of surgery
Yes 78 194 54.1[44.8,91.1] 0.531 944 (884, 94.4] 0.832
No 324 80.6 54.1[44.8,81.9] 944904, 94.4]
History of trauma
Yes 8 2.0 63.3[44.8,93.4] 0.666 924 1[71.7,94.4] 0.328
No 394 98.0 54.1[44.8,81.9] 94.4[89.9, 94.4]
Employment
Yes 14 35 448 [35.6,56.4] 0.092 94.4[93.4,94.4] 0.291
No 388 96.5 54.1[44.8,81.9] 94.4 (884, 94.4]
Smoking
Yes 65 16.2 63.3[44.8,91.1] 0494 94.4 (884, 94.4] 0.758
No 337 838 54.1[44.8,81.9] 94.4 [89.4,94.4]
Self-rated satisfaction with academic achievement
Not satisfied 82 204 54.1[44.8,81.9] 0.704 94.4[89.9, 944] 0.866
Satisfied 320 79.6 54.1[44.8,81.9] 94.4 [88.4,94.4]
Self-rated stress
Low stress 255 634 54.1[35.6,72.6] 0.003 94.4[92.4,944] 0.001
High stress 147 36.6 63.3 [44.8,100.4] 94.4[84.5,94.4]
Number of study hours/day
<5 177 44.0 54.1[40.2,81.9] 0.056 94.4[92.4,944] 0.028
>5 225 56.0 54.1[44.8,91.1] 94.4 (884, 94.4]
Self-rated satisfaction with the financial status
Not satisfied 149 37.1 54.1[44.8,86.5] 0.259 94.4 [86.5,94.4] 0.099
Satisfied 253 62.9 54.1[44.8,81.9] 94.4[90.4, 94.4]
Self-rated satisfaction with the social life
Not satisfied 125 311 63.3[44.8,91.1] 0.009 944 [86.5,94.4] 0.038
Satisfied 277 68.9 54.1[44.8,81.9] 94.4[90.4, 94.4]

*1,2,and 3 denotes the largest universities in Palestine in terms of number of students, HRQoL: Health-related quality of life, Q1: Lower quartile, Q3: Upper quartile,
OAB: Overactive bladder
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Table 5 Multiple linear regression between sociodemographic, health, and academic variables of the students with overactive

bladder Symptom Bother health related quality of life scores

Variable Unstandardized SE Standardized t p value
coefficients coefficients
OAB symptom bother scores
Discipline 16.35 6.05 0.13 2.70 0.007
Gender 8.88 441 0.10 2.01 0.045
Presence of chronic disease 18.92 8.55 0.11 2.21 0.028
Self-rated stress 11.50 4.26 0.13 2.70 0.007
Self-rated satisfaction with the social life —8.18 4.35 —0.09 —1.88 0.061
HRQoL scores
Discipline 17.39 6.06 0.14 2.87 0.004
Gender 7.16 448 0.08 1.60 0111
Self-rated stress 11.95 427 0.14 2.80 0.005
Number of study hours 488 4.14 0.06 1.18 0.240
Self-rated satisfaction with the social life —877 4.36 —0.10 —2.01 0.045

HRQoL: Health-related quality of life, OAB: Overactive bladder, SE: Standard error, t: t-statistics

[39]. Findings of this study were not surprising as in our
previous study, depressive and anxiety symptoms were
highly prevalent among medical students in Palestine
[19].

In all healthcare systems, medical and dentistry stu-
dents are the future workforce of physicians and dentists
in primary, secondary, and tertiary healthcare centers.
Therefore, addressing their health issues and improving
their well-being and HRQoL could be crucial for optimal
delivery of healthcare services and sustainability of the
healthcare system [41, 42]. Decision makers in academia,
health regulatory authorities, and advocacy groups might
need to address health issues among medical and den-
tistry students. Improving care of chronic diseases that
might comorbid with OAB symptoms, reducing stress
through implementation of mindfulness and/or lifestyle
programs, and providing support to female students
might reduce OAB symptoms and improve HRQoL
among medical and dentistry students [41, 43, 44].

Strengths and limitations

Findings of this study should be interpreted after consid-
ering a number of strengths and limitations. First, in this
multicenter study, data were collected from the major
universities in Palestine. This should have improved the
external validity of the study. Second, although the scales
used were previously validated, appropriate diagnostic
tests were also used in this study to ensure test-retest
reliability and internal consistency of the study tool.
Third, the number of students included in this study was
larger than the sample size needed. Additionally, the par-
ticipants were diversified in terms of sociodemographic,
health, and academic variables. The sample included

participants from both genders, who rated their social
and financial status differently. This should have added
depth and width to the results obtained in this study.
Fourth, associations between the OAB symptom bother
and HRQoL scores with the sociodemographic, health,
and academic variables of the students were investigated
using powerful statistical tests.

This study had a number of limitations. First, the
study was conducted among medical and dentistry stu-
dents only. We did not compare the prevalence of OAB
symptom bother among university students in nonmedi-
cal disciplines. It could have been interesting to com-
pare findings of the medical and dentistry students with
those in nonmedical disciplines. Future studies would
be conducted to compare prevalence of OAB symptom
bother and HRQoL among university students in differ-
ent health and non-health related disciplines. Second, the
study was conducted in a cross-sectional design. Findings
of cross-sectional studies are limited to the time period
in which the study was conducted. A longitudinal study
could have shown more interesting results and might
have allowed detecting and investigating changes in OAB
and/or HRQoL scores. Third, the items in the study tool
were in both English and Arabic. Forward and backward
translations were used to ensure accuracy [45, 46]. The
items originally in English were translated into Arabic
which were then translated back into English. Previous
Arabic tools used to measure OAB symptoms were also
reviewed [47, 48]. It is noteworthy mentioning that Eng-
lish is the language of instructions and teaching in Pales-
tinian medical and dentistry schools. Additionally, Test of
English as a Foreign Language (TOEFL) is a prerequisite
for medical education in Palestinian universities. Fourth,
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Table 6 Associations between presence of any overactive bladder symptom bother and less than optimal health-related quality of life
with sociodemographic, health, and academic variables of the students

Variable OAB symptoms HRQoL

Absent Present X*/FET p value Less than Optimal X*/FET p value

optimal

n % n % n % n %
University”
University 1 58 144 192 47.8 1.27 0.553 88 219 162 40.3 1.89 0.388
University 2 23 5.7 91 226 37 92 77 19.2
University 3 6 1.5 32 8.0 17 42 21 52
Discipline
Medicine 80 19.9 270 67.2 2.36 0.150 116 289 234 582 563 0.020
Dentistry 7 1.7 45 1.2 26 6.5 26 6.5
Academic stage
Basic stage (1st-3rd year) 35 8.7 162 40.3 342 0.070 76 189 121 30.1 1.79 0.210
Clinical stage (4th—6th year) 52 129 153 38.1 66 164 139 34.6
Gender
Male 36 9.0 90 224 520 0.027 29 7.2 97 24.1 12.17 <0.001
Female 51 12.7 225 56.0 13 28.1 163 40.5
Age (years)
<21 31 7.7 143 356 265 0.113 67 16.7 107 266 136 0.249
>21 56 139 172 428 75 18.7 153 38.1
Body mass index
<249 56 139 215 535 047 0519 96 239 175 435 0.00 1.000
>249 31 7.7 100 24.9 46 114 85 211
Presence of chronic disease
No 84 209 294 73.1 1.26 0318 131 326 247 614 1.23 0.277
Yes 3 0.7 21 52 11 2.7 13 32
History of surgery
Yes 14 35 64 159 0.78 0.445 28 7.0 50 124 0.01 1.000
No 73 18.2 251 624 114 284 210 522
History of trauma
Yes 1 0.2 7 1.7 0.40 0.693 4 1.0 4 1.0 0.77 0.461
No 86 214 308 76.6 138 343 256 63.7
Employment
Yes 4 1.0 10 25 041 0.743 3 0.7 n 2.7 122 0.395
No 83 206 305 759 139 34.6 249 619
Smoking
Yes 15 3.7 50 124 0.09 0.869 21 52 44 109 0.31 0.671
No 72 179 265 659 121 30.1 216 537
Self-rated satisfaction with academic achievement
Not satisfied 19 47 63 15.7 0.14 0.764 29 72 53 132 0.00 1.000
Satisfied 68 169 252 62.7 13 28.1 207 515
Self-rated stress
Low stress 64 159 191 47.5 491 0.032 75 18.7 180 44.8 10.67 0.001
High stress 23 57 124 308 67 16.7 80 199
Number of study hours/day
<5 44 109 133 33.1 1.93 0.181 52 129 125 311 4.89 0.028
>5 43 10.7 182 453 90 224 135 336
Self-rated satisfaction with the financial status
Not satisfied 27 6.7 122 303 1.73 0211 59 14.7 90 224 1.89 0.195

Satisfied 60 14.9 193 48.0 83 206 170 423




Shawahna et al. BMC Urol (2021) 21:142

Table 6 (continued)

Page 11 of 13

Variable OAB symptoms HRQoL
Absent Present X*/FET p value Less than Optimal X*/FET p value
optimal
n % n % n % n %
Self-rated satisfaction with the social life
Not satisfied 21 5.2 104 259 2.51 0.119 52 129 73 18.2 313 0.091
Satisfied 66 164 211 525 90 224 187 46.5

HRQoL: Health-related quality of life, OAB: Overactive bladder, x*/FET: Pearson Chi-Square/Fisher’s Exact Test

Table 7 Multivariate regression analysis of association between overactive bladder symptom bother and health-related quality of life
with sociodemographic, health, and academic variables of the students

Domain Variable B SE Wald p value OR 95% Cl for OR
Lower Upper
OAB symptom Gender
bother Male Reference
Female —049 0.25 3.66 0.056 0.61 037 1.01
Self-rated stress
Low stress Reference
High stress —0.51 027 352 0.061 0.60 035 1.02
Constant 1.80 0.24 5740 0.000 6.06
HRQoL Discipline
Medicine Reference
Dentistry 0.66 0.31 4.50 0.034 1.94 1.05 3.56
Gender
Male Reference
Female 0.65 0.25 6.49 0.011 191 1.16 3.14
Self-rated stress
Low stress Reference
High stress 0.63 0.22 8.02 0.005 1.88 1.21 291
Number of study hours/day
<5 Reference
>5 0.28 022 152 0.218 1.32 0.85 2.04
Constant —065 033 3.89 0.048 0.52

Cl: Confidence interval, OR: Odds ratio, SE: Standard error

this study was an observational study using a question-
naire and the results obtained were self-reported. A clini-
cal assessment supported by laboratory findings of the
students who participated in the study should have per-
mitted collecting more meaningful data. Comparing the
scores obtained in this study with more objective data
such as bladder diary should have allowed better inter-
pretation of the findings. Fifth, we did not correlate OAB
symptom bother and HRQoL scores with anxiety/stress
scores that could have been measured using a validated
tool. Investigating correlations between OAB symp-
tom bother, HRQoL scores, and anxiety/stress scores
could have provided more meaningful data. Finally, a

convenience sampling technique was followed in this
study to recruit the study participants. As the study was
conducted during the ongoing COVID-19 pandemic, this
sampling technique allowed collecting the number of
participants needed for this study respecting the stay-at-
home orders and keeping social distancing.

Conclusions

Our findings suggest that OAB symptom bother were
prevalent among medical and dentistry students across
Palestinian universities. There was a strong nega-
tive association between OAB symptom bother and
HRQoL scores. Decision makers in academia, healthcare
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authorities, and advocacy groups might need to design
appropriate interventions to address health and wellbeing
issues of medical and dentistry students. Using appropri-
ate diagnostic procedures, reducing stress, and improv-
ing the social life might help in reducing the burden on
OAB and improve the HRQoL of medical and dentistry
students. More investigations should be conducted to
investigate if such interventions are effective in reducing
OAB symptoms and improving HRQoL of medical and
dentistry students.
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