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ABSTRACT

Background: Hypertension (HTN) is a prevalent and impactful health concern associated with cardiovascular morbidity and mortality.
This research delves into the intricate relationship between HTN and lower urinary tract symptoms (LUTS), acknowledging the
multifaceted nature of these conditions and their potential impact on individuals’ quality of life. Materials and Methods: This
cross-sectional study, conducted in Nablus, Palestine, employed convenient sampling to recruit hypertensive patients from the Ministry
of Health clinics between September and December 2023. The inclusion criterion involved confirmed hypertensive patients, while
the exclusion criterion included individuals with specific health conditions. The collected data included demographic, comorbidity,
and lifestyle factor data. The study utilized the urogenital distress inventory 6 (UDI-6) and Incontinence Impact Questionnaire (I1Q)-7
short forms to assess urinary distress symptoms and the impact of urinary incontinence on quality of life. All the statistical
analyses, including Pearson, Chi-square, Fisher’s exact, Kruskal-Wallis, and Mann-Whitney tests, were performed with various tests
for significance, and the significance level was set at P < 0.05. Results: Among the 351 participants meeting the inclusion criteria,
females (62.1%) and married individuals (83.5%) were the predominant participants. The majority were aged 58-67 (42.5%), had a
high school education (39.0%), and had a body mass index (BMI) of 30-34.9 (30.2%). Significant correlations were found between
UDI-6 scores and sex, age, marital status, education level, employment status, and comorbidities. The IIQ-7 score was significantly
correlated with female sex, marital status, age, comorbidities, duration of HTN, employment status, and education level. Both the
UDI-6 and IIQ-7 scores revealed considerable impacts on urinary symptoms and quality of life. A significant negative correlation
(r = -0.579) between the IIQ-7 score and UDI-6 score emphasized the interconnectedness of urinary distress symptoms and their
impact on quality of life (P < 0.001). These findings underscore the multifaceted nature of LUTS and their profound effects on
hypertensive patients' well-being. Conclusion: Our study revealed a significant association between HTN and LUTS, especially among
females and specific demographic groups. This emphasizes the need for comprehensive management. The observed negative impact
on quality of life emphasizes the significance of adopting holistic approaches to address both conditions.
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Introduction

Hypertension (HTN) a persistent elevation in blood pressure,
remains a major public health concern with profound implications
for cardiovascular morbidity and mortality."! Adverse outcomes
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effects, have been reported.["? Millions of people are affected by
HTN, and as a disease entity, it not only confirms health-related
concerns but also results in a significant socioeconomic burden.”

The lower urinary tract symptom (LUTS) has been invariably
studied and described in the literature. LUTSs were defined by
the International Continence Society (ICS) and were categorized
into storage symptoms, voiding symptoms, postmicturition
symptoms, and others.l! These symptoms ate petvasive among
both males and females, especially in the eldetly population,
and they notably diminish the quality of life (QoL) for affected
individuals.”!

Several factors, such as aging!®” and the presence of the metabolic
syndrome (MetS),**'"T have been implicated in affecting LUTS.
MetS is considered a collection of several factors, including
obesity, insulin resistance, dyslipidemia, and HTN, and several
clinical and laboratory parameters are considered for its
diagnosis."? Atherosclerosis and endothelial dysfunction have
been hypothesized to contribute to both MetS and LUT.I"

Studies have also explored the association between LUT and
HTN,“" with variable results, as one study showed no effect
of HIN on the sevetity of LUTS while others showed an
increase in LUTS either due to HTN itself or the medications

used in its management.['*"]

Various measurement tools, such as the International Prostate
Symptoms Scale (IPSS), the International Consultation on
Inconsistency Questionnaire,” the Urogenital Distress Scale,
and the American Urological Association Symptoms Index,™
have been used to assess the impact of different comorbidities
on LUTS incidence.

In this study, we aimed to investigate the correlation between
the severity of LUTS and the impact of LUTS on QoL among
HTN patients.

Methods

Study design and setting

This cross-sectional study recruited HTN patients from the
Ministry of Health clinics in Nablus, Palestine. This research
utilized convenience sampling, From September to December
2023, data were collected.

Study population, sampling procedure, and sample
size calculation

The study population included patients with HTN who visited
the ministry of health clinics. The sample size was calculated
using an online Raosoft sample size calculator,! which yielded
a convenient sample size of 323. A confidence level of 95%
error and a 5% margin were used according to the approximate
number of HTN patients who visited the ministry of health
clinics, which was approximately 2000.
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Inclusion and exclusion criteria

Inclusion criteria

All patients were confirmed to have HTN, and patients who
were also required to visit the ministry of health clinics due to
HTN or its complications.

Exclusion criteria

Participants were excluded from the study if they had a history
of previous urological disease, recent documented urinary tract
infections (UTIs), or a psychiatric disease.

Data collection instruments

Participant demographics and characteristics

Age, sex, body mass index (BMI), smoking status, employment
status, and marital status were included. Educational level, income
level, duration of HTN, type of treatment, presence of other
comorbidities, history of previous surgeries, and regular exercise
were also collected.

The urogenital distress inventory 6 (UDI-6) short form
Like in the full version of the UDI-0, the intensity of utinary
distress symptoms was based on the level of discomfort during
the past month. It contains six multiple-choice questions
organized into three categories: irritative symptoms (questions
1-2), stress symptoms (questions 3—4), and obstructive symptoms
(questions 5-6). The participants rate each question on a scale
ranging from zero to three. Therefore, the highest possible score
is 18. The internal consistency of the short form of the UDI-6
was 0.71, as determined by the Cronbach’s alpha coefficient.!'"
The UDI-6 scores were converted to a scale ranging from 0 to
100 to compate the measures with each other.['¥

Incontinence Impact Questionnaire-7 (IIQ-7) short form
A tool designed to assess the impact of urinary incontinence
on QoL. The tool consists of seven items: household chores,
physical recreation, entertainment activities, travel >30 min away
from home, social activities, emotional health (nervousness,
depression, etc.), and feeling frustrated. The severity of
symptoms is rated on a scale from zero to three, where zero is
the least severe and three is the most severe. The highest possible
I1Q-7 scote was 21. Scores for the IIQ-7 were converted to a

scale of 0 to 100 to compare measutes with each other.!"”

Statistical analysis

The data were entered and analyzed using the Social Sciences
Statistical Package (SPSS) version 21. The data are expressed as
the means and standard deviations for continuous variables and as
frequencies and percentages for categorical variables. The Pearson
test was used to assess the correlations and associations between
I1Q-7 and UDI-6. Either the Chi-square test or Fisher’s exact test,
as appropriate, was used to test the significance of differences
between categorical variables. The Kruskal-Wallis test followed
by Bonferroni-Dunn post hoc analysis or the Mann-Whitney test
was used to test for differences in the means between categories.
A P-value <0.05 indicated statistical significance.
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Ethical considerations

All aspects of the study protocol, including access to and use of
patient clinical information, were authorized by the Institutional
Review Boards (IRBs) of An-Najah National University. The
study was conducted according to the ethical standards of the
Human Experimentation Responsible Committee (institutional
and national) and the Helsinki Declaration. Informed consent
was obtained from all patients.

Results

Participant demographics and characteristics

Three hundred and fifty-one participants met our inclusion
criteria. There were 218 females (62.1%), and most of the
participants were married (293; 83.5%), followed by 33
widows (9.4%). A total of 149 (42.5%) of the participants were
between 58 and 67 years old, and 110 (31.3%) were between 48
and 57 years old. Most of the participants had a high school
education level of 137 (39.0). Most of the sample had a BMI
of 30-34.9 kg/m? with 106 (30.2%) participants. Two hundred
and forty three (69.2%) were not employed, 100 (28.5%)
were smokers, and only two (0.6%) had a history of alcohol
consumption. Sixty-eight (19.4%) of the participants exercised
regularly. Regarding level of income, the majority of participants
had a moderate income (n = 205; 58.4%). A total of 228 (65%)
patients had more than five years of HTN, with 232 (66.1%)
having other comorbidities. A total of 113 (32.2%) patients were
receiving a combined treatment regimen, whereas 238 (67.8%)
were receiving monotherapy for HTN [Tables 1 and 2].

Relationships between participant characteristics
and UDI-6 scores

Gender was significantly correlated with the UDI-6 score, with a
higher mean rank for females (190.79; P < 0.001). A significant
correlation was found between age and the UDI-6 score, with
a median of 16.6 (4.1-25.0) for patients aged 38—47 years
and a median of 18.7 (0.00-37.5) for patients aged less than
38 years (P = 0.024). A history of previous surgeries, the
presence of other comorbidities, and unemployment were
significantly correlated with medians of 16.6 (8.3-29.1),
16.6 (8.3-25.0), and 16.6 (8.3-25.0), respectively (P < 0.001).
A mean rank of 233.67 was associated with widow participants,
and a mean rank of 172.69 was significantly correlated with
the UDI-6 score (P = 0.002). Participants with a mean rank of
227.18 were illiterate, and a mean rank of 196.72 was secondary
school, which was correlated with the score (P = 0.003). The
duration of HTN, smoking status, regular exercise status, and
BMI were not significantly different among the groups. [Table 1]

Relationship between the participants’ characteristics
and their I1Q-7 score

Female sex, with a mean rank of 191.36, was significantly
correlated with the 11Q-7 score (P < 0.001). A median age
of 22.9 years (5.2-28.1) was divided into 2 groups, and a
median age of 16.6 years (4.1-50.0) was associated with the
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I1Q-7 score (P < 0.001). Age was significantly correlated with
the IIQ-7 score; patients older than 68 years had a median
age of 106.6 years (0.0-33.3), while patients aged between 48
and 57 years and between 58 and 67 years had a median age
of 4.1 years (0.0-20.8) (P = 0.004). The presence of other
comorbidities, with a median of 6.2 (0.0-20.8) and a history
of previous surgeries of 8.3 (0.0-25.0), was significantly
correlated with the I1Q-7 score (P = 0.004). Patients with
more than five years of HTN had a higher I1Q-7 score, with a
mean rank of 184.42. Unemployed status and education level
were significantly correlated with the I1Q-7 score (P < 0.05).
Treatment type, BMI, exercise, and income level were not
significantly correlated [Table 2].

Distribution of responses to each question on the
short UDI-6 and the short IIQ-7 [Graph 1 and
Garph 2]

Graph 1 shows the median UDI-6 score was 4.0-25.0. A total
of 148 (42.2%) participants had a little bit of frequent urination,
133 (37.9%) complained of urgency urinary incontinence just
a little bit, and 31 (8.8%) had a great response to urgency
incontinence. Most of the sample of 198 (56.4%) had never
experienced an episode of incontinence with physical activity.
Regarding difficulty emptying the bladder, the response options
were as follows: 252 (71.8%), not at all; 78 (22.2%)), a little bit;
20 (5.7%), moderately; and one (0.3%), greatly. Only six (1.7%)
patients had pain in the lower abdomen or pelvis, while the
majority did not have pain (228) (65.0%). A total of 202 (57.5%)
patients reported that small amounts of urine leakage were
mostly not present.

Graph 2 illustrates the median I1Q-7 score was 4.1 (0.0-20.8).
A total of 110 (31.3%) mentioned that their urinary tract
symptoms affected their ability to perform household chores.
A total of 33.3% of the participants had limitations in physical
recreation, such as walking, swimming, or other exercises, while
30.2% had an impact on entertainment activities. The scale
also showed that 32.8% and 31.3% of the respondents had an
effect on their ability to travel by car or bus more than 30 min
from home and participate in social activities, respectively.
Regarding the effect on emotional health, 65% of the participants
reported having some kind of nervousness and depression.
A total of 35.6% of the samples were frustrated to different
degrees [Table 3].

The correlation between I1Q-7 and UDI-6

There was a statistically significant correlation between the I1Q-7
score and the UDI-6 score (r = —0.579) (P < 0.001).

Discussion

The findings of our study provide insight into the risk factors
for LUTS in a cohort of patients with HTN. Furthermore, our
investigation examined the severity of LUTS within the same
patient group.
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Table 1: Relationships between participant characteristics and UDI-6 scores

Variables Total frequency (%) n=351 Mean rank Median (Q1-Q3) P*
Gender
Male 133 (37.9) 151.76 12.5 (4.1-20.8) <0.001*
Female 218 (62.1) 190.79 16.6 (8.3-25.0)
Age
<38 2 (0.6) 170.00 18.7 (0.00-37.5) 0.024°
38-47 31 (8.8) 177.45 16.6 (4.1-25.0)
48-57 110 (31.3) 161.77 12.5 (4.1-25.0)
58-67 149 (42.5) 170.96 12.5 (8.3-20.8)
>68 59 (16.8) 214.69 25 (8.3-33.3)
Marital status
Single 21 (60) 134.31 4.1 (0.0-27.0) 0.002°
Married 293 (83.5) 172.69 12.5 (4.1-25.0)
Divorced 4(1.1) 161.88 12.5 (1.0-33.3)
Widow 33.(9.4) 233.67 25 (12.5-41.6)
Employed
Yes 108 (30.8) 143.91 8.3 (4.1-20.8) <0.001*
No 243 (69.2) 190.31 16.6 (8.3-25.0)
Residency
City 173 (49.3) 173.74 12.5 (4.1-25) 0.489"
Village 141 (40.2) 182.54 16.6 (4.1-25)
Camp 37 (10.5) 161.65 8.3 (4.1-25)
Level of education
Illiterate 28 (8.0) 227.18 25.0 (9.3-44.7) 0.003"
Secondary school 93 (26.5) 196.72 16.6 (8.3-25.0)
High school 137 (39.0) 164.22 12.5 (4.1-22.9)
Diploma 40 (11.4) 152.38 12.5 (4.1-23.9)
Bachelor’s 53 (15.1) 160.90 8.3 (0.0-25.0)
Income level
Low 141 (40.2) 176.67 12.5 (8.3-25.0) 0.974"
Moderate 205 (58.4) 175.21 12.5 (4.1-25.0)
High 5(1.4) 189.50 12.5 (6.2-35.4)
BMI
18.5-24.9 48 (13.7) 156.26 10.4 (0.0-25.0) 0.203"
25-29.9 135 (38.5) 169.45 12.5 (4.1-25.0)
30-34.9 106 (30.2) 184.06 16.6 (8.3-25.0)
>35 62 (17.7) 191.77 16.6 (4.1-34.3)
Smoking
Yes 100 (28.5) 162.45 12.5 (4.1-25.0) 0.112*
No 251 (71.5) 181.40 16.6 (4.1-25.0)
Regular exercise
Yes 68 (19.4) 191.29 16.6 (8.3-25.0) 0.164*
No 283 (80.6) 172.33 12.5 (4.1-25.0)
Alcohol drinking 2 (0.6)
Yes 349 (99.4) 50.75 2.0 (0.0-4.1) 0.078*
No 176.72 12.5 (4.1-25.0)
Duration of HTN in years
1-3 76 (21.7) 161.63 12.5 (0.0-23.9) 0.169"
4-5 47 (13.4) 163.10 12.5 (4.1-25.0)
>5 228 (65) 183.45 16.6 (8.3-25.0)
Treatment type
Monotherapy 238 (67.8) 166.63 12.5 (4.1-25.0) 0.011°
Combined 113 (32.2) 195.74 16.6 (8.3-27.0)
Comorbidities
Yes 232 (66.1) 190.19 16.6 (8.3-25.0) <0.001°
No 119 (33.9) 148.34 12.5 (4.1-20.8)
Previous surgeries <0.001*
Yes 139 (39.0) 202.57 16.6 (8.3-29.1)
No 212 (60.4) 158.58 12.5 (4.1-20.8)

BMI: body mass index. *The bold values indicate P<0.05. “Statistically significant values were calculated using the Mann-Whitney U test. *Statistically significant values were calculated using the Kruskal-Wallis test

A notable correlation was found between female sex and a among female participants. This finding contrasts with those
higher UDI-6 score, indicating a more severe scale of LUTS of several prior studies that demonstrated comparable results
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Table 2: Relationships between participant characteristics and 11Q-7 scores

Variables Frequency (%) n=351 Mean rank Median (Q1-Q3) P*
Gender
Male 133 (37.9) 150.83 0.0 (0.0-12.5) <0.001*
Female 218 (62.1) 191.36 8.3 (0.0-25.0)
Age
<38 2 (0.6) 152.25 6.25 (0.00-12.5) 0.004"
38-47 31 (8.8) 152.56 0.0 (0.0-12.5)
48-57 110 (31.3) 167.86 4.1 (0.0-20.8)
58-67 149 (42.5) 169.85 4.1 (0.0-20.8)
>68 59 (16.8) 219.83 16.6 (0.0-33.3)
Marital status
Single 21 (60) 135.45 0.0 (0.0-8.3) <0.001"
Married 293 (83.5) 171.15 4.1 (0.0-20.8)
Divorced 4(1.1) 230.50 22.9 (5.2-28.1)
Widow 33.(9.4) 238.24 16.6 (4.1-50.0)
Employed 0.001*
Yes 108 (30.8) 149.44 0.0 (0.0-12.5)
No 243 (69.2) 187.80 8.3 (0.0-25.0)
Residency
City 173 (49.3) 179.70 4.1 (0.0-20.8) 0.703"
Village 141 (40.2) 175.37 4.1 (0.0-20.8)
Camp 37 (10.5) 164.82 4.1 (0.0-14.5)
Level of Education
Illiterate 28 (8.0) 220.57 14.0 (0.0-36.4) <0.001°
Secondary School 93 (26.5) 202.26 12.5 (0.0-27.0)
High School 137 (39.0) 168.05 4.1 (0.0-18.7)
Diploma 40 (11.4) 145.66 0.0 (0.0-11.4)
Bachelor’s 53 (15.1) 149.81 0.0 (0.0-10.4)
Income level
Low 141 (40.2) 184.98 8.0 (0.0-25.0) 0.363"
Moderate 205 (58.4) 169.92 4.1 (0.0-16.6)
High 5(1.4) 171.80 0.0 (0.0-52.0)
BMI 0.227°
18.5-24.9 48 (13.7) 184.94 4.1 (0.0-29.1)
25-29.9 135 (38.5) 162.59 0.0 (0.0-16.6)
30-34.9 106 (30.2) 186.37 8.3 (0.0-20.8)
>35 62 (17.7) 180.54 4.1 (0.0-20.8)
Smoking 0.524*
Yes 100 (28.5) 170.78 4.1 (0.0-16.6)
No 251 (71.5) 178.08 4.1 (0.0-20.8)
Regular exercise 0.920?
Yes 68 (19.4) 177.07 4.1 (0.0-20.8)
No 283 (80.6) 175.74 4.1 (0.0-20.8)
Alcohol drinking 2 (0.6) 0.968*
Yes 349 (99.4) 178.75 12.5 (0.0-25.0)
No 175.98 4.1 (0.0-20.8)
Duration of HTN in years 0.041°
1-3 76 (21.7) 152.04 0.0 (0.0-12.5)
4-5 47 (13.4) 173.90 4.1 (0.0-20.8)
>5 228 (65) 184.42 4.1 (0.0-20.8)
Treatment type 0.381*
Monotherapy 238 (67.8) 172.88 4.1 (0.0-20.8)
Combined 113 (32.2) 182.58 4.1 (0.0-20.8)
Comorbidities 0.004*
Yes 232 (66.1) 186.78 6.2 (0.0-20.8)
No 119 (33.9) 154.99 0.0 (0.0-12.5)
Previous surgeries 0.004*
Yes 139 (39.6) 197.28 8.3 (0.0-25.0)
No 212 (60.4) 164.01 2.0 (0.0-19.7)

BMI: body mass index. *The bold values indicate P<0.05. “Statistically significant values were calculated using the Mann-Whitney U test. *Statistically significant values were calculated using the Kruskal-Wallis test

between sexes, with voiding symptoms being more prevalent Our study also revealed a significant increase in the severity of
in males.”?! LUTS with advancing age, corroborating findings from other
Journal of Family Medicine and Primary Care 3199 Volume 13 : Issue 8 : August 2024
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Graph 1: Distribution of responses to each question on the UDI-6
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Graph 2: Distribution of responses to each item on the short-form 11Q-7

Table 3: Correlations between 11Q-7 and UDI-6
n=351 P
11Q-7 and UDI-6 <0.001

*Correlation is significant at the 0.01 level (two-tailed)

Pearson correlation
0.579%*

studies.*™! Participants who wete widowed, mattied, or divorced
exhibited a greater likelihood of having severe LUTS—a trend
consistent with previous research linking marital status to the
sevetity of LUTS.?'! Unemployment also showed a significant
correlation with LUTS severity, aligning with findings in other
studies where unemployment was identified as a risk factor for
LUTS.

A lower education level was found to be significantly
correlated with LUTS, consistent with the findings of

previous studies.”*

I However, it is worth noting that some
studies suggest an inverse relationship between LUTS and

education level.

Our study identified several factors significantly correlated with
LUTS, including combined treatment for HT'N, the presence of
other comorbidities, and prior surgical history. Medical therapy,
depending on the type of medication used, was associated
with increased LUTS in both sexes."” Interestingly, one study
revealed that cotreatment of cardiovascular diseases and LUTS
with angiotensin II receptor blockers reduced the severity of
LUTS.PY The combination of antihypertensive medications,
such as amlodipine, and an alpha-blocker, such as terazosin, has
been found to adequately control both HTN and LUTS.F*
The presence of comorbidities, such as DM?! and MetS,"! is
also considered a risk factor for LUTS occurrence and severity.

A correlation between female sex and a higher I1Q-7 score implies
a greater impact on QoL for female participants with HTN.
Additionally, advancing age, being widowed, unemployment, a
low educational level, duration of HTN, other comorbidities, and
previous surgeries were also significantly correlated with 11Q-7
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scores. These findings align with existing research confirming
that LUTS negatively affect QoL and that underlying distress
factors inctrease the severity of QoL impairment.?*]

Given these research findings, LUTS affects HTN patients.
Several factors have been suggested to predispose and exacerbate
LUTS. Early identification, a holistic assessment approach,
and multidisciplinary team management might be needed for
these patients for proper and adequate management of both
conditions.”!!

Conclusions

LUTS emerge as a significant morbidity within hypertensive (HTN)
patient populations. Various factors contribute to the severity
of these symptoms among HTN patients, including advanced
age, female sex, unemployment, lower educational attainment,
employment of combined treatment modalities for HTN, and
the presence of comorbidities. Furthermore, these factors
collectively exert a notable influence on the QoL experienced
by affected individuals.

Limitations of the study

Our study possesses several limitations. First, the primary
constraint lies in its cross-sectional design, preventing the
identification of causal relationships. Second, the study lacks
consideration for HTN severity, necessitating a more precise
measure to determine the adequacy of blood pressure control.
Third, the initial limitation is associated with the sample’s nature,
as a convenience sampling technique was employed.

Consent to participate

All subjects involved in the research were invited to participate
voluntarily after the study’s purpose as well as the risks and
the benefits of participation were explained. Informed consent
was obtained from all individual participants is included in
the study.
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