SINHANALS ALISHAAINA HTVIN ONOINY SHOLOVA ST dALVIDOSSV
SLI ANV (SLNTD SIWOLAIWAS LOVIL AIVNIIN YAMOT 40 ADNATVATId HL

144114

IANIX NVD

THE PREVALENCE OF LOWER URINARY TRACT
SYMPTOMS (LUTS) AND ITS ASSOCIATED RISK
FACTORS AMONG MALE UNIVERSITY STUDENTS

GAN XINYI

BACHELOR OF PHYSIOTHERAPY (HONOURS)

UNIVERSITI TUNKU ABDUL RAHMAN

DECEMBER 2024




(This page is intentionally left blank.)



THE PREVALENCE OF LOWER URINARY TRACT SYMPTOMS
(LUTS) AND ITS ASSOCIATED RISK FACTORS AMONG MALE
UNIVERSITY STUDENTS

By
GAN XINYI

A Research project submitted to the Department of Physiotherapy,
M. Kandiah Faculty of Medicine and Health Sciences,
Universiti Tunku Abdul Rahman,
in partial fulfillment of the requirements for the degree of

Bachelor of Physiotherapy (HONOURS)

DECEMBER 2024




THE PREVALENCE OF LOWER URINARY TRACT SYMPTOMS
(LUTS) AND ITS ASSOCIATED RISK FACTORS AMONG MALE
UNIVERSITY STUDENTS.
Siti Hazirah binti Samsuri
Gan Xinyi
Author affiliation
1. Lecturer, Department of Physiotherapy, M. Kandiah Faculty of
Medicine and Health Sciences, UTAR, Malaysia.
2. Year 3 Bachelor of Physiotherapy (Honours) student, M. Kandiah
Faculty of Medicine and Health Sciences, UTAR, Malaysia.

ABSTRACT

Background: Lower Urinary Tract Symptoms (LUTS) arise from dysfunction
in the bladder, urinary sphincter, urethra, or prostate and include voiding and
storage symptoms. While more common in adult males, LUTS can affect
anyone and is linked to risk factors like obesity, hypertension, and diabetes.
Early diagnosis is vital for prevention and better outcomes. However, no
studies have explored the prevalence and risk factors of LUTS among male
university students in Malaysia.

Objective: This study aims to determine the prevalence of Lower Urinary
Tract Symptoms (LUTS) and its associated risk factors among male university
students.

Methods: A self-developed questionnaire that consists of 6 sections and the
International Consultation on Incontinence Questionnaire Male Lower
Urinary Tract Symptoms Module (ICIQ-MLUTS) was distributed to
participants. The study was conducted online through Google Forms. The
study used Microsoft Excel for data collection and data coding, which was
followed by using SPSS version 27.0 to analyze the data collected. The
significance level was set at p < 0.05. The Chi-Square Test was used to
determine the association between LUTS and its associated risk factors.

Results: The total participants were 264 male university students. There was
a total of 228 (86.4%) of participants who were concluded to have LUTS. Chi-
square values of some effects were calculated to be p<0.05, including alcohol
use, duration and amount of cigarette or vape smoke, vigorous physical
activity, daily walking, and time spent sitting on a weekday.

Conclusion: This current study concluded there was a high prevalence of
LUTS among male university students. The study also showed that there were
significant association between LUTS and some risk factors. These findings




suggest that LUTS is prevalent in younger populations, highlighting the need
for targeted interventions.
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Chapter 1

INTRODUCTION

1.1 Chapter overview
This chapter overview provides an overview of the research project’s
background and the context for the entire study. This is then followed by the
importance and relevance of the study, research questions, research

objectives, and the operational definitions of key terms of the study.

1.2 Background of study

Lower Urinary Tract Symptoms (LUTS) impact more than half of adults,
resulting in a reduction in quality of life. LUTS consists of a broad range of
symptoms caused by urethral disorders and diseases, which can be classified
into voiding and storage symptoms (Bauer et al., 2020). Symptoms of
voiding include a weak stream, reluctance, stream splitting, terminal
dribbling, and incomplete bladder emptying sensation. Acute retention of
urine may occur in a severe stage. The storage symptoms are frequent
urination, incontinence, and nocturia. These different symptoms have
different causes; they can be an obstruction (benign prostatic obstruction,
foreign body), infectious (bladder infection, inflammation of prostate),
neurogenic bladder dysfunction, primary bladder pathology (overactive

bladder, detrusor underactivity), malignant, diuretic causes (diabetes,



nocturia polyuria), and extra-vesical causes (distal ureteric stone)
(Abdelmoteleb et al., 2016). LUTS symptoms typically appear as age
advances; however, they might appear sooner if risk factors such as obesity,

diabetes, and a sedentary lifestyle are present (Inbaraj et al., 2021).

The two prevalent causes of LUTS in males are bladder outlet obstruction
and benign prostatic hypertrophy. Although LUTS is not a fatal disease, it
has a substantial influence on a person's physical and psychological well-
being. It causes changes in mental health, including anxiety, depression, and
stress symptoms (Chin et al., 2017). People with LUTS are often anxious
about their incontinence and frequently need to visit the toilet. They may also
surround themselves with negative thinking and question self-ability in daily

life.

The prevalence of LUTS is increasing within the global population, and
it is notably higher among Asian males aged above 60 (Huang et al., 2022).
A prevalence of 62.8% in men aged above 40 was reported in a study in 2015
(Chappele et al., 2017). African data show that 60.5% of males older than 55
in rural Uganda have moderate to severe LUTS (Bajunirwe et al., 2018). In
Sweden, 18.5% of men experience moderate LUTS, and 4.8% of men severe
LUTS, with 83% having at least one symptom (Andersson et al., 2004).
Furthermore, LUTS was widespread among Saudi men over 40, with a

prevalence of 31.7% in moderate to severe symptoms (Farhat et al., 2015).



Singapore, the nearest country to Malaysia, has a 16.5% prevalence of LUTS,
according to a 2012 study (Chong et al., 2012). Recently, a study on the age
group between 19 and 39 in Korea showed a prevalence of 28.7% of people

having mild to severe LUTS (Kim et al., 2019).

A previous study reported the prevalence of LUTS in Malaysia among
males over 40 to be 16.3%, and there was an additional 13% prevalence in
the elderly aged above 60 (Mohamad Anuar et al., 2022). With the increasing
prevalence of LUTS throughout the years, studies on help-seeking behavior
and consequences on QoL have been established in Malaysia. The help-
seeking behavior of LUTS among men in Malaysia is very low; only 41.8%
of people are willing to seek help (Isa & Aziz, 2020). This may be affected
by the different ethnic, beliefs, education levels, and socioeconomic levels

in the multiracial populations.

1.3 Problem statement
Lower Urinary Tract Symptoms (LUTS) are a universal condition that
affects adults and the elderly who have suspicious features, particularly
elderly with hypertension and diabetics (Kijima et al., 2024). Individuals
experiencing LUTS endure not only challenging symptoms like nocturia and
urgency but also negative psychological effects, including anxiety and
depression, along with financial burdens (Zhang & Xu, 2018). Therefore, it

is necessary to determine the risk factors for early diagnosis of LUTS among



younger male adults. Aging, hypertension, diabetes, obesity, excessive
alcohol intake, cigarette smoking, and reduced physical activity have been
found to be some of the significant risk factors prevalent in LUTS among
males. However, there are contradicting pieces of evidence related to the
associated risk factors for LUTS, especially excessive alcohol intake and
reduced physical activity. There are also fewer studies done on LUTS among
younger male adults. Therefore, this study will be conducted to determine
the prevalence of LUTS and its associated risk factors among male university

students.

1.4 Research questions
1. What is the prevalence of Lower Urinary Tract Symptoms (LUTS)
among male university students?
2. What are the prevalence of the associated risk factors for Lower Urinary
Tract Symptoms (LUTS) among male university students?
3. What are the associations between the prevalence and the associated risk
factors for Lower Urinary Tract Symptoms (LUTS) among male

university students?



1.5 Objectives
1. To identify the prevalence of Lower Urinary Tract Symptoms (LUTS)
among male university students.
2. To determine the prevalence of the associated risk factors for Lower
Urinary Tract Symptoms (LUTS) among male university students.
3. To determine the association between the prevalence and the associated
risk factors of Lower Urinary Tract Symptoms (LUTS) among male

university students.

1.6 Hypothesis

Null hypothesis

There is no significant association between the prevalence and the associated
risk factors of Lower Urinary Tract Symptoms (LUTS) among male

university students.

Alternate hypothesis

There is a significant association between the prevalence and the associated
risk factors of Lower Urinary Tract Symptoms (LUTS) among male

university students.



1.7 Operational definitions

1. Risk factors for Lower Urinary Tract Symptoms (LUTS)
questionnaire: A questionnaire aimed at recognising risk factors of
LUTS, such as elevated blood pressure, diabetes, obesity, excessive
alcohol consumption, and cigarette smoking.

2. ICIQ-MLUTS: It is a tool derived from the ICSmaleSF questionnaire,
which will be used in my study to evaluate male LUTS and its
consequences on the standard of living. It consists of thirteen items,

including hesitancy, intermittency, and others.

1.8 Rationale of study

Lower Urinary Tract Symptoms (LUTS) are a universal condition
that affects adults and the elderly who have suspicious features, particularly
elderly with hypertension and diabetics. Therefore, it is necessary to
determine the risk factors for early diagnosis of LUTS among younger male
adults. Aging, hypertension, diabetes, obesity, excessive alcohol intake,
cigarette smoking, and reduced physical activity have been found to be some
of the significant risk factors prevalent in LUTS among males. However,
there are contradicting pieces of evidence related to the associated risk
factors for LUTS, especially excessive alcohol intake and reduced physical
activity. There are also fewer studies done on LUTS among younger male
adults. Therefore, this study will be conducted to determine the prevalence

of LUTS and its associated risk factors among male university students.
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The findings of this study will enable a better understanding of the
prevalence of LUTS among young male adults, whereby, based on the
prevalence obtained, future health promotion and prevention measures can be
conducted to promote a better quality of life among this population. Suppose the
prevalence and risk factors of LUTS are studied. In that case, physiotherapy
awareness programs at the university level can be implemented to enhance men's
health through early detection, management, and preventative measures, as the
condition has been shown to affect both mental and physical health, resulting in
a lower quality of life. Physiotherapy management that can be implemented
includes pelvic floor muscle exercise (PFME), reverse PFME, relaxation

position, and education on hygiene and timed urine.

1.9 Scope of study

The research will focus on determining the prevalence of Lower
Urinary Tract Symptoms (LUTS) and its associated risk factors among male
university students. The study will include undergraduate male students from
Universiti Tunku Abdul Rahman, Sungai Long, with different demographic

characteristics such as age, ethnicity, course of study, and year of study.



Chapter 2

REVIEW OF LITERATURE

2.1 Chapter overview

This chapter highlights past literature, such as books, journals, and
articles that have been written on relevant themes. The review of various
literature related to this study's topic acts as a framework to construct this

research project fully.

2.2 ANATOMY OF PELVIC FLOOR

The pelvis comprises the sacrum, ileum, ischium, and pubis bones. The
pelvic brim splits the pelvis into true and false pelvis. The pelvic floor is a
conoidal structure that separates the pelvic cavity from the perineum at the
bottom. It consists of four compartments: anterior, middle, posterior, and
peritoneal. The urethra and bladder are located in the front part; the vagina and
uterus in women and the prostate in men are located in the medium compartment;
the anus, anal canal, sigmoid, and rectum are located in the posterior
compartment; and the peritoneal compartment contains the endopelvic fascia

and perineal membrane. (Bordoni et al., 2023).



There are superficial and deep muscle layers attached to the pelvic floor
wall; they mainly function to support the inner organ and govern the urethral and
anal constrictor or continence mechanisms and sexual function. These muscles
are separated into three main muscle layers: the pelvic diaphragm, urogenital

diaphragm, and superficial perineal muscle layer.

The pelvic diaphragm, the deepest layer, has the levator ani muscle and
coccygeus muscles, which act as the main pelvic floor muscles. The levator ani
muscle combines iliococcygeus, pubococcygeus, and puborectalis. They
surround the rectum by originating from the symphysis and obturator fascia and
then pass inferiorly as a sling to insert at the anococcygeal ligament, coccyx, and
perineal body (Farshid & Abier, 2013). The puborectalis creates a U-shaped loop
that helps maintain an angle between the rectum and anal canal, which then
maintains the anal canal and urethral continence. The pubococcygeus stabilises
and supports the abdominal and pelvic organs, while the iliococcygeus acts to
elevate the pelvic floor and anorectal canal. Besides, they also protect the pelvic
organ against increased intra-abdominal pressure. The urethra passes through a
muscle gap called the urogenital hiatus located anteriorly at the pelvic floor,
while the rectal hiatus posterior to it allows anal canal passage. The coccygeus
muscle is a minor muscle that originates from the sacrospinous ligament and
ischial spine and is inserted into the coccyx. It is placed dorsally to the levator

ani. This muscle flexes the coccyx and supports the pelvic organs.



The urogenital diaphragm, also named the triangular ligament, is a
muscular sheet that spans the area between the pubic symphysis and ischial
tuberosities. It is situated inferior to the pelvic diaphragm and is pierced by both
urinary and genital orifices. The urogenital diaphragm consists of deep,
transverse perineal muscle, sphincter urethrae, and compressor urethrae. It
explicitly controls urinary continence during increased intra-abdominal pressure,

such as coughing or sneezing.

The lower urinary system is made up of the urinary bladder and the
urethra with the two constrictors, the external and the internal urethral sphincter,
to control the opening and closing of the urethra for micturition (Sam &
LaGrange, 2019). Both sphincters are crucial in maintaining urinary continence.
The internal urethral sphincter (IUS), formed of smooth muscles, contracts
involuntarily and is placed between the bladder and the prostate in men and
between the base of the proximal urethra and bladder in women. The IUS muscle
regulates urine flow by contracting around the internal urethral aperture. It also
assists in the ejaculation of sperm and prevents the retrograde passage of sperm
into the bladder during ejaculation in men. (Peter et al., 2023). The external
urethral sphincter (EUS) formed by skeletal muscle contracts voluntarily, and it
is crucial to maintain the closure of the urethra during rest to prevent any
voluntary voiding. The EUS is positioned at the membranous urethra level in

men and the far end of the bladder in women (Jung et al., 2012). Furthermore,
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the EUS in males involves the continuation of the prostate sheath and the

placement of bulbourethral glands.

In sum, the detrusor muscle of the bladder receives a signal from the
parasympathetic nervous system when the bladder is complete to allow
micturition in an involuntary process by relaxing the IUS. Furthermore, the

micturition process can be eliminated by voluntarily contracting the EUS.
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2.3 DYSFUNCTION OF PELVIC FLOOR

The dysfunction of the pelvic floor is the incapability to manage the
contraction and relaxation of the pelvic floor muscle as a result of hypertonic,
hypotonic, or improper coordination. (Grimes & Stratton, 2023). This condition
can be divided into urologic (urinary incontinence), gynecologic (dyspareunia,
pelvic organ prolapse), colorectal (constipation, fecal incontinence), and general
symptoms (pelvic pain). These conditions are common and can have a major

effect on psychological health, sexual function, and quality of life.

Reports indicate that 16% of men may encounter pelvic floor dysfunction
at some stage in their lives, with urinary incontinence being a common symptom
(Thiesse, 2023). Besides, research also reveals that over 30% of males consulting
healthcare professionals experience urine incontinence, although a significant
number refrain from addressing these concerns owing to shame or
embarrassment. Moreover, studies reveal that as many as 70% of men may
experience urine incontinence post-prostate surgery, underscoring the

considerable effect of surgical procedures on pelvic floor health.

Although the etiology of pelvic dysfunction has not been identified, a
study has shown that colorectal symptoms are suggested to be due to
maladaptive learning and injury of the sphincter, hyposensitivity, perineal laxity,
and delayed colonic transit (Whitehead & Bharucha, 2010). The general
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symptoms like pelvic pain may be caused by surgery, myofascial pain, and local
pelvic floor infection or inflammation (Yung-Shun et al., 2011). Besides, the
major issue of chronic pelvic pain in men is the sexual dysfunction. It is mostly
the urogenital pain that reduces sexual desire in men, the ability to achieve

orgasm, and affects ejaculation ability.

Dysfunction in different parts of the pelvic floor will lead to different
issues, thus, an accurate diagnosis is needed to treat the dysfunction (Quaghebeur
et al., 2021). The pelvic floor physical therapy introduced external and internal
examination (Wallace et al., 2019). External examination involves palpation of
the tenderness area in the lower back, piriformis muscle, abdominal viscera, and
bladder, as well as rectus abdominis diastasis, ventral hernia, and groin hernia
evaluation; while internal examination includes the examination of muscle tone,
elasticity, tenderness point, pain, voluntary contraction and relaxation,

coordination, muscle length, strength, and endurance.

After diagnosing the cause of the dysfunction, a specific treatment that
involves a multidisciplinary approach must be introduced. Pelvic floor physical
therapy has demonstrated efficacy as a conservative treatment. The process
entails strengthening the pelvic floor muscles by exercise, which can enhance
bladder control and alleviate incontinence symptoms. Furthermore,
behavioural therapies like bladder training and dietary adjustments may prove

advantageous. In severe cases or when conservative treatment is ineffective,
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surgical intervention may be deemed necessary to rectify the anatomical

anomalies.

In general, the literature on pelvic floor dysfunction in men is not as

substantial as that in women.
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2.4 ASSOCIATION BETWEEN PELVIC FLOOR DYSFUNCTION AND

LUTS

The association between pelvic floor dysfunction and LUTS is intricate
and diverse. Lower urinary tract symptoms (LUTS), bowel symptoms, sexual
problems, prolapse of the pelvic organ, and pain in the genito-pelvic can be
caused by pelvic floor dysfunction (Knol-de Vries & Blanker, 2022). Pelvic floor
dysfunction refers to the inability to control or relax the pelvic floor muscles,
which may present as hypertonicity (excessive tension) or hypotonicity
(insufficient tension), affecting bladder control and voiding efficiency. LUTS are
further classified as storage symptoms, voiding symptoms, and post-voiding
symptoms. (D’Ancona et al.,, 2019). Increased urine frequency, increased
daytime urinary frequency, nocturia, polyuria, bladder filling symptoms,
incontinence, and hyperactive bladder are storage symptoms; while the voiding
symptoms are reluctance, straining to void, decelerated stream, terminal
dribbling, micturition pain, and urinary retention. Lastly, the post-voiding
symptoms are feelings of incomplete emptying, pain, urinary tract infection,

sexual dysfunction, and anorectal dysfunction.

Some pelvic floor muscles are engaged in sexual function, such as
facilitating and maintaining erections by increasing blood supply to the penis
and preventing blood from exiting the penis through the deep dorsal vein
(Rosenbaum, 2007). Moreover, pelvic floor exercises, electrical stimulation, and

biofeedback treatment have proved to be effective in improving sexual function

15



in men and women (Rosenbaum, 2007). The effectiveness of these treatments on
the pelvic floor shows there is an association between the pelvic floor and post-

voiding symptoms of LUTS.

Besides, male stress urinary incontinence is mainly caused by the
dysfunction of the urethral sphincter complex and it may be due to other bladder
conditions like destructor under or over-activity (Eric et al., 2017). Next,
according to Eric et al. (2017), the sensation of urgency during bladder filling in
people with urge urine incontinence is caused by the involuntary constriction of

the bladder.

Their associations are significantly influenced by neuroanatomical
structures and their functions. The lower urinary tract receives efferent
innervation via three pathways: the parasympathetic nervous system, the
sympathetic nervous system, and the somatic nervous system. The pelvic nerve
in the parasympathetic nervous system stimulates detrusor muscle contraction,
facilitating micturition. The hypogastric nerve in the sympathetic nervous
system promotes bladder relaxation during storage by suppressing detrusor
contractions. The pudendal nerve within the somatic nervous system facilitates
voluntary control of the external urethral sphincter, enabling conscious urine
management. The afferent impulses from the bladder are conveyed through the

pelvic, hypogastric, and pudendal nerves to the spinal cord, informing the central
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nervous system of bladder fullness and prompting appropriate responses. The
Pontine Micturition Center, located in the brainstem, synthesizes sensory
information from the bladder and modulates detrusor muscle contraction while
promoting urethral sphincter relaxation. Any disruption in any of these parts can
result in pelvic floor dysfunction and contribute to various LUTS. A study that
looked at the link between LUTS and pelvic floor dysfunction in men discovered

a probable correlation. (Vrolijks et al., 2020).
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2.5 PREVALENCE OF LUTS AMONG MALES AND FEMALES

Lower Urinary Tract Symptoms (LUTS) are a prevailing urological
disorder worldwide, with occurrences found in all genders but with different
prevalence in different symptoms (Maserejian et al., 2013). According to Irwin
et al. (2006), the most prevalent symptom is nocturia, which is reported by 48.6%
of males and 54.5% of females. This study also discovered that storage
symptoms outnumber voiding and post-voiding symptoms, with the latter two

being more common in men.

Furthermore, LUTS is more common in males, the elderly, and the Asian
population. In the study on the Asian population aged over 40, 77.8% of males
and 77.3% of females have mild symptoms of LUTS (Yee et al., 2019).
Nevertheless, another study shows a higher prevalence (86.8%) of individuals
with mild symptoms of LUTS in three Asia countries (Chapple et al., 2017). In
comparison in non-Asian nations, the prevalence of LUTS ranges from 69.8%
in Poland to 75% in Brazil (Przydacz et al., 2020) (Soler et al., 2017). The
moderate symptoms of men LUTS vary from 18.5% in Sweden to 40.5% in
Africa, while the severe symptoms vary from 4.8% in Sweden to 20% in Africa
(Andersson et al., 2004) (Bajunirwe et al., 2018). The LUTS prevalence rises
with age, those aged 70 and older are more prevalent to moderate and severe

LUTS than those aged 50 to 59 (Rohrmann et al., 2016).
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In the young adult population, there is a study that shows a 6.0%
prevalence of overactive bladder among Chinese University students aged 18 to
22, with females having a greater prevalence than males (Liang et al., 2022).
Previous studies also show that LUTS are common among young female
students (N et al., 2011; Oyelade & Jemilohun, 2016). However, the study on
LUTS prevalence in young males aged 18-40 years old is limited. The studies
available in the US and Iran show that young men also have a high LUTS

prevalence (Jamzadeh et al., 2013; Beland et al., 2022; Karami et al., 2011).

In Malaysia, the prevalence of LUTS among adult males aged over 40
surged to 16.3% according to a 2022 study (Mohamad Anuar et al., 2022).
Benign Prostatic Hypertrophy (BPH) is commonly associated with LUTS,
especially nocturia. One study held in the hospital found that 95% of BPH
patients are suffering from nocturia (Hamzah et al., 2007). In the meantime, other
studies conducted among different sub-groups in Malaysia also underline the
high prevalence of LUTS. Akhtar et al. (2021) discovered a high prevalence of
urinary tract infections, primarily cystitis, in geriatric patients. Besides that, the
study of premature ejaculation in a primary medical care shows 21.4% of men
are affected (Ahmad Zamree et al., 2018). Lastly, more than half of the
population with LUTS are not seeking medical intervention until comorbidities

occur (Isa & Aziz, 2020).
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Hence, we can see that there is limited study of the prevalence of LUTS
among young males aged 18 to 40. The public's understanding and awareness of
LUTS remain ambiguous, so raising the knowledge and awareness of LUTS
among young males can increase seeking behavior and early intervention. As a
result, this helps lessen psychological concerns such as anxiety and depression
among LUTS patients, who may feel embarrassed and consider themselves a

burden when LUTS occurs in public.
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2.6 RISK FACTORS OF LUTS

Several unmodifiable and modifiable risk factors that can influence the
incidence of Lower Urinary Tract Symptoms (LUTS) have been discovered.
Unmodifiable risk factors include ageing, while modifiable risk factors include
obesity, smoking, diet, hypertension, diabetes, metabolic syndrome, and tea

consumption. Some factors will be further elaborated:

2.6.1 Aging

Lower urinary tract symptoms (LUTS) are a prevalent state in the aged
population. The pathophysiology of LUTS in the elderly population is complex,
involving concomitant medical diseases, neurological and behavioral issues,
functional impairment, and environmental factors (Nishii, 2021). In general, the
functional change can be said it be due to the normal aging process which may
lead to metabolic diseases such as hypertension and diabetes (Maharajh et al.,
2015). A Malaysian study indicated that the prevalence was 16.3% in all men
aged 40 and it ascended by 13% in the elderly aged 60 and up (Mohamad Anuar
et al., 2022). On another hand, a recent study in Korea also shows that 28.7% of
men aged 19 to 39 years have mild to severe LUTS although there is a higher
prevalence in men aged 40 and above (Kim et al., 2019). Younger men aged 18-
29 were also reported to have postponed urination and weak stream higher than
older men (Lui & Dorji, 2020). In addition, lifestyle factors such as smoking and
excessive alcohol consumption can affect the development of LUTS, therefore

lifestyle modifications can have a palliative act.
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2.6.2 Hypertension

Hypertension, as defined by the World Health Organization (2020),
refers to an excessive elevation of pressure within blood vessels. It has become
increasingly common among teenagers and young adults, often linked to factors
such as family history and obesity (Anyaegbu & Dharnidharka, 2014). The
relationship between hypertension and LUTS has been widely studied, with
mixed findings. For instance, a study by Hwang et al. (2013) observed a higher
prevalence of LUTS in men with hypertension compared to those without.
However, Gondetovi et al. (2018) reported no significant differences in LUTS

severity between individuals with and without hypertension.

Hypertension is known to cause increased sympathetic nervous system
activity. This heightened sympathetic tone can adversely affect bladder function,
particularly by impairing the coordination between bladder contraction and
relaxation of the urethral sphincter, leading to voiding-related symptoms such as
hesitancy, weak stream, and incomplete emptying. Additionally, increased
sympathetic nervous system activity may exacerbate overactivity of the bladder

detrusor muscle, contributing to urgency and frequency.

Hypertension is also closely linked to the renin-angiotensin-aldosterone

system (RAAS), a hormone system that regulates blood pressure and fluid
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balance. Dysregulation of the RAAS has been implicated in bladder dysfunction,
as angiotensin II, a key component of this system, may contribute to increased
bladder outlet resistance and detrusor overactivity. These effects can result in the

development or exacerbation of LUTS.

2.6.3 Diabetes

Diabetes has been consistently identified as a significant risk factor for
lower wurinary tract symptoms (LUTS), affecting the physiological,
microvascular, and neurological components of the continence mechanism. The
metabolic disturbances associated with diabetes can cause nerve damage,
weaken the detrusor muscle, and lead to urothelial dysfunction, contributing to
a range of urinary symptoms such as urgency, frequency, nocturia, and
incomplete bladder emptying (Derimachkovski et al., 2014). These changes in
bladder function can significantly impair the quality of life for individuals with

diabetes.

A study by Qasrawi et al. (2022) highlighted the prevalence of LUTS
among diabetic patients in Palestine, emphasizing the widespread nature of this
issue. The findings align with earlier research by Van Den Eeden et al. (2013),
which revealed that men with type 2 diabetes had a 32% higher prevalence of
LUTS than those without diabetes. Besides, a study carried out in primary care
health clinics in Banglore shows that 85% of the population is suffering from

LUTS, with 32% of them having diabetes (Inbaraj et al., 2021).
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2.6.4 Obesity

Obesity, characterized by excessive body fat accumulation, is often
linked to a sedentary lifestyle and unhealthy dietary habits. It is not only a risk
factor for metabolic syndrome, including conditions such as hypertension and
diabetes, but also directly contributes to the development of LUTS (Aslan et al.,
2019). Recent research highlights the complex interplay between obesity,
metabolic health, and bladder function, offering insights into the mechanisms

driving this association.

Previous research has found a connection between obesity and a higher
risk of LUTS. (Penson et al., 2011). Excess abdominal fat exerts higher intra-
abdominal pressure, which can compromise bladder function. This pressure may
lead to bladder overactivity, increased urinary urgency, and frequency. Besides,
obesity is associated with chronic low-grade inflammation, which can disrupt
bladder homeostasis. Adipose tissue produces inflammatory cytokines that may
affect the bladder's neuromuscular function, leading to overactive bladder (OAB)

symptoms or detrusor instability.

Furthermore, men with larger waist circumferences have been found to
have a higher likelihood of developing LUTS compared to those with smaller

waists (Rohrmann, 2004). Viewing from another perspective, once the obesity
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condition is resolved, LUTS is decreased. This can be proven by the study of
Delay et al. (2016) as the erectile function of men with obesity is regained after

losing weight.

2.6.5 Excessive alcohol intake

The impact of alcohol use on LUTS varies depending on the amount and
frequency of consumption. A systematic review by Bradley et al. (2017) reported
that moderate alcohol consumption (1 to 3 drinks per day) was associated with a
reduced risk of LUTS and benign prostatic hyperplasia (BPH). The proposed
mechanism includes alcohol's ability to reduce inflammation and improve
vascular health in moderate doses. However, these benefits are dose-dependent
and diminish with higher levels of consumption. Noh et al. (2020) observed that
while heavy drinkers reported a lower risk of severe LUTS, the difference was
not statistically significant. This suggests that the association may vary based on
individual factors, including genetic predispositions, underlying health
conditions, and drinking patterns. Other studies have identified daily alcohol
consumption as a risk factor for increased LUTS prevalence. Wong et al. (2010)
found that habitual drinking elevated the risk of LUTS, particularly in those
consuming large quantities daily. Parsons & Im (2009) reported similar findings,
emphasizing that the frequency and consistency of drinking play a crucial role

in LUTS development.
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Alcohol can affect LUTS in various ways, it may act as a bladder irritant,
particularly when consumed in large quantities. It can increase bladder
sensitivity and detrusor muscle overactivity, leading to symptoms such as
urgency, frequency, and nocturia. The diuretic effect also leads to increased
urinary frequency and urgency by suppressing the release of antidiuretic
hormone. Excessive alcohol intake is linked to systemic inflammation and
vascular dysfunction, which can negatively affect bladder and prostate health.
Chronic alcohol use may impair blood flow to the pelvic organs, contributing to
LUTS. Additionally, alcohol-induced oxidative stress may exacerbate urological

symptoms by damaging bladder tissues.

2.6.6 Smoking and Vaping

Smoking and vaping are modifiable lifestyle factors that have been
increasingly linked to the prevalence and severity of LUTS. Smoking, in
particular, has been shown to impact bladder function and contribute to LUTS
through various mechanisms, including vascular dysfunction, chronic
inflammation, and direct irritation of the urinary tract. Vaping, though relatively
newer, is also emerging as a potential risk factor due to its nicotine content and

the presence of harmful additives.

A study in Japan by Kawahara et al. (2020) found that both current and
former smokers had a significantly higher prevalence of LUTS compared to non-

smokers, with younger male smokers showing an increased risk of nocturia,
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incontinence, and higher scores on the International Prostate Symptom Score
(IPSS) than their elderly counterparts. This highlights that the effects of smoking
on LUTS may manifest earlier in life and worsen with age or continued smoking.
Besides, research by Choo et al. (2015) showed that heavy smokers exhibited
greater bladder smooth muscle tone and detrusor instability, leading to more
severe storage symptoms like urgency and frequency. Interestingly, smoking
appears to have an inverse relationship with nocturia. Noh et al. (2020) reported
that elevated nicotine levels in smokers may increase the release of arginine
vasopressin (AVP), a hormone that reduces nocturnal urine output. While this
may temporarily mitigate nocturia, the long-term detrimental effects of smoking

on overall bladder function outweigh this potential benefit.

Cigarette smoking contributes to systemic vascular dysfunction, which
impairs blood flow to the pelvic region and bladder. This can lead to tissue
hypoxia and compromise bladder health, exacerbating voiding and storage
symptoms. Next, the toxins in cigarette smoke, including nicotine and tar,
promote chronic inflammation in the urinary tract, which can disrupt bladder

function and increase detrusor muscle overactivity.

Although vaping is often marketed as a safer alternative to smoking, its
impact on LUTS is increasingly concerning due to its nicotine content and the

presence of harmful additives. Similar to traditional smoking, the nicotine in e-
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cigarettes can disrupt bladder function by stimulating overactive detrusor
muscles and impairing bladder-emptying mechanisms. E-cigarette liquids
contain flavouring agents and other chemicals that may irritate the bladder lining
and contribute to LUTS. While specific studies directly linking vaping to LUTS
are limited, the known effects of nicotine and chemical exposure from vaping
suggest a similar risk profile to smoking. As vaping becomes more prevalent,
particularly among younger populations, its potential to contribute to LUTS may

become increasingly apparent.

2.6.7 Physical activity

Physical activity is increasingly recognized as a modifiable factor that
may influence the prevalence and severity of lower urinary tract symptoms
(LUTS). A study conducted by Park et al. (2018) in Korea found that men who
engaged in prolonged sitting and low levels of physical activity were at a
significantly higher risk of developing LUTS. The prolonged sedentary
behaviour may contribute to pelvic floor muscle weakness and reduced blood
circulation in the pelvic region, exacerbating bladder dysfunction. Research by
De Nunzio et al. (2019) demonstrated a strong correlation between low physical
activity levels and an increased risk of LUTS in an older Italian population.
Sedentary behaviour and inadequate muscle strength, common in less active
individuals, were proposed as key contributors to these findings. The age-related
decline in overall health and muscle tone further compounds this issue in older

adults.
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Not all studies align with the notion that physical inactivity directly
worsens LUTS. Mondul et al. (2020) reported no significant association
between sedentary behaviour and the progression of LUTS. This inconsistency
may be attributed to differences in study design, sample size, or the populations

studied, as well as the potential confounding effects of other lifestyle factors.
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Chapter 3

METHODS

3.1 Chapter overview
This chapter includes the methodology used for this research
project. It consists of the study design, study method, inclusion criteria,
exclusion criteria, instruments, procedures, and ethical approval of the

study.

3.2 Study design
The study design for this study is a cross-sectional study. A cross-
sectional study is a type of observational research that analyses data from

a population subset at a single point in time. (Cherry, 2022).

3.3 Study setting
The research will be conducted at Universiti Tunku Abdul

Rahman in Sungai Long.
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3.4 Study population
The study population includes male undergraduate students at

Universiti Tunku Abdul Rahman, Sungai Long.

3.5 Sample size
The sample size is calculated using OpenEpi, Version 3 software

with a formula n = [DEFF*Np(1-p)]/ [(d2/Z21-a/2*(N-1)+p*(1-p)].

DEFF = Design effect

N = Population size

p = Hypothesized % frequency of outcome in the population
d= Confidence limit as %

Z = Value found in Z table (1.96)

a = Significance level (0.05)

There are around 2520 male undergraduate students at Universiti

Tunku Abdul Rahman, Sungai Long. Hence, the total sample size

calculated for a 95% confidence level is 334 participants.
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3.6 Sampling method
The samples will be selected using a convenient sampling method.
Convenient sampling is a non-probability sampling approach that
involves choosing respondents capable of being attained by the

researcher. (Galloway, 2005).

3.7 Inclusion criteria
Participants will be included if they match the following requirements:
1. Male genders
2. Aged between 18-26

3. Undergraduate students study at UTAR Sungai Long

3.8 Exclusion criteria
Participants will be disqualified if they meet the following criteria:
l. Had been diagnosed with bladder cancer (Wessel et al., 2019)
2. Had been diagnosed with prostate cancer (Smith et al., 2014)

3. Had been diagnosed with enlarged prostate (Smith et al., 2014)

4. History of neurological disease (Moussa et al., 2020)
5. Had undergone surgery on the prostate or bladder (Smith et al.,
2014)
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3.9 Instrumentation

3.9.1

3.9.2

Self-developed Questionnaire

The self-developed questionnaire consists of questions to collect
basic demographic data, including age, educational level, height, and
weight. The questionnaire also includes medical history questions
such as diagnosis of bladder or prostate cancer, enlarged prostate,
neurologic disease, history of surgery on prostate or bladder,
hypertension, and diabetes. Additionally, the questionnaire also asks
about the participant’s lifestyle, including drinking and smoking
habits, as well as their physical activity. Three experts in this area
validated the questionnaire with an average scale of 3. The
questionnaire is valid and can provide unbiased data for the

investigation, allowing 11 to 15%.

International Consultation on Incontinence Questionnaire Male
Lower Urinary Tract Symptoms Module (ICIQ-MLUTS)

The ICIQ-MLUTS is a tool designed to assess male lower urinary
tract symptoms and their influence on quality of life (QoL). It is made
up of 13 items that assess various aspects of LUTS, which include
hesitancy, straining to continue urination, strength of stream,
intermittency, incomplete emptying, urgency, urge urinary
incontinence, stress urinary incontinence, unexplained urinary
incontinence, nocturnal enuresis, post micturition dribble, nocturia,

and frequency. It consists of 0 to 20 scores for voiding symptoms
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subscale while 0 to 24 scores for incontinence symptoms subscale.
The higher the individual's score, the more symptoms are present. A
recent study has established scoring bands for the ICIQ-MLUTS
range, 0-44; mild (0-16), moderate (17-25), and severe (26-44) (Uren

et al., 2020).

The ICIQ-MLUTS has been rigorously verified, dependable, and
responsive in multiple data sets (Abdelmoteleb, 2017). Cronbach’s a
coefficients were 0.76 for ICSmaleVS and 0.78 for ICSmalelS
(Donovan et al., 2000). It has also been proven to have a grade A level
of validation by the International Consultation on Incontinence. It is
now an internationally applicable questionnaire, translated into 26

languages.

3.10 Procedure
After getting ethical approval from the Scientific and Ethical
Review Committee (SERC) of Universiti Tunku Abdul Rahman (UTAR),
the validation form for the self-developed questionnaire was sent out to
the wvalidators. After that, some questions were amended, and
descriptions were added to enhance the participants' understanding. Then,

the questionnaire was officially sent out to the participants.
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The link to the Google Forms of the questionnaire was sent out
through social media, including WhatsApp and Instagram, as well as
Microsoft Teams, to male undergraduate students of UTAR Sungai Long.
Face-to-face recruitment on the university campus was also carried out
using the questionnaire's Quick Response (QR) code. Before answering
the questions, the participants must fill up the informed consent form and

the Personal Data Protection Note.

The first section of the questionnaire was the demographic data
questionnaire. This is to assess the participants' sociodemographic
characteristics and rule out the inclusion and exclusion criteria of the
study. Any participants who did not fulfill the inclusion criteria were

excluded.

Next, the second section of the questionnaire was the screening
questionnaire to check if any participants had bladder or prostate cancer,
Benign Prostatic Hyperplasia, a history of neurological disease, or
surgery on the prostate or bladder. This section also rules out the study's

exclusion criteria.
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After that, the next section of the questionnaire was the self-
developed questionnaire on the risk factors of LUTS, which also
included the alcohol use questionnaire, smoking history, and physical
activity questionnaire. This section assesses the risk factors associated

with those who have LUTS.

Finally, the last part of the questionnaire will be the International
Consultation on Incontinence Questionnaire Male Lower Urinary Tract
Symptoms Module (ICIQ-MLUTS). This section consists of 13
questions to evaluate the male Lower Urinary Tract Symptoms and their

impact on quality of life.

Once the responses were concluded, data collection and coding
were done using Microsoft Excel. The Statistical Package for Social
Sciences (SPSS) version 27.0 was used to analyze the data. Descriptive
data was used to provide data with frequencies, percentages, means, and
standard deviations. The Chi-Square Test determined any association or

relationship between the data. And finally, the report were written.
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3.11 Statistical analysis

Microsoft Excel was used for the data collection and data coding
process. The Statistical Package for the Social Sciences (SPSS) software
version 27.0 was used to perform the statistical analysis. Descriptive
analysis was done to analyze the demographic characteristics, including
the Risk Factors Questionnaire, Alcohol use Questionnaire, Smoking
history, Physical Activity Questionnaire, and ICIQ-MLUTS. Any
categorical data were reported with frequencies and percentages,
whereas any continuous data were reported with means and standard
deviations. The Chi-Square Test was used to determine the relationship
between the prevalence of LUTS and the associated risk factors since the
normality test concluded there are non-normal distributed data. The

significant level was set at p < 0.05.

3.12 Ethical Approval
This study is subjected to ethical approval by the Scientific and
Ethical Review Committee (SERC) of Universiti Tunku Abdul Rahman
(UTAR). Informed consent and Personal Data Protection Notes were
obtained from all participants upon giving the questionnaire. The purpose
of the study, length of participation, procedure, benefits, and data
confidentiality were well-informed to the participants upon receiving the

consent form inside the questionnaire.
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Chapter 4

Results

4.1 Chapter overview

This chapter presents the results of the research project’s data collection.
The sequence will start with the demographic data, the Alcohol Use
Questionnaire, the smoking history, the physical activity questionnaire, and
ICIQ-MLUTS. Any tabulation of the results will be shown with a brief

description and any relevant graphs according to the data collected.

4.2 Normality test

The normality test assessed whether the data follows a normal
distribution. The null hypothesis for this test assumes that the data is normally
distributed. From the test results, the p-value is less than 0.05 (p < 0.05), below
the commonly used significance level of 0.05. This means we reject the null
hypothesis and conclude that sufficient evidence suggests that the data does not
follow a normal distribution. Consequently, an alternative statistical method that
does not assume a normal distribution, the Chi-squared test, is used to determine
the association between the prevalence and the associated risk factors of LUTS

among male university students.
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4.3 Demographic data of respondents

Table 4.1 Sociodemographic data:

Item N (%) Mean (u) = Standard deviation
(SD)
Age 20.97 £1.78
Body Mass Index (BMI)
<18.5 38 (14.4) 22.49 +£3.45
18.5-24.9 154 (58.3)
25-29.9 71 (26.9)
> 30 1(0.4)
Hypertension
No 255 (96.6)
Yes 9(3.4)
Diabetes
No 260 (98.5)
Yes 4(1.5)

Note: N = Total number of respondents

A total of 333 responses were successfully obtained. However, 68
participants met the exclusion criteria. 15 of them disagreed to participate in the
study, 9 females were received, 34 were from foundation and postgraduate, 3 of
them had a history of bladder cancer, 3 had prostate cancer, 2 had an enlarged
prostate, 9 had a history of neurological disease, and 3 had undergone surgery
on the prostate or bladder. The study excluded these participants, leaving 264

responses for the final analysis.
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Table 4.1 displays the demographic information of 264 participants
concerning age, BMI, diabetes, and hypertension. The means and standard
deviations of the respondents' age and BMI are displayed. The frequency and

proportion of diabetes, hypertension, and BMI are also displayed.

4.3.1 Age

The age of respondents spans from 18 to 26 years old. The majority of
respondents were 20 years old, comprising 28.4% (N=75), while those aged 23
years accounted for 16.3% (N=43). The smallest proportion of respondents came
from the age groups of 25 and 26, accounting for 2.3% (N=6). The age groups
of 18 and 19 include 53 respondents, accounting for 20.1%. The age groups of
21, 22, and 23 years old consist of 40, 31, and 16 respondents, corresponding to

15.2%, 11.7%, and 6.1% respectively.

4.3.2 Body Mass Index (BMI)

The Body Mass Index (BMI) of the participants was determined based
on the weight and height data provided by them, utilizing the formula [weight
(kg)/ height (m)*]. The World Health Organisation (WHO) classifies BMI into
five distinct categories: a BMI of less than 17 signifies thinness, a BMI below
18.5 indicates underweight, a BMI ranging from 18.5 to 24.9 represents normal
weight, a BMI of 25 or higher denotes overweight, and a BMI of 30 or above is
classified as obesity. Over half of the respondents were classified within the
normal BMI range (58.3%, N=154). The analysis revealed that 71 respondents
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fall into the overweight category, representing 26.9%, while 38 respondents are
classified as underweight, accounting for 14.4%. Only one respondent is

classified as obese, representing 0.4% of the findings.

4.3.3 Hypertension

There are 96.6% (N=255) of the respondents are not diagnosed with
hypertension, whereas the remaining 3.4% (N=9) have been diagnosed with

hypertension.

4.3.4 Diabetes

From the results, 98.5% (N=260) of the respondents are not diagnosed
with diabetes, whereas the remaining 1.5% (N=4) have been diagnosed with

diabetes.
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4.4 Alcohol Use Questionnaire

Table 4.2 Alcohol Use Questionnaire:

Item

N (%)

Do you drink alcohol?
Yes
No
How often do you drink alcohol?
Never
Monthly
2 to 4 times/ month
2 to 3 times/ week

4 or more times/ week

How many drinks containing alcohol do you have in a

typical day when you are drinking?

lor2
3or4
Sor6
7,8,0r9

10 or more

How often do you have six or more drinks on one

occasion?
Never

Less than monthly
Monthly
Weekly

Daily or almost daily

105 (39.8%)

159 (60.2%)

0

82 (31.1%)
21 (8.0%)
1 (0.4%)

1 (0.4%)

62 (23.5%)
23 (8.7%)
10 (3.8%)
4 (1.5%)

6 (2.3%)

40 (15.2%)
54 (20.5%)
8 (3.0%)
3(1.1%)

0 (0%)

N = Total number of respondents
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Table 4.2 shows the information about the alcohol use of the respondents,
including the frequency and proportion of drinking frequency and the number of

glasses of alcohol.

4.4.1 Alcohol use

Do you drink alcohol?

[
WYes

Figure 4.1 Pie chart distribution of alcohol use

The pie chart reveals that 60.2% (N=159) of the participants abstain from
alcohol consumption, while the remaining 39.8% (N=105) engage in drinking

alcohol.
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4.4.2 Frequency of alcohol use

A significant majority of the respondents (31.1%; N= 82) consume
alcohol monthly. 8.0% (N= 21) drink alcohol 2 to 4 times per month, suggesting
a moderate drinking pattern. Only a very small proportion of respondents (0.4%;
N= 1) drink alcohol more frequently, reporting drinking 2 to 3 times a week, and

another reporting drinking 4 or more times a week.

4.4.3 Number of alcoholic drinks in a typical day of drinking

A majority consume 1 or 2 drinks (23.5%; N= 62), followed by those
who have 3 or 4 drinks (8.7%; N= 23). The minimum percentage recorded is 7,
8, or 9 drinks, represented by 4 respondents (1.5%). In the meantime, 3.8% (N=
10) of the participants reported consuming 5 or 6 drinks, while 2.3% (N= 6)

indicated having 10 or more drinks.

4..4 Frequency of having six or more drinks on one occasion

A significant portion of respondents, precisely 20.5% (N=54), reported
consuming six or fewer drinks less than monthly. The second highest is never
having six or more drinks on one occasion (15.2%, N= 40). A mere 3.0% of
participants (N=8) reported consuming six or more drinks on a single occasion
each month. Having six or more drinks on one occasion weekly is the least

reported behavior with (1.1%, N=3).
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4.5 Smoking History Questionnaire

Table 4.3 Smoking History Questionnaire:

Items N (%)
Do you smoke?

Yes 25 (9.5%)

No 239 (90.5%)
How long have you been smoking?

1 to 3 years 12 (4.6%)

4 to 6 years 10 (3.8%)

7 to 9 years 3 (1.2%)
How frequently do you smoke? (Days/ week)

1to2 3 (1.1%)

3to4 1 (0.4%)

5t06 0 (0%)

7 21 (8%)
How many sticks do you smoke per day?

Ito5 12 (4.6%)

6to 10 2 (0.8%)

More than 10 1 (0.4%)
How many puffs do you smoke per day?

<50 10 (3.9%)

51 to 100 8 (3.1%)

> 100 3 (1.2%)

N= Total number of respondents

45



Table 4.3 shows the information about the smoking history of the
respondents, including the frequency and proportion of years of smoking,

frequency, and the number of sticks or puffs smoked.

4.5.1 Smoking history

Do you smoke?
(Include cigarette smoking, vaping, pipe smoking)
B No
Wyes

Figure 4.2 Pie chart distribution of the smoking history

The pie chart indicates that 90.5% (N=239) of the participants do not

smoke, whereas 9.5% (N=25) are smokers.
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4.5.2 Years of Smoking

From the results, it indicates that 4.6% of smokers (N= 12) have a
smoking history of 1 to 3 years. Among the respondents, 3.8% of smokers (N=
10) reported smoking for a duration of 4 to 6 years, while 3% of smokers (N=

3) indicated they had smoked for 7 to 9 years.

4.5.3 Frequency of smoking

The majority of smokers engage in smoking every day of the week,
accounting for 8% of the respondents (N= 21). Additionally, 1.1% of smokers
(N=3) engage in smoking 1 to 2 days per week, while 0.4% of smokers (N= 1)

smoke 3 to 4 days per week.

4.5.4 Number of Cigarettes Smoked Per Day

Most smokers smoke 1 to 5 sticks per day, accounting for 4.6% of the
respondents (N= 12). Additionally, 0.8% of smokers (N= 2) smoke 6 to 10
sticks per day, while 0.4% of smokers (N= 1) smoke more than 10 sticks per

day.
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4.5.5 Number of Puffs Smoked Per Day

Most smokers smoke less than 50 puffs per day, accounting for 3.9% of

the respondents (N= 10). Additionally, 3.1% of smokers (N= 8) smoke 51 to

100 puffs per day, while 2.0% of smokers (N= 3) smoke more than 100 puffs

per day.

4.6 Physical Activity Questionnaire

Table 4.4 Physical Activity Questionnaire:

Items N (%)
Day of vigorous physical activity
0 74 (28.0%)
lIto3 92 (59.8%)
4t06 27 (10.3%)
7 5(1.9%)
Day of moderate physical activity
0 46 (17.4%)
lIto3 146 (55.4%)
4t06 59 (22.3%)
7 13 (4.9%)
Days of walking for at least 10 minutes at a time
0 9 (3.4%)
1to2 33 (12.5%)
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3to4 28 (10.6%)
5t06 69 (26.2%)
7 125 (47.3%)

Level of Physical Activity

High 73 (27.7%)
Moderate 126 (47.7%)
Low 65 (24.6%)
Time spent
sitting on a weekday
1to4 51 (20.5%)
5to8 155 (58.7%)
More than 8 55 (20.8%)

N= Total number of respondents

Table 4.4 shows information about the respondents' physical activity,
including the frequency and proportion of vigorous and moderate physical
activity, days of walking for at least 10 minutes at a time, and time spent sitting

on a weekday.
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4.6.1 Day of Vigorous Physical Activity

The number of days respondents engaged in vigorous physical activity
over the past week is recorded. A majority of respondents, specifically 59.8%
(N=92), reported engaging in 1 to 3 days of vigorous physical activity. The least
was 7 days of vigorous physical activity, accounting for 5% of the respondents
(N= 5). In the past week, 28% of the respondents (N= 74) reported no
engagement in vigorous physical activity. In the meantime, 10.3% of participants
(N=27) reported engaging in 4 to 6 days of vigorous physical activity over the

past week.

4.6.2 Days of Moderate Physical Activity

The results show the count of days on which respondents participated in
moderate physical activity during the last week. A significant portion of
participants, precisely 55.4% (N= 146), indicated participating in 1 to 3 days of
moderate physical activity. The least day was 7 days of moderate physical
activity, accounting for 4.9% of the respondents (N= 13). During the previous
week, 17.4% of the participants (N= 46) indicated they did not engage in
moderate physical activity. During this period, 22.3% of participants (N= 59)
indicated that they had engaged in moderate physical activity for 4 to 6 days in

the preceding week.
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4.6.3 Days of Walking for At Least 10 Minutes At A Time

In the last 7 days, 47.3% of the respondents (N= 125) did walking for a
minimum of 10 minutes at a time each day. A notable 26.2% of participants (N=
69) have been walking for at least 10 minutes at a time, 5 to 6 days a week. A
total of 10.6% (N= 28) of respondents engaged in walking for 3 to 4 days, while
12.5% (N=33) walked for 1 to 2 days. Additionally, 3.4% (N=9) of respondents

did not walk for at least 10 minutes at a time over the past week.

4.6.4 Level of Physical Activity

A significant portion of the respondents, specifically 47.7% (N= 126),
exhibit moderate levels of physical activity. Although the other shows a nearly
identical percentile, 27.7% of respondents (N= 73) exhibit high levels of
physical activity, while 24.6% (N= 65) demonstrate low levels of physical

activity.

4.6.5 Time Spent Sitting On a Weekday

A large majority of the respondents, specifically 58.79% (N=155),
reported spending between 5 to 8 hours seated on an average weekday.
Additionally, 20.5% (N= 51) of participants reported spending 1 to 4 hours
seated on a weekday, while 2% (N=55) indicated they spent over 8 hours seated

during the same period.
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4.7 International Consultation on Incontinence Questionnaire Male Lower
Urinary Tract Symptoms Module (ICIQ-MLUTYS)

Table 4.5 International Consultation on Incontinence Questionnaire Male
Lower Urinary Tract Symptoms Module (ICIQ-MLUTS):

Items N (%) Mean (p) Standard
deviation (SD)

Hesitancy

Never 145 (54.9%)

Occasionally 75 (28.4%)

Sometimes 25 (9.5%)

Most of the time 12 (4.5%)

All of the time 7 (2.7%)
Straining to void

Never 197 (74.6%)

Occasionally 33 (12.5%)

Sometimes 18 (6.8%)

Most of the time 9 (3.4%)

All of the time 7 (2.7%)

Would you say that the
strength of your urinary
stream is...

Normal

Occasionally reduced

Sometimes reduced

Reduced most of the time

Reduced all of the time

208 (78.8%)
38 (14.4%)
11 (4.2%)

4 (1.5%)

3 (1.1%)
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Do you stop and start
more than once while you

urinate?
Never 179 (67.8%)
Occasionally 57 (21.6%)
Sometimes 14 (5.3%)
Most of the time 12 (4.5%)
All of the time 2 (0.8%)

How often do you feel
that your bladder has not
emptied properly after
you have urinated?

Never 146 (55.3%)
Occasionally 87 (33.0%)
Sometimes 22 (8.3%)
Most of the time 5(1.9%)
All of the time 4 (1.5%)

Do you have a sudden
need to rush to toilet to

urinate?
Never 148 (56.1%)
Occasionally 72 (27.3%)
Sometimes 35 (13.3%)
Most of the time 7 (2.7%)
All of the time 2 (0.8%)
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Does urine leak before
you can get to the toilet?

Never 227 (86.0%)
Occasionally 23 (8.7)
Sometimes 8 (3.0%)
Most of the time 3(1.1%)
All of the time 3 (1.1%)

Does urine leak when you
cough or sneeze?

Never 221 (83.7%)
Occasionally 33 (12.5%)
Sometimes 6 (2.3%)
Most of the time 0

All of the time 4 (1.5%)

Do you ever leak for no
reason and  without
feeling that you want to

go?
Never 240 (90.9%)
Occasionally 14 (5.3%)
Sometimes 6 (2.3%)
Most of the time 2 (0.8%)
All of the time 2 (0.8%)
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Do you leak urine when
you are asleep?

Never 222 (84.1%)
Occasionally 31 (11.7%)
Sometimes 5 (1.9%)
Most of the time 2 (0.8%)
All of the time 4 (1.5%)

How often have you had a
slight wetting of your
pants a few minutes after
you had finished
urinating and had
dressed yourself?

Never 204 (77.3%)
Occasionally 48 (18.2%)
Sometimes 4 (1.5%)
Most of the time 4 (1.5%)
All of the time 4 (1.5%)

How often do you pass
urine during the day?

1 to 6 times 157 (59.5%)
7 to 8 times 75 (28.4%)
9 to 10 times 23 (8.7%)
11 to 12 times 7 (2.7%)

13 or more times 2 (0.8%)
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During the night, how
many times do you have
to get up to urinate, on

average?
None 149 (56.4%)
One 94 (35.6%)
Two 19 (7.2%)
Three 2 (0.8%)

Four or more

ICIQ-MLUTS Score

No 36 (13.6%) 5.51 6.566
Mild 217 (82.2%)

Moderate 6 (2.3%)

Severe 5 (1.9%)

N= Total number of respondents

Table 4.5 shows the information obtained from ICIQ-MLUTS, a total of
13 questions. The questions are about some lower urinary tract symptoms that
respondents may face daily. Every question has a score: 1 — Never, 2 —
Occasionally, 3 — Sometimes, 4 — Most of the time, and 5 — all of the time. This
makes the lowest total possible score to be 13 and the highest total possible score
to be 65. The scores are as follows: 0-16 points mean mild symptoms, 17-25

points mean moderate symptoms, and 26-44 points mean severe symptoms.
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4.7.1 Hesitancy

The question asked for hesitancy is, “Is there a delay before you can start
to urinate?”. Most respondents (54.9%; N= 145) never experienced hesitancy,
followed by 28.4% (N= 75) who occasionally experienced hesitancy. Only 2.7%
of respondents (N=7) experience hesitancy all of the time. The other 9.5% of
respondents (N= 25) sometimes experience hesitancy, and 4.5% of respondents

(N=12) experience hesitancy most of the time.

4.7.2 Straining to void

The question asked for straining to void is, “Do you have to strain to
continue urinating?”. Most respondents (74.6%; N= 197) never experienced
straining to void, followed by 12.5% (N= 33) who occasionally experienced
straining to void. Only 2.7% of respondents (N=7) experience straining to void
all of the time. The other 6.8% of respondents (N= 18) sometimes experience
straining to void, and 3.4% of respondents (N= 9) experience straining to void

most of the time.
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4.7.3 Strength Of Urinary Stream

The question asked for the strength of the urinary stream is, “Would you
say that the strength of your urination stream is...”. Most respondents (78.8%;
N= 208) have normal strength of the urinary stream. There are 14.4% of
respondents (N= 38) who have occasionally reduced strength of the urinary
stream. Only 1.1% of respondents (N=3) experience reduced strength of the
urinary stream all of the time. The other 4.2% of respondents (N= 11) sometimes
experience reduced strength, and 1.5% (N= 4) experience reduced strength most

of the time.

4.7.4 Intermittency

The question asked for the experience of intermittency is, “Do you stop
and start more than once while you urinate?”. The majority of respondents
(67.8%; N= 179) never experience intermittency, followed by 21.6% of
respondents (N= 57) who have occasionally experienced intermittency. Only 0.8%
of respondents (N=2) experience intermittency all of the time. The other 5.3%
of respondents (N= 14) sometimes experience intermittency, and 4.5% of

respondents (N= 12) experience intermittency most of the time.
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4.7.5 Incomplete Bladder Emptying

The question asked for the experience of incomplete bladder emptying
is, “How often do you feel that your bladder has not emptied properly after you
have urinated?”. The majority of respondents (55.3%; N= 146) never experience
incomplete bladder emptying, followed by 33.0% of respondents (N= 87) who
have occasionally experienced incomplete bladder emptying. Only 1.5% of
respondents (N=4) experience incomplete bladder emptying all of the time. The
other 8.3% of respondents (N= 22) sometimes experience incomplete bladder
emptying, and 1.9% of respondents (N= 5) experience incomplete bladder

emptying most of the time.

4.7.6 Urgency

The question asked for the experience of urgency is, “Do you have a
sudden need to rush to toilet to urinate?”’. Most respondents (56.1%; N= 148)
never experience urgency, followed by 27.3% (N= 72) who have occasionally
experienced urgency. Only 0.8% of respondents (N=2) experience urgency all of
the time. The other 13.3% of respondents (N= 35) sometimes experience urgency,

and 2.7% (N= 7) experience urgency most of the time.
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4.7.7 Urinary Incontinence

The question asked for the experience of urinary incontinence is, “Does
urine leak before you can get to the toilet?”. Most respondents (86.0%; N= 227)
never experience urine leaks before getting to the toilet, followed by 8.7% (N=
23) who have occasionally experienced urinary incontinence. Two groups of 1.1%
of respondents (N= 3) have experienced urinary incontinence most of the time
and all of the time, respectively. The other 3.0% of respondents (N= 8§)

sometimes experience urinary incontinence.

4.7.8 Stress Urinary Incontinence

The question asked for the experience of stress urinary incontinence is,
“Does urine leak when you cough or sneeze?”. Most respondents (83.7%; N=
221) never experience stress urinary incontinence, followed by 12.5% (N= 33)
who have occasionally experienced stress urinary incontinence. The other 2.3%
of respondents (N= 6) sometimes experience stress urinary incontinence. The
lowest percentile of respondents is 1.5% (N=4), who experienced stress urinary

incontinence most of the time.
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4.7.9 Insensible Urinary Incontinence

The question asked for the experience of insensible urinary incontinence
is, “Do you ever leak for no reason and without feeling that you want to go?”.
Most respondents (90.9%; N= 240) never experience insensible urinary
incontinence, followed by 5.3% (N= 14) who have occasionally experienced
insensible urinary incontinence. The other 2.3% of respondents (N= 6)
sometimes experience insensible urinary incontinence. The lowest percentile of
respondents comes with two groups of 0.8% (N= 2), who experienced insensible

urinary incontinence most of the time and all of the time, respectively.

4.7.10 Nocturia enuresis

The question asked for the experience of nocturia enuresis is, “Do you
leak urine when you are asleep?”. Most respondents (84.1%; N= 222) never
experience nocturia enuresis, followed by 11.7% (N=31) who have occasionally
experienced nocturia enuresis. The other 1.9% of respondents (N=5) sometimes
experience it, and 1.5% (N=4) experience it all of the time. The lowest percentile
of respondents comes from 0.8% (N= 2), who experienced nocturia enuresis

most of the time.
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4.7.11 Post-voiding Incontinence

The question asked for the experience of post-voiding incontinence is,
“How often have you had a slight wetting of your pants a few minutes after you
had finished urinating and had dressed yourself?”. Most respondents (77.3%; N=
204) never experience this, followed by 18.2% (N=48) who have occasionally
experienced post-voiding incontinence. The other three scores (sometimes, most
of the time, and all of the time) have the same percentile of respondents, 1.5%

(N= 4).

4.7.12 Day-time Frequency

The question asked for the day-time frequency is, “How often do you
pass urine during the day?”. Most respondents (59.5%; N= 157) pass urine 1 to
6 times a day, followed by 28.4% (N=75) who pass 7 to 8 times urine a day. The
other 8.7% (N= 23) pass urine 9 to 10 times a day, and 2.7% (N= 7) pass urine
11 to 12 times a day. The least reported is 13 or more times a day, accounting for

0.8% (N=2).
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4.7.13 Nocturia

The question asked for the nocturia is, “During the night, how many
times do you have to get up to urinate, on average?”. Most respondents (56.4%;
N= 149) did not get up to urinate at night, followed by 35.6% (N= 94) who got
up one time at night to urinate. The other 7.2% (N= 19) get up 2 times to urinate

at night, and 0.8% (N=2) get up three times.

4.7.14 ICIQ-MLUTS Score

Figure 4.3 presents the proportion of respondents who report
experiencing LUTS and those who do not. Symptoms can be categorized into
three levels: mild, moderate, and severe. A significant portion of the
respondents, precisely 95.8% (N=217), display mild symptoms. A minimal
fraction comprises individuals facing severe symptoms, accounting for 1.9%
(N=15). A total of 2.3% (N= 6) demonstrate moderate symptoms. Among the

respondents, 13.6% (N= 36) reported no LUTS.
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4.8 Association Between Prevalence of LUTS and Risk Factors

Table 4.6: Association between Prevalence of LUTS and Risk Factors

Risk factor LUTS X2 dfr p-value
No, N (%) Yes N, (%)

BMI <18.5 10 (3.8) 28 (10.6) 12.452 9 0.189
18.5-24.9 15 (5.7) 139 (52.7)
25-299 11 (4.2) 60 (22.7)
> 30 0 1(0.4)

Hypertension No 35(13.3) 220 (83.4) 0.483 3 0.923
Yes 1(0.4) 8 (3.0)

Diabetes No 36 (13.6) 224 (84.9) 0.880 3 0.830
Yes 0 4(1.5)
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Alcohol use

How often do you
drink alcohol?

How many drinks
containing alcohol do
you have in a typical
day when you are
drinking?

No

Yes

Never

Monthly

2 to 4 times/ month
2 to 3 times/ week

4 or more times/week

lor2

3or4

S50r6

30 (11.4)

6(2.3)

5(1.9)

1(0.4)

1(0.4)

3(1.1)

65

129 (48.8) 11.169 3

99 (37.6)

0 27.431 12
77 (29.2)

21 (8.0)

1 (0.4)

0

61 (23.1) 42.653 15

23 (8.7)

7(2.7)

0.011

0.007

<0.001



How often do you have
six or more drinks on
one occasion?

Smoking

7,8, 0r9

10 or more

Never

Less than monthly
Monthly
Weekly

Daily or almost daily

No

Yes

2(0.8)

1 (0.4)

4(1.5)
1 (0.4)
0

36 (13.6)

31 (11.7)

5(1.9)

66

4(1.5)

4(1.5)

39 (14.8) 82.141 12

50 (19.0)
7(1.2)
3 (100.0)

228 (86.4)

208 (78.8) 7.233 3

20 (7.6)

<0.001

0.065



How long have you
been smoking

How frequently do you
smoke? (Days/ week)

How many sticks do
you smoke per day?

1 to 3 years
4 to 6 years

7 to 9 years

1to2
3to4

5t06

1to5
6to 10

More than 10

1 (0.4)

4 (1.6)

1 (0.4)

4(1.5)

4(1.6)
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11 (4.3) 61.690 24
6(2.3)

3(1.2)

3(1.1) 15.347 9
0
0

17 (6.5)

8 (3.1) 50.748 21
2(0.8)

1 (0.4)

<0.001

0.082

<0.001



How many puffs do
you smoke per day?

Vigorous physical
activity

Moderate physical
activity

<50

51 to 100

> 100

1to3

4106

1to3

4t06

3(1.1)

1 (0.4)

6(2.3)
28 (10.6)
2(0.8)

0

5(1.9)
21 (8.0)
5(1.9)

5(1.9)

68

10 (4.0) 59.897 30
5(1.9)

2(0.8)

68 (25.8) 36.636 21
126 (49.3)
25 (9.5)

5(1.9)

41 (15.5) 30.206 21
125 (47.4)
54(20.5)

8 (3.0)

<0.001

0.019

0.088



Days of walking for at
least 10 minutes at a
time

Level of physical
activity

Time spent
sitting on a weekday

1to?2
3to4

5t06

High
Moderate

Low

1to4
5to 8

More than 8

3(1.1)

72.7)
0
5(1.9)

21 (8.0)

14 (5.3)
11 (4.2)

11 (4.2)

12 (4.6)
21 (7.9)

3(1.2)

6(2.3)

11 (4.2)
28 (10.7)
64 (24.2)

104 (39.4)

59 (22.4)
115 (43.5)

54 (20.5)

42 (16.1)
134 (50.8)

52 (19.7)

50.505 21
10.531 6
80.982 27

<0.001

0.104

<0.001

*Chi Square test was performed, level of significant at p <0.05, df = degree of freedom.
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Table 4.6 illustrates the association between the occurrence of LUTS and
the associated risk factors. Nine out of seventeen risk factors have a significant
association with the prevalence of LUTS since the p-value is less than 0.05. So,
the null hypothesis is rejected and the alternate hypothesis is that there is a
significant association between the prevalence and the associated risk factors of
LUTS among male university students. The analysis indicates that there is no
notable connection between BMI and the occurrence of LUTS, given that the p-
value exceeds the standard significance level of 0.05. This indicates that BMI
does not seem to affect the likelihood of experiencing LUTS in this sample. This

applies equally to hypertension and diabetes.

Conversely, a notable association exists between alcohol consumption
and LUTS, indicated by a p-value of less than 0.05. This indicates that the intake
of alcohol could play a role in the development of LUTS. The frequency of
alcohol intake also shows a notable correlation with LUTS (p-value < 0.05).
Increased alcohol consumption is probably associated with a greater occurrence
of LUTS. A notable and significant correlation exists between alcohol
consumption on a typical day when drinking and the occurrence of LUTS,
indicating that individuals who consume higher amounts are more prone to
experiencing these symptoms. Next, a significant correlation is observed
between binge drinking behavior (having six or more drinks on one occasion)

and LUTS. People who participate in binge drinking, whether regularly or less
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than monthly, have a significantly higher likelihood of reporting lower urinary

tract symptoms.

71



The analysis of smoking behavior reveals no significant association with
LUTS, indicated by a p-value exceeding 0.05. This suggests that smoking is not
a major factor influencing the prevalence of LUTS within this sample.
Nonetheless, a robust and significant association exists between the duration of
smoking and LUTS. Individuals with a longer history of smoking tend to have a
higher likelihood of reporting LUTS. The frequency of smoking (in days per
week) demonstrates a trend approaching significance; however, the p-value
remains just above 0.05 (p= 0.082), suggesting that the association does not
reach statistical significance in this instance. There is a significant correlation
between daily cigarette consumption and the prevalence of LUTS. A higher daily
intake of cigarettes correlates with an increased probability of experiencing

LUTS. The same applies to the daily count of puffs consumed.

The analysis of the respondents' physical activity reveals a notable
correlation between vigorous physical activity and LUTS. Individuals who
participate in lower levels of vigorous physical activity are more prone to
experiencing LUTS. Nonetheless, the relationship between moderate physical
activity and LUTS does not reach statistical significance (p-value > 0.05). A
notable and significant correlation exists between regular walking (for a
minimum of 10 minutes) and the presence of LUTS. Individuals who engage in
walking more often generally exhibit reduced occurrences of LUTS. In summary,
the findings indicate that there is no meaningful relationship between overall

physical activity levels (high, moderate, low) and LUTS, as evidenced by a p-
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value greater than 0.05. A notable and significant correlation is identified
between the duration of sitting on weekdays and LUTS. A greater amount of

sedentary behavior correlates with an increased prevalence of LUTS.
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Chapter 5

DISCUSSION

5.1 Chapter overview

This chapter will present the results and findings in alignment with the
research objectives. Following that discussion, the study will address certain

limitations and provide recommendations.

5.2 Prevalence of Lower Urinary Tract Symptoms (LUTS)

This study highlights a striking prevalence of LUTS among male
university students, with an overall prevalence of 86.4%. This finding
underscores the substantial burden of LUTS even in a relatively young and
healthy population, a demographic typically considered at low risk for urinary
tract conditions. The distribution of LUTS was according to the scoring from
ICIQ-MLUTS, which indicates mild (0-16), moderate (17-25), and severe (26-
44) (Uren et al., 2020). However, this study excluded those who scored 0 as
having LUTS, as it was determined that participants who do not report any

symptoms should not be included as having LUTS or mild symptoms.
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The breakdown of symptom severity revealed that the majority of
participants (82.2%) experienced mild symptoms, with only a tiny fraction
reporting moderate (2.3%) or severe (1.9%) symptoms. These results are
consistent with the understanding that LUTS can manifest across a spectrum of
severities, often beginning with mild symptoms that may go unnoticed or be
considered insignificant by individuals. However, even mild symptoms can
negatively impact quality of life, productivity, and overall well-being if left

unaddressed.

The high prevalence of mild symptoms may be attributed to lifestyle
factors commonly associated with university students, such as prolonged sitting
periods during studies, smoking, irregular hydration patterns, high intake of
caffeinated or carbonated beverages, and stress. These behaviours can irritate the
bladder or disrupt normal urinary patterns, potentially contributing to LUTS.
Additionally, some participants may have underlying but undiagnosed
conditions, such as bladder overactivity or mild infections, which could

exacerbate symptoms.
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The low prevalence of moderate and severe symptoms aligns with
expectations for this age group, as more severe LUTS are typically associated
with older populations and may result from conditions like benign prostatic
hyperplasia (BPH) or other age-related changes in urinary function. However,
any severe symptoms in this young cohort warrant attention, as they may indicate

underlying urological abnormalities requiring medical evaluation.

Comparing these findings to existing literature, the prevalence of LUTS
among this sample appears similar to a recent study focusing on younger
populations. A study on young men aged 39 or younger found that approximately
half reported experiencing LUTS, with storage or "irritative" voiding symptoms
being nearly twice as common as "obstructive" symptoms (Beland et al., 2022).
Compared to older populations, the prevalence of LUTS in this study is notably
higher for mild symptoms but lower for moderate and severe symptoms. This
aligns with expectations that LUTS severity increases with age due to factors
such as prostate enlargement and diminished bladder function. For instance,
studies on men aged 50 and older report prevalence rates of moderate to severe
LUTS ranging from 30% to 50%, primarily driven by obstructive symptoms
related to benign prostatic hyperplasia (BPH) (Samir et al., 2014). A 2020 study
conducted in an urban public primary care clinic in Malaysia reported that
among male patients aged 60 and above, the prevalence of moderate symptoms

was 17.6%, and severe symptoms were 2.9% (Isa & Aziz, 2020).
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5.3 The Prevalence of The Associated Risk Factors for Lower Urinary

Tract Symptoms (LUTS)

This study examined various risk factors associated with the prevalence
of lower urinary tract symptoms (LUTS) among male university students. The
findings revealed that several lifestyle and health-related behaviours contribute

significantly to LUTS in this population.

The data demonstrated a higher prevalence of LUTS among participants
with a normal BMI between 18.5 to 24.9 (52.7%), followed by those in the
overweight category with a BMI between 25 to 29.9 at 22.7%. Surprisingly, the
prevalence of LUTS was very low (0.4%) in individuals with a BMI over 30.
This distribution contrasts with some existing literature that identifies
overweight and obesity as key risk factors for LUTS. A recent study published
in 2024 assessed the prevalence of LUTS among normal-weight, overweight,
and obese Palestinians. The findings indicated that overweight and obese
individuals had a higher prevalence of LUTS compared to their normal-weight
counterparts, suggesting a direct correlation between increased BMI and the
occurrence of LUTS (Amous et al., 2024). However, the absence of severe

obesity in this study limits further interpretation of this association.
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The results also conclude that among participants with LUTS, 3% had
hypertension, and 1.5% had diabetes. Interestingly, more participants (83.4%)
who are not diagnosed with hypertension have LUTS and the same for those
without diabetes, with 84.9% having LUTS. Compared with another study that
is in young adult men, the study shows that the prevalence of LUTS is relatively
higher among men with hypertension and diabetes (Korneyev et al., 2019).
Hypertension is known to impair blood flow to pelvic organs, which may
contribute to bladder dysfunction, while diabetes can cause neuropathy and
microvascular complications, leading to altered bladder sensation and impaired
detrusor muscle activity (Laurent & Boutouyrie, 2015). These conditions are
well-established risk factors for LUTS, particularly in older populations, due to
their impact on vascular health and bladder function. A study among older adults
reported that over 50% of men and women with diabetes have bladder
dysfunction, reflecting a progressive uropathic complication of diabetes (Brown
et al., 2005). The relatively low prevalence of hypertension and diabetes in this
young cohort aligns with their age demographic but still underscores their

potential role in exacerbating LUTS when present.

Besides, alcohol consumption emerged as a significant risk factor for
LUTS, with 37.6% of participants who consumed alcohol experiencing
symptoms, but higher in those who did not consume alcohol, which is 48.8% of
the participants. A study by Kawahara et al. (2020) reported that LUTS

prevalence could be higher among non-drinkers due to the absence of protective
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mechanisms associated with moderate alcohol consumption, such as improved
blood flow and reduced inflammation in the urinary tract. Notably, among these
participants, those who consumed alcohol monthly accounted for the most
significant proportion (29.2%), suggesting that even moderate or infrequent
alcohol intake may contribute to the development of LUTS. In a study by Wong
et al. (2010), frequent alcohol intake was associated with a higher prevalence of
LUTS, particularly storage symptoms. However, infrequent drinkers, such as
those consuming alcohol monthly, were less studied. This study suggests that
even occasional consumption could trigger LUTS, potentially due to individual
variability in alcohol metabolism or sensitivity. For those who have binge
drinking daily, it is more prevalent to LUTS in this study. There is also a similar
finding in the study by Bradley et el (2017), which moderate alcohol
consumption might protect against LUTS, heavy episodic drinking increases the
risk and another study by Noh et al. (2020) found that binge drinking is
significantly associated with an increased severity of LUTS, particularly storage

symptoms like frequency and urgency.

Smoking was reported by 7.6% of participants with LUTS. However,
more proportion came from non-smokers (78.8%). The majority of smokers with
LUTS indicate daily smoking habits. Among those affected, longer durations of
smoking (4-6 years) and higher smoking frequencies (7 days per week) were
notably associated with an increased prevalence of LUTS. Among participants

who smoked, those smoking 1 to 5 cigarettes per day constituted 1.6% of
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individuals without LUTS and 3.1% of those with LUTS. Participants smoking
6 to 10 cigarettes per day were exclusively found in the LUTS group (0.8%).
Smoking more than 10 cigarettes per day was rare, with 0.4% prevalence only
among individuals with LUTS. These findings suggest a possible dose-response
relationship where higher cigarette consumption is associated with LUTS. A
study by Kawahara et al. (2020) has similarly observed that increased smoking
frequency contributes to the prevalence of LUTS due to vascular dysfunction,
bladder irritation, and chronic inflammation caused by smoking. The number of
puffs per day also demonstrated a link with LUTS. Participants taking less than
50 puffs per day were absent in the non-LUTS group but constituted 4.0% of
those with LUTS. Vaping 51 to 100 puffs per day was more prevalent in the
LUTS group (1.9%) compared to the non-LUTS group (1.1%). Participants
consuming more than 100 puffs per day were observed only in the LUTS group
(0.8%). This can conclude that a higher prevalence of participants with LUTS
among those reporting more puffs suggests that vaping intensity may be a
significant risk factor for LUTS. Although there is limited research directly
examining the prevalence of LUTS among individuals who vape, given the
known association between smoking and LUTS, and the presence of harmful
chemicals in e-cigarette vapour, it is plausible that vaping could similarly affect

urinary tract function

In this study, low vigorous and moderate physical activity were prevalent

among participants with LUTS. Among participants with LUTS, 49.3% engaged
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in vigorous physical activity 1 to 3 days per week, while only 1.9% reported
daily vigorous activity. The prevalence of LUTS appears to decrease with
increasing frequency of vigorous physical activity. This suggests that more
consistent vigorous physical activity may have a protective effect against LUTS.
Infrequent vigorous physical activity (1-3 days per week) is the most prevalent
among those with LUTS, which underscores a potential relationship between
insufficient vigorous exercise and the persistence or exacerbation of LUTS.
Existing research supports the beneficial role of physical activity in reducing
LUTS prevalence. Studies, such as De Nunzio et al. (2019), have shown that
higher levels of physical activity are associated with a reduced risk of LUTS in
older adults, likely due to improved circulation, enhanced detrusor muscle
function, and reduced systemic inflammation. Conversely, Park et al. (2018)
found that sedentary behaviour and low physical activity levels increase LUTS

risk, especially in middle-aged individuals.

Moderate physical activity followed a similar pattern, with 47.4% of
participants with LUTS engaging in moderate activity 1 to 3 days per week,
compared to only 3.0% reporting daily moderate activity. The findings suggest
that moderate activity, even when performed consistently, may have a less
pronounced association with LUTS reduction than vigorous physical activity.
However, the absence of a linear association between moderate activity and

LUTS prevalence aligns with findings by Mondul et al. (2020), which suggest
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that moderate activity alone may not significantly impact LUTS progression or

severity.

This study assessed the frequency of walking for at least 10 minutes at a
time. Participants who walked daily (7 days per week) for at least 10 minutes
represented the largest group among those with LUTS, accounting for 39.4% of
the population. This was followed by participants who walked 5 to 6 days per
week (24.2%) and those who walked 3 to 4 days per week (10.7%). On the other
hand, participants who rarely walked (1 to 2 days per week) or did not walk at
all comprised a smaller proportion, at 4.2% and 2.3%, respectively. Existing
research highlights the potential benefits of regular walking on LUTS. Studies,
such as those by De Nunzio et al. (2019), suggest that walking, as a low-impact
physical activity, can improve pelvic floor muscle tone, enhance bladder control,
and reduce the risk of LUTS. Furthermore, Park et al. (2018) found that
sedentary behaviour is closely linked to increased LUTS prevalence, while even
moderate physical activity like walking can mitigate some symptoms. However,
the inconsistent relationship between walking frequency and LUTS in this study
aligns with findings by Mondul et al. (2020), which suggest that physical activity
may have a variable impact on LUTS depending on the intensity, duration, and
other factors such as age and comorbidities. The high prevalence of LUTS
among daily walkers may seem counterintuitive, as walking is generally
regarded as beneficial for overall health and potentially protective against LUTS.

However, this pattern may reflect the participants' attempts to mitigate LUTS
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symptoms through lifestyle changes, including increased physical activity by
walking, or it could indicate that walking alone may not sufficiently address the

underlying mechanisms of LUTS.

Prolonged sitting on weekdays was also common among participants
with LUTS, with 50.8% sitting for 5-8 hours daily and 19.7% sitting for more
than 8 hours. A smaller proportion (16.1%) of participants sat for 1 to 4 hours
per weekday. This study concludes that individuals with a more sedentary
lifestyle are more prevalent in LUTS. A study by Park et al. (2018) had similar
findings, highlighting that sedentary behaviour, defined as sitting for extended
periods, was correlated with an increased prevalence of LUTS in middle-aged
Korean men. Interestingly, individuals who reported sitting for 1 to 4 hours daily
represented a smaller proportion of those with LUTS. This observation is
consistent with research indicating that individuals who engage in more than 30
hours of television viewing per week are at a higher risk of developing LUTS

than those who watch less than 1 hour weekly (Mondul et al., 2020)
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5.4 Association Between The Prevalence and The Associated Risk Factors

of Lower Urinary Tract Symptoms (LUTS)

The study concluded a significant relationship between the prevalence of
LUTS and some associated risk factors. This is proved by the results of the Chi-
Square Test used to identify the association between the variables. Risk factors
include alcohol consumption, frequency of alcohol intake, number of alcoholic
drinks on a typical day when drinking, binge drinking behaviour, duration of
smoking, daily cigarette consumption, daily puffs smoked, frequency of
vigorous physical activity, regular walking and duration of sitting on weekdays
all had a p-value of <0.05, indicating a strong association with LUTS. Other risk
factors, including BMI, hypertension, diabetes, smoking behaviour, frequency
of smoking (in days per week), frequency of moderate physical activity, and
level of physical activity, had a p-value larger than 0.05, which indicates that

they do not have any relationship with LUTS.

The results of the association were mixed for alcohol consumption. The
results of this study showed a significant association between alcohol
consumption, frequency of alcohol intake, number of alcoholic drinks on a
typical day when drinking, and binge drinking behaviour associated with LUTS.
Participants who consume alcohol monthly have a greater chance of developing
LUTS. However, some research suggests a protective effect of moderate alcohol
consumption against LUTS. Studies have reported a J-shaped association,

indicating that while moderate alcohol consumption may be associated with a
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reduced risk of LUTS, heavy drinking could increase the risk (Myung Ju Oh et
al., 2012). These findings suggest that the relationship between alcohol
consumption and LUTS is complex and may depend on the amount and pattern

of drinking.

While the association between smoking and LUTS are complicated in
this study. Duration of smoking history, daily cigarette consumption, and daily
puffs smoked were found to be significantly associated with LUTS while
smoking behaviour and frequency of smoking (in days per week) were not. This
may be due to the cumulative effect of duration of smoking and daily intake.
Longer smoking histories represent prolonged exposure to harmful substances
like nicotine and tar, which can lead to more chronic changes in vascular health,
inflammation, and possibly bladder function. The number of cigarettes or puffs
smoked per day directly relates to the intensity of exposure to toxins, which may
have more immediate and measurable effects on the urinary system compared to
the number of days smoking occurs. Various studies have explored the
connection between smoking and LUTS, with some suggesting that smoking
may have a negative effect on LUTS. A study shown at the ICS 2019 conference
revealed that smoking notably worsens LUTS and chronic prostatic
inflammation in individuals with benign prostatic hyperplasia (BPH) (Inamura
et al., 2019). The investigation examined 118 patients with BPH and found that
smokers exhibited elevated scores on the International Prostatic Symptom Score

(IPSS) in comparison to non-smokers, suggesting more severe symptoms.
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Nonetheless, the length of smoking was found to have a negative correlation
with bladder function, including aspects such as a strong desire to void and

urgency in the research.

The study into the association of vigorous physical activity and regular
walking with LUTS is substantiated by current literature. Studies have
demonstrated that higher levels of physical activity are associated with a lower
prevalence and severity of LUTS. For instance, research has found that higher
physical activity levels were associated with reduced odds of LUTS in men
(Hwang et al., 2024). On the other hand, moderate physical activity was found
to be not associated with LUTS. This could be due to LUTS being more
influenced by vigorous physical activity than moderate physical activity. Many
research has found that vigorous activity could reduce the risk of developing
LUTS including study by Mondul et al. (2020) and Hwang et al. (2024). This
indicates that while moderate activity may not have a significant effect, engaging
in more vigorous exercise 1s associated with better bladder health and function
in improving pelvic floor strength, reducing obesity-related pressure on the
bladder, and enhancing vascular health, which are factors potentially affecting

LUTS.

Additionally, the duration of sitting on weekdays was associated with the

prevalence of LUTS. A longer sitting time indicates a more sedentary lifestyle,
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which will increase the risk of developing LUTS. This was also found in the
study by Park et al. (2018), which found that longer sitting time has been
associated with an increased risk of LUTS development, independently of
physical activity levels. This can be explained by reduced muscle activity, which
further weakens muscles and reduces the ability to support bladder function
effectively. The sustained pressure on the perineum due to prolonged sitting will
cause impaired blood flow, increasing discomfort or irritation in the pelvic
region and exacerbating LUTS (Maharajh et al., 2015). Participants who report
longer sitting time also show lower overall physical activity levels, which is
another associated risk factor. These findings underscore the importance of
regular physical activity and reducing sedentary behaviour in mitigating LUTS

risk.

Next, walking at least 10 minutes a day is a significant association with
the prevalence of LUTS. While specific studies examining the impact of walking
for at least 10 minutes per day on LUTS are limited, broader research indicates
a significant association between physical activity and reduced prevalence of
LUTS, as shown above. These findings suggest that incorporating regular
physical activity, such as daily walking, may contribute to a decreased risk of

LUTS.
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This study did not find a significant association between BMI and LUTS.
This could be due to the sample size being relatively small, and it may have
lacked sufficient power to detect a true association between BMI and LUTS.
Other studies have also reported no significant association between obesity and
LUTS, which could be due to less marked weight differences in their cohorts
(Yee et al., 2015). Some studies suggest that higher BMI is associated with an
increased risk of LUTS, potentially due to increased abdominal pressure and its
impact on bladder function. An epidemiological study has identified obesity as
a significant independent risk factor for urinary incontinence, a common
component of LUTS. An apparent dose-response effect has been observed, with
each 5-unit increase in BMI associated with a 20% to 70% increase in the risk
of urinary incontinence (Subak et al., 2009). Additionally, research on the
correlation between obesity and prostate volume in patients with benign prostatic
hyperplasia found that men with higher BMI and central obesity had larger
prostate volumes, which could contribute to LUTS (Mampa et al., 2021). These
discrepancies may be influenced by factors such as age, sex, and comorbid

conditions, which could account for the differences observed between studies.

The lack of significant associations between hypertension and diabetes
to LUTS in this study contrasts with some existing literature that has identified
these conditions as potential risk factors for LUTS. For instance, a study
published in 2013 found that men with type 2 diabetes were 32% more likely to

report LUTS compared to men without diabetes. The association was stronger
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among those on active pharmaceutical treatment and with longer disease
duration (Van Den Eeden et al., 2013). Additionally, according to Hwang et al.
(2013), men with hypertension are more likely to have severe LUTS, suggesting
a link between cardiovascular risk factors and urinary symptoms. However, there
is also a study similar to my finding, which is no statistically significant
association between blood pressure and the International Prostate Symptom
Score (IPSS), suggesting that hypertension may not directly influence LUTS
severity (Daher et al., 2023). The lower incidence of hypertension and diabetes
observed in my study may be attributed to the reliance on self-reported data or
inconsistencies in symptom measurement. This may impact the precision of the
data and restrict the capacity to identify associations. Subsequently, the
variations between my results and earlier research could stem from differences
in study design, population characteristics, or the prevalence of these conditions

within the sample.

On the other hand, some confounding factors are also undercover in this
study. For example, individuals who are taking medication such as
anticholinergics and diuretics can influence bladder function and contribute to
LUTS (Maharajh et al., 2015). Psychosocial and emotional factors such as stress
and anxiety are also leading concerns in university students. These psychological
stresses can increase awareness of urinary symptoms or exacerbate urgency and
frequency (Zhang & Xu, 2018). Other factors of their lifestyle may also affect

the findings, such as fluid intake, caffeine and hygiene.
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5.5 Limitations

It cannot be denied that every study has limitations, and the same applies
to this study. Identifying these limitations throughout the study is important to
obtain the best results. One limitation of this study was the initial recruitment
process, where a significant number of participants (over 60) were later excluded
due to fitting the exclusion criteria. This highlighted a need for a clearer
understanding and application of the exclusion criteria during the recruitment
phase, which ultimately impacted our ability to achieve the target sample size.
The study initially had an anticipated sample size of 334 participants, but after
excluding those with exclusion criteria, the final participant pool only ended up
being 264. The participant count of a study should typically meet or exceed its
expected sample size to obtain more data and achieve more accurate results.
Despite that, the study only managed to get 79% of the expected sample size,

making it a significant limitation.

Additionally, the sampling method employed in this study presents a
limitation. The study employed a convenience sampling method, enabling the
recruitment of participants who were readily accessible. This could lead to
possible sampling bias during the data collection process. The findings of the
study indicated that certain participants were under-represented over over-
represented. This could have led to misinterpretation of data due to the unequal

representation of groups.
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Thirdly, the participants in the study consisted solely of male
undergraduate students from Universiti Tunku Abdul Rahman Sungai Long
Campus, Malaysia. This does not take into account any other university students

from different institutions in Malaysia and overseas.

Finally, the investigation is limited to a select number of potential risk
factors. While there are additional risk factors that are more pertinent to younger
populations, including issues related to hygiene and levels of stress. Furthermore,
the risk factors and symptoms were entirely self-reported by participants through
their responses to the questionnaire. This could lead to inaccuracies in the results,
as self-reporting may introduce bias. In other terms, respondents might not

provide truthful answers when completing the questionnaire.
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5.6 Recommendations

To address the aforementioned limitations, several recommendations can
be proposed for future study. Firstly, it is recommended to refine and clearly
define the exclusion criteria during the planning stage and ensure that these
criteria are rigorously applied during the initial recruitment process. This can be
achieved through better training for the recruitment team and implementing a
pre-screening checklist to minimize the exclusion of participants after
recruitment, thereby enhancing the efficiency of the process and ensuring the
target sample size is achieved. Enhancing the sample size is crucial to consider
boosting the precision and reliability of study results. An increased sample size
enhances statistical power, allowing for the detection of both minor and
significant effects. To accomplish this, a prolonged timeline for participant
recruitment may be established. The recruitment of participants shall cease only
upon reaching the anticipated sample size. This approach ensures that
recruitment concludes only when adequate data is available for thorough

analysis.

Secondly, the study can involve more researchers to assist during the
recruitment period to minimise any sampling bias. A group can be assembled
with individuals of varying demographic traits to engage a broader range of
participants from diverse backgrounds. This ensures that there is no under or
over-representation of groups, as the recruitment process will be accessible to a

wider audience.
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Thirdly, since the study is conducted solely at Universiti Tunku Abdul
Rahman, Sungai Long Campus, Malaysia, it is advisable to explore additional
research in various study environments. Investigations across various
populations and environments can be conducted to pinpoint gaps and enhance

understanding of related subjects.

Lastly, more research can be conducted concerning other factors
associated with LUTS. This could involve exploring additional risk factors that
are more pertinent to younger populations, examining the impact of LUTS on
their quality of life, or assessing management strategies for LUTS. This aims to
offer deeper insights on pertinent topics and enhance awareness surrounding this
issue. Additionally, observational studies can be conducted instead of solely
relying on questionnaires. Given the possibility of bias in self-reported data, this

can aid in obtaining more accurate results.
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Chapter 6

CONCLUSION

In summary, the occurrence of LUTS in a sample of 264 male university
students is 86.4%. Of the 86.4%, it was determined that 95.2% exhibited mild
LUTS, 2.6% exhibited moderate LUTS, and 2.2% exhibited severe LUTS.
People who consume alcoholic beverages more regularly are at an increased risk
of experiencing LUTS. This applies equally to individuals who smoke or vape.
Engaging in higher levels of vigorous physical activity is associated with a
reduced likelihood of developing LUTS. A sedentary lifestyle is associated with
an increased likelihood of developing LUTS. Educational campaigns promoting
healthy behaviours, such as reducing alcohol consumption, quitting smoking,
increasing physical activity, and minimizing sedentary time, could help alleviate
LUTS prevalence in this demographic. While hypertension, diabetes, and BMI
did not demonstrate significant relationships with LUTS in this cohort. The study
has demonstrated that LUTS commonly occurs in younger populations as well.
Consequently, additional studies can be conducted on pertinent subjects to
enhance the awareness of those impacted, as well as the general public, in order
to address this challenge. Future research should aim to explore these
associations further through longitudinal studies to determine causality and

better understand the mechanisms underlying these relationships.
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Additionally, interventions tailored to young adults should be
implemented and evaluated for their effectiveness in reducing LUTS prevalence
and improving overall quality of life. Some physiotherapy implications can be
introduced to manage LUTS in younger males. Firstly, pelvic floor muscle
training and Kegel exercise help strengthen the pelvic floor muscle and improve
bladder control to manage stress incontinence and urgency (Fries, 2009).
Furthermore, this exercise can be trained together using biofeedback, which
helps individuals learn to control and strengthen pelvic floor muscles to reduce
urinary incontinence (Hsu et al., 2016). Next, postural correction and core
stability training can be implemented. This reduces the impact of poor posture,
which causes increased intra-abdominal pressure, affecting bladder control and
exacerbating LUTS (TURKAY & SUNA, 2023). Lastly, physiotherapists should
encourage regular physical therapy including any sports of preference to reduce
the symptoms and help managing comorbidities like obesity which can

exacerbate LUTS.
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The conduct of this research 1s subject to the following:

The participants” informed consent be obtained prior to the commencement of the research;
Confidentiality of participants’ personal data must be maintained; and

Compliance with procedures set out in related policies of UTAR such as the UTAR Research Ethics
and Code of Conduct, Code of Practice for Research Involving Humans and other related
policies/guidelines.

(4) Wntten consent be obtained from the institution(s)company(ies) in which the physical or/and

online survey will be carried out, prior to the commencement of the research.
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Should the students collect personal data of participants in their studies, please have the participants sign
the attached Personal Data Protection Statement for records.

Thank you.

Yours sincerely,

Professor Ts Dr Faidz bin Abd Rahman
Chamrman
UTAR Scientific and Ethical Review Committee

c.c Dean, M. Kandiah Faculty of Medicine and Health Sciences
Director, Institute of Postgraduate Studics and Rescarch
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APPENDIX B — INFORMED CONSENT FORM

Consent:

6. By submitting or providing vour persenal dta to UTAR, vou had consented and 2greed for your personal data to be
used in accordance to the terms and conditions in the Notice and our relevant policy.

7. If you do rot consent or subsequantly withdraw your consent to the proce:sing and disclosurs of your personal data,
UTAR will not bz able to fulfll our oblizations or to contact you or to assist you in respact of the purposes and 'or for any
othar purposes related to the purpose.

8 You may acces: and updats your parsonal dat2 by writing to us at samxy01@ lutar.my (Gan Xinvi).

Acknowledgement of Notice *

I have been notified and that I hersby understood, consented and agre=d per UTAR above notice.

I disagres, my perzonal dat2 will not be processed

Electronical Signature (electronically =/d nams) *
(E.g: Electronically 5'd Gan Xmyt)

Short answer text

Today’s date *

Month, day, year 5
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APPENDIX C — PERSONAL DATA PROTECTION NOTE

Personal Data Protection Note

e

A
Plza:e be informad that in accordance with Personal Data Protaction Act 2010 ("PDPA") which came into force on 13

Nowvember 2013, University Tunku Abdul Rahman ("UTAR") is hereby bound to make notice and requirs consent in
relation to collection, recording, storage, usage, and retzntion of personal information.

1. Personal data refers to any information which may directly or indirectly idantify a person which could include sensitive
parsonal dat2 and expression of opinion. Among others it includes:
3) Name

b) Identity card

c) Place of Birth

d) Addres:

e) Education History

£) Employment History

) Medical History

k) Blood Type

1) Race

1) Religion

k) Pkoto

[) Personal Information and Associated Research Data

2. The purpoz2s for which your parzonal dat2 may be used are inclusive but not limited to:
2) For 2ssessment of any application to UTAR

b) For proceszing any benefits and services

¢) For communication purposs:

d) For advertorial and news

e) For zensral 2dministration and record purposes

£) For enhancing the valus of education

£) For educational and related purposes conseguential to UTAR
k) For replying any responds to complaints and enguiries

1) For the purpoz= of our corporats govemance

) For the purpos2s of conducting research’ collaboration

3. Your personal data may be transferrad and 'or disclosed to third party and 'or UTAR collaborative parters including but
rot limited to the respactive and appointsd outsourcing agents for purposs of fulfilling our oblizations to you in respact of
the purpos2s and all such other purpozes that are related to the purposes and 2lzo in providing intezratad services,
maintaining and storing records. Your data may be shared when raquired by l2ws and when disclosurs is necessary to
comply with 2pplicable laws.

4_Any personal information retained by UTAR shall be destroyed and'or del=ted in 2ccordance with our retention policy
applicable for us in the event such information is no longer raquired.

3. UTAR is committd in ensuring the confidentiality, protection, security and accuracy of your personal information
made available to us and it has been our ongoing strict policy to ensure that your personal information is accurate,
complets, not mizleading and updated. UTAR would 2150 ensure that vour personal data shall not be used for political and
commercial purposss.
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APPENDIX D — ONLINE QUESTIONNAIRE

Demographic data

Description (optional)

Education level *

Foundation

Underzraduate

Postzraduate

Height (in cm) *

Short answer text

Weight (in ke) *

Short answer text
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Screening Questionnaire

Description (optional)

Have vou been diaznozed with bladder cancer? *

Yes

No

Have you been diaznozed with prostate cancer? *

Yes

No

Have vou besn diagnozed with an enlarged prostate’ EPH (Benign Prostatic Hyperplasia)? *

Yes

No

Do vou have any history of neurological dizeaze? N
(Eg: Spinal Cord Injury, Multiple Sclerozis, Cerebrovascular Accidents)

Yes

No

Have vou undergons surgery on your prostate or bladder? *

Yes

No
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Risk Factor Questionnaire

Description (optional)

Have vou been diaznozed with hypertension? *

Yes

No

Have vou been diaznozad with diabetes? *

Yes

No

Alcohol Use Questionnaire

Description (optional)

Do you drink alcohol? *

Yes

No
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Alcohol Use Questionnaire

Description (optional)

How often do vou drink alcohol? *
Never
Mouthly
2to0 4 times 2 month
210 3 times 2 week

4 or more times a week

How many drinks contaming alcohol do vou have in a typical day when vou are drinking? *
lar2
Jars

Soré

7.8, 009

10 or more

How often do you have zix or more drink: on one occazion? *

Never

Less than monthly
Mouthly

Weskly

Drily or almost daily
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Smoking History

Description (optional)

Do you smoke? N
(Include cigarette :moking, vaping, pipe smoking)

Yes

No

er section 9 Continue to next section

Smoking History

Description (optional)

How long have you besn :moking? (in vear) *

Short answer text

How fraquently do vou :moke? (Dayzweek) *

Short answer text

How many sticks do vou smoke per day? *
For cizaretts smoking

Short answer text

How many puffs do vou smoke per day? *
For vapins and pips :moking

Short answer text
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Physical Activity Questionnaire

><

Description (optional)

During the last 7 days, how many davs did vou do vigorous physical activities like heavy lifting,

digging, aerobics, or fast bicycling? (In days)

(Vizorous physical 2ctivity means breathing hard and fast, and your heart rate is hizher than moderate 2ctivity. You wor't
bz able to 2y mare than 2 few words without pausing for 2 breath)

Short answer text

During the last 7 days, how many dayv: did you do moderate physical activities like camrying light loads,
bicvcling at a regular pace, or double tennis? (In dayz)

(Moderate physical activity means working hard enough to breathe, raize your heart rate, and break a sweat. You'll notice
that you'll be 2ble to talk, but rot sing the words to your favourite song)

Short answer text

*

During the last 7 days, on how many davs did vou walk for at least 10 minutes at a time? (In days)

Short answer text

*

During the last 7 days, how much time did vou spend sitting on a weekday? (In hours)
(Sitting time include sitting in class and sitting vsing phone’ watch tv in houss)

Short answer text
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Section 3: International Consultation on Incontinence Questionnaire Male Lower Urinary v :
Tract Symptoms Module (ICIQ-MLUTS)

The Intematioral Consultation on Incontirence Questionnaire Male Lower Urinary Tract Symptoms Moduls is 2 tool uzed
n evaluating male Lowsr Urinary Tract Symptoms and their impact on quality of life. The test is a list of 13 questions in
which vou rate your recurrance of the urinary symptoms on 2 scale of 0, never, to 4, 211 of the time. The total score for the
first five questions scaled 0-20, indicates the voiding symptoms while questions 6 to 11 with a total score scaled 0-24
indicate incontmence symptoms. The l2st two questions are 2bout rocturia and fraquency. The scale estimates whether
Yyou are expariencing any LUTS symptoms.

Pleaze answer the followins questions baszd on your averaze performance over the last four wesks. by checking “pever”,
“occazionally”. “sometimes™, “most of the time”, or “all of the tima".

1= there a delay befors you can start to urinate? *

Never
Occasionally
Somstimes
Most of the time

All of the time

Do you have to strain to continue urinating? *
Never
Occasionally
Somestimes
Most of the time

All of the time
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TWould vou zay that the strength of vour urinary strexnus *
Normal
Qccasionally reduced
Sometimes reduced
Reduced moszt of the time

Raduced all of the time

Do vou stop and start more than once while vou urinate? *
Never
Occasionally
Somstimes
Most of the time

All of the time

How often do vou feel that vour bladder has not emptied properly after vou have urinated? *

Never
Occasionally
Somstimes
Most of the time

All of the time
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Do you have amddenneedtomahtothetoi]etmurin:l:t:e:? *
Never
Occasionally
Somstimes
Most of the time

All of the time

Doesz urine leak before you can get to the toilet? *

Never
Occasionally
Sometimes
Most of the time

All of the time

Doesz urine leak when you cough or :neeze? *
Never
Occasionally
Sometimes
Most of the time

All of the time
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Do vou ever leak for no obvious reason and without feeling that vou want to go? *

Never
Occasionally
Somstimes
Most of the time

All of the time

Do you leak urine when vou are aslesp? *
Never
Occasionally
Somstimes
Most of the time

All of the time

How often have vou had a slizht wetting of vour pants a few minutes after vou had finished unnating  *
and had drezzad vourzelf?

Never
Occasionally
Somstimes
Most of the time

All of the time
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How often do you pass urine during the day? *
1 to 6 times
7to 8 times
910 10 times
11 to 12 times

13 or more times

During the night, how many times do vou have to get up to urinate, on average? *

Nonz
One
Two
Three

Four or more
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APPENDIX E- VALIDATION FORM

Validator’s detail:

Name
Muhammad Noh Zulfikri Bin Mohd Jamali
Department
Physiotherapy
Signature —~ .
Date
29/10/2024

THE PREVALENCE OF LOWER URINARY TRACT SYMPTOMS (LUTS) AND ITS

ASSOCIATED RISK FACTORS AMONG MALE UNIVERSITY STUDENTS

Please evaluate the questionnaire for the study stated above to establish its validity. You are

required to assess using the scale stated below, please write the scale down.

Scale Interpretation Description

5 Very high valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 0-5%

4 High valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 8-10%

3 Valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 11-15%

2 Less valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 16-20%

1 Not valid at all The questionnaire is valid and can provide unbiased

data for the investigation, allowing 21-25%
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Indicators Scale
The indicators in the questionnaire consistently and accurately measure each 2
variables of the investigation
The questionnaire fits with the variables under investigation, thus measuring what it
intends to measure 4
The questionnaire has the capability to measure items of variables within a given
time frame 2
The questionnaire has the ability to distinguish the characteristics or the properties of
differing attributes of the subjects under study 2
The questionnaire has the ability to gather factual data, eliminating biases and
subjectivity 2
Quick and complete data can be generated by the questionnaire within the time
frame allowed to obtain the data 5
The questionnaire has no influence on the variables being measured

Statement is not clear
The questionnaire is framed in a clear, simple, in order to avoid risk of error 4
The questionnaire is capable of generating data that will be of value and practical 4
use to the sectors concerned in the investigation

Responses for questions #3 and #13 onnwards should be should be in continuous data rather
than categorical to be more accure and meaningful.

Further explaination e.g. definition of moderate intensity should be provided

#13 should consider the difference between response "No" and "I have never..."
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Validator’s detail:

Name Arti a/p Vijai Kumar

Department | Department of Physiotherapy, MKFMHS

Signature M

Date 6/11/2024

THE PREVALENCE OF LOWER URINARY TRACT SYMPTOMS (LUTS) AND ITS
ASSOCIATED RISK FACTORS AMONG MALE UNIVERSITY STUDENTS
Please evaluate the questionnaire for the study stated above to establish its validity. You are

required to assess using the scale stated below, please write the scale down.

Scale Interpretation Description

5 Very high valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 0-5%

4 High valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 8-10%

L

Valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 11-15%

2 Less valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 16-20%

1 Not valid at all The questionnaire is valid and can provide unbiased
data for the investigation, allowing 21-25%
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Indicators

Scale

The indicators in the questionnaire consistently and accurately measure each
variables of the investigation

(]}

The questionnaire fits with the variables under investigation, thus measuring what it
intends to measure

(& ]}

The questionnaire has the capability to measure items of variables within a given
time frame

(]}

The questionnaire has the ability to distinguish the characteristics or the properties of
differing attributes of the subjects under study

i

The questionnaire has the ability to gather factual data, eliminating biases and
subjectivity

Quick and complete data can be generated by the questionnaire within the time
frame allowed to obtain the data

(]}

The questionnaire has no influence on the variables being measured

(&)}

The questionnaire is framed in a clear, simple, in order to avoid risk of error

The questionnaire is capable of generating data that will be of value and practical
use to the sectors concerned in the investigation

(]}
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Validator’s detail:

Name Nadia Safirah Rusli
Department | Physiotherapy
Signature NSR

Date 12.11.2024

THE PREVALENCE OF LOWER URINARY TRACT SYMPTOMS (LUTS) AND ITS

ASSOCTIATED RISK FACTORS AMONG MALE UNIVERSITY STUDENTS

Please evaluate the questionnaire for the study stated above to establish its validity. You are

required to assess using the scale stated below, please write the scale down.

Scale Interpretation Description

5 Very high valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 0-5%

4 High valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 8-10%

3 Valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 11-15%

2 Less valid The questionnaire is valid and can provide unbiased
data for the investigation, allowing 16-20%

1 Not valid at all The questionnaire is valid and can provide unbiased

data for the investigation, allowing 21-25%
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Indicators Scale
The indicators in the questionnaire consistently and accurately measure each 4
variables of the investigation

The questionnaire fits with the variables under investigation, thus measuring what it | 4
intends to measure

The questionnaire has the capability to measure items of variables within a given 4
time frame

The questionnaire has the ability to distinguish the characteristics or the properties of | 3
differing attributes of the subjects under study

The questionnaire has the ability to gather factual data, eliminating biases and 4
subjectivity

Quick and complete data can be generated by the questionnaire within the time 4
frame allowed to obtain the data

The questionnaire has no influence on the variables being measured 3
The questionnaire is framed in a clear, simple, in order to avoid risk of error 4
The questionnaire is capable of generating data that will be of value and practical 4

use to the sectors concerned in the investigation
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APPENDIX F — TURNITIN REPORT

Turnitin Originality

Report

Processed on: 20-Dec-2024 10:32 +08 p— so

ID: 2556371796 T milarity by Source
Word Count: 16005 Similarity Index :.'“:;;‘:; Sources: ﬁ:‘,
Submitted: 1 13% Student g:pers N/A
THE PREVALENCE OF LOWER

URINARY TRACT SYMPTOMS

(LUTS) AND ITS ASSOCIATED
RISK FACTORS AMONG MALE
UNIVERSITY STUDENTS By
GAN XINYI 1% match (DONOVAN, J.L.. "SCORING THE
SHORT FORM ICSmaleSF
QUESTIONNAIRE", The Journal of Urology, 200012)

DONOVAN, J.L.. "SCORING THE SHORT FORM ICSmaleSF QUESTIONNAIRE",
The Journal of Urology, 200012

1% match (Practical Functional Urology, 2016.)
Practical Functional Urology, 2016,

1% match ("Pelvic Floor Disorders"”, Springer Science and Business Media LLC,
2021)
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APPENDIX G

TABLE OF CORRECTION AFTER EXAMINER'’S FEEDBACK

Examiner’s feedback Amendment Page & paragraph
Problem statement: Added references Pg 3, paragraph 2
Non-evidence based.
Introduction & Justification:
Acceptable, please add recent
references though. More
reasons / rationales should be
added.
Hypothesis: Formulate a Formulated Pg5
hypothesis for Objective 3. hypothesis for
objective 3
Sampling method, Listed in the Pg 90, paragraph 1

inclusion/exclusion criteria:
Sampling methods and criteria
are appropriate, however, a
total of 60 plus initially
recruited participants were
later rejected from the study on
the grounds of them fitting
exclusion criteria and hence
not being able to achieve the
target sample size. This reflects
the student's misunderstanding
of the concepts of the
exclusion criteria and its
application.

limitation of this
study

Sampling method,
inclusion/exclusion criteria:
Content validity and reliability
test could have been
conducted.

Content validity
and interpretation
1s added

Page 33, paragraph 1

Statistical analysis: Lack the
justification for using the
mentioned statistical tools.
Validity analysis is not

Added justification
for using Chi-
Square test

Page 37, paragraph 1

performed. Added normality Page 38, paragraph 2
test

Discussion: Should add more | Added Page 89, paragraph 2

the relevant literatures for the | confounding

future researchers, also to factors

include the confounding
factors. Can discuss modern
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day methods of physiotherapy
techniques for the future
researchers. Should consider
adding Malaysian, South Asian
perspective context and
practice references.

Checked by supervisor,

@ |

Name: Siti Hazirah binti Samsuri

Date: 3/1/2025
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