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Abstract

Background Lower urinary tract symptoms (LUTS) are commonly experienced among ageing males. The 
increasing prevalence of late-onset hypogonadism suggests a possible relationship between serum testosterone and 
severity of LUTS. This study examines the association between serum testosterone and severity of lower urinary tract 
symptoms among Malaysian men, as reflected by the International Prostate Symptom Score (IPSS).

Method A total of 163 men with LUTS were enrolled in a cross-sectional study in Hospital Canselor Tuanku 
Mukhriz, Malaysia. Full examination, IPSS, and serum total testosterone (TT) levels were evaluated. Categorical 
and continuous correlations were analyzed using chi-square test and age-adjusted Pearson’s partial correlation, 
respectively.

Result Mean age was 66.25 (SD = 7.05), with mean serum TT of 16.74 nmol/L (SD = 6.32). Twenty eight percent (n = 
46) had low testosterone levels. Severity of LUTS (mild, moderate, severe) was not found to be dependent on TT status 
(normal, low, severely low), (χ2 [4, N = 163] = 4.24, P = 0.37). Weak negative correlations between total IPSS and IPSS 
storage sub-score with serum TT levels were exhibited respectively (r = −0.17, P < 0.05; r = −0.17, P < 0.05).

Conclusion Among elderly Malaysian men, severity of LUTS and TT status were not found to be associated, despite 
a weak negative correlation between IPSS and serum testosterone levels. Nonetheless, with a high prevalence of 
hypogonadal ageing men, further research regarding serum testosterone measurement among this population may be 
valuable as part of a multimodal approach to treatment.

Introduction

Lower urinary tract symptoms (LUTS) are common among men above 50 years of age in Malaysia, with prevalence 
increasing at the rate of 8% per decade, so that up to 65.4% of men above 70 years of age are affected[1]. An age-related 
reduction in serum total testosterone is also frequently seen in this population and is viewed as one of the more 
important endocrine-related changes seen in ageing men[2,3].

While the relationship between ageing and serum testosterone and ageing with LUTS have been widely estab-
lished, studies that looked into the relationship between serum testosterone and LUTS have not been consistently 
reported[4-8].

296 SIUJ  •  Volume 3, Number 5  •  September 2022 SIUJ.ORG

ORIGINAL RESEARCH

https://orcid.org/0000-0002-2854-7521
mailto:suzliza.shukor%40gmail.com?subject=SIUJ
https://orcid.org/0000-0002-1377-6436
http://SIUJ.org


The importance of testosterone in the general well- 
being of ageing men is readily acknowledged. Nonethe-
less, especially among those who are diagnosed with 
late-onset hypogonadism with concomitant LUTS, 
limited studies are available that highlight the effects of 
testosterone in the development of LUTS, and whether 
it could potentially be a surrogate tool to predict LUTS 
severity, and thus subsequently assist in the manage-
ment of LUTS among this population.

In the present study, we aim to elicit the relationship 
between serum total testosterone levels and severity of 
LUTS among ageing men with LUTS in Malaysia. We 
also aim to investigate the prevalence of hypogonad-
ism among the different ethnic groups that make up 
the South East Asian demographic, thus allowing better 
insight into the epidemiology and management of the 
condition among the population within this region.

Materials and Methods
The study involved multi-ethnic men aged 50 to 80 
years who presented with urinary tract symptoms to the 
urology outpatient clinic at a tertiary teaching hospital 
in Kuala Lumpur between May 2021 and January 
2022. Clinical data were obtained, including age, body 
mass index, waist circumference, and medical history. 
We excluded from the study men with a history of 
malignancy, liver cirrhosis, or urinary tract infections, 
as well as those who were previously diagnosed with 
hypogonadism, those who were taking hormones, 
antiandrogen, antifungal medications, or any urological 
medications (including alpha-blocker, anticholinergics, 
5-alpha-reductase inhibitors, and phosphodiesterase-5 
inhibitors), those who were previously treated surgically 
for BPH, and those who were diagnosed with other 
lower urinary tract problems such as urethral stricture. 
Men with abnormal digital rectal examination or raised 
prostate specific antigen levels (> 4ng/mL) were also 
excluded from the study.

Lower urinary tract symptoms were assessed using 
the validated International Prostate Symptoms Scor-
ing (IPSS) which comprises an 8-item questionnaire, in 
which the sum of the first 7 items yields an overall score 
ranging from 0 to 35. Based on the IPSS, LUTS sever-

ity is categorized as mild (0 to 7), moderate (8 to 18), 
or severe (more than 18) for categorical data analysis.  
The IPSS storage sub-scores were assessed through items  
2 (frequency), 4 (urgency), and 7 (nocturia) in the ques-
tionnaire, while IPSS voiding sub-scores were assessed 
based on summing the outcome from item 1 (incom-
plete emptying), 3 (intermittency), 5 (weak stream), and  
6 (straining).

All participants underwent uroflowmetry testing, with 
a minimal voiding volume requirement of 150 mL. 
They also underwent transabdominal ultrasonography 
to assess prostate size (4Mhz, Canon Aplio). Blood 
measurement of serum total testosterone (TT) was done 
between 8:00 a.m. and 10:00 a.m. following an overnight 
fast to minimize the effects of diurnal variation on 
hormonal levels. Based on the European Association 
of Urology (EAU) guideline on diagnosing late-onset 
hypogonadism, we categorized serum total testosterone 
status as “severely low” at a level of 8 nmol/L or less, as 
“low” at between 8 and 12 nmol/L, and as “normal” at 
more than 12 nmol/L.[9] 

Data analyses were done using SPSS software 
(Version 22.0, Inc. Chicago, US). Continuous variables 
were presented as the mean ± standard deviation (SD) 
or median (interquartile range). Categorical data were 
presented as numbers and percentages. Categorical 
data on LUTS severity (“mild,” “moderate,” “severe”) 
and serum total testosterone status (“normal,” “low,” 
“severely low”) were analyzed using the chi-square 
test. Statistical comparisons of continuous variables 
comprising the International Prostate Symptom Score 
and serum testosterone levels were done using an 
age-adjusted Pearson partial correlation coefficient to 
minimize the possible confounding effect of age on the 
outcome. A P-value of < 0.05 was considered significant.

Results
A total of 163 men were enrolled in the study, with a 
mean age of 66.25 years (SD = 7.05). Of these, 6 (0.04%) 
had mild LUTS, 112 (68.71%) had moderate LUTS while 
the remaining 45 (27.6%) had severe LUTS (Table 1). 
The mean serum TT level was 16.74 nmol/L (SD = 6.32), 
and mean prostate volume was 43.25 cm3 (SD = 18.57). 
Further patient characteristics are summarized in 
Table 2 and Table 3.

Based on serum total testosterone level, 4.91% of 
men (n = 8) were found to have severely low testoster-
one, 23.31% (n = 38) had low testosterone, and 71.78% 
(n = 117) had normal testosterone. Of men from Indian 
ethnicity (n = 14), 35.72% (n = 5) had a testosterone level 
of less than 12nmol/L. Among Chinese men, 29.76% 
(25/84) had low to severely low testosterone, and among 
Malay men, 24.62% (16/65).

Abbreviations 
BPH benign prostatic hyperplasia 
IPSS International Prostate Symptoms Scoring 
LUTS lower urinary tract symptoms 
TRT testosterone replacement therapy
TT total testosterone
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As shown in Table 4, categorical data analysis using 
the chi-square test revealed that severity of lower 
urinary tract symptoms is independent of the serum 
total testosterone status, χ2 (4, N = 163) = 4.24, P = 0.37). 
Subsequent analysis based on the continuous variables 
using the Pearson’s partial correlation following age-ad-
justment showed a negative correlation between total 
IPSS and serum total testosterone level, although only a 
weak association was seen (r = −0.17, P < 0.05) (Table 5). 
Similarly, for the IPSS storage sub-score, a weak correla-
tion with serum total testosterone level was exhibited  

TABLE 1. 

Frequency table of severity of LUTS and serum total 
testosterone status 

Severity of LUTS

Mild Moderate Severe Total

Total 
testosterone

Normal 4 85 28 117

Low 2 23 13 38

Severely low 0 4 4 8

Total 6 112 45 163

TABLE 2. 

Patient characteristics 

Characteristic Mean ±SD Interquartile 
range

Age (years) 66.25 ± 7.05 61–72

BMI (kg/m2) 25.83 ± 3.69 23.2–27.95

Waist circumference (cm) 89.09 ± 13.28 78–98

Diabetes mellitus (%) 47 (28.83%)

Hypertension (%) 72 (44.17%)

Total testosterone (nmol/L) 16.74 ± 6.23 11.55–19.89

PSA (ng/mL) 1.63 ± 1.08 0.8–2.31

Prostate volume (cm3) 43.25 ± 18.57 32–50.5

Total IPSS 15.77 ± 5.67 11–19

IPSS voiding sub-score 9.55 ± 3.97 6–8

IPSS storage sub-score 7.22 ± 3.09 4.5–7

Qmax (ml/s) 8.65 ± 2.04 2.35–10

Post residual volume (mL) 33.15 ± 43.56 0–50

BMI: body mass index; PSA: prostate specific antigen; IPSS: 
International Prostate Symptom Score; Qmax: peak flow rate

TABLE 3. 

Patient characteristics based on serum total testosterone 
status 

TT category Normal 
 (n = 117)

Low 
(n = 38)

Severely 
low (n = 8)

Characteristic Mean ± SD

Age  
(years) 65.68 ± 6.79 67.14 ± 7.17 70.25 ± 9.35

BMI 
(kg/m2) 25 ± 3.26 27.46 ±  4.07 30.25 ± 1.62

Waist circumference  
(cm) 86.45 ± 12.04 93.79 ± 14.43 105.38 ± 6.25

Diabetes mellitus (%) 88 (75.21%) 25 (65.79%) 3 (37.5%)

Hypertension  
(%) 67 (57.26%) 19 (50%) 3 (37.5%)

Total testosterone 
(nmol/L) 19.35 ± 5.21 10.69 ± 2.53 7.27 ± 0.48

PSA  
(ng/mL) 1.58 ± 1.08 1.71 ± 1.10 1.84 ± 1.11

Prostate volume (cm3) 43.05 ± 19.15 42.68 ± 15.77 48.75 ± 23.53

Total IPSS 15.21 ± 5.94 16.87 ± 4.76 18.75 ± 4.20

IPSS voiding  
sub-score 9.11 ± 3.85 10.13 ± 2.90 6.94 ± 3.20

IPSS storage  
sub-score 6.94 ± 3.20 7.76 ± 2.66 8.63 ± 3.02

Qmax  
(mL/s) 8.63 ± 3.02 8.63 ± 2.14 9.01 ± 2.45

Post residual volume  
(mL) 33.28 ± 46.36 30.89 ± 33.36 41.88 ± 45.75

TT: Total testosterone; BMI: body mass index;  
PSA: prostate specific antigen;  
IPSS: International Prostate Symptom Score;  
Qmax: peak flow rate
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(r = −0.17, P < 0.05). Contrastingly, for the IPSS voiding 
sub-score, no significant correlation was seen with the 
serum total testosterone level (r = −0.12, P = 0.07).

Discussion
Lower urinary tract symptoms (LUTS) are commonly 
seen among ageing males and largely attributed to 
benign prostatic hyperplasia (BPH). The main etiologic 
factors that have been accepted to play a role in the 
pathogenesis of the condition are ageing and alterations 
in androgen levels[10,11]. Serum testosterone levels 
gradually decrease after the age of 40, and it is during this 
period that the onset of BPH usually occurs[3]. Although 
it has been well established that serum testosterone and 
its metabolite, 5-alpha-dihydrotestosterone, is vital for 
prostate growth, the mechanism of increasing LUTS 
occurrence in the later stages of life despite the declining 
androgen levels remains unclear. Xia et al. analyzed 
the correlations between prostate volume and serum 
testosterone level over a 4-year period and found a linear 

increase in prostate volume with the decrease in serum 
testosterone level, suggesting that prostate volume is not 
dependent on serum testosterone in the ageing male 
population[12]. Until now, the persistence of conflicting 
views on the effect of prostate volume on LUTS shown in 
previous studies highlights the complex nature of BPH 
and factors that may contribute to it[13,14].

Our study found that the severity of LUTS, as cate-
gorized according to the IPSS, and the serum TT status 
are independent of each other, which is consistent with 
previous studies reported by Crawford et al. and Liu et 
al.[4,6]. Similarly, a cross-sectional study by Schaztl et al. 
of 312 men above 40 years of age with untreated LUTS 
showed that hypogonadism had no impact on LUTS 
status and its clinical parameters, including IPSS and 
uroflowmetry[15]. This finding is in keeping with the 
saturation hypothesis, which surmises that incremen-
tal increase in testosterone level does not cause further 
androgen-stimulated prostate tissue proliferation due to 
the saturation of the available androgen receptors on the 
gland[16].

Interestingly, based on the continuous variable data 
analysis, we found negative correlations between serum 
total testosterone levels with total IPSS and IPSS storage 
sub-score, although only weak correlations were demon-
strated. Several possible mechanisms may explain the 
inverse association between testosterone and LUTS. The 
urethral and bladder epithelial cells have been found 
to contain a large amount of androgen receptors. One 
animal study showed that testosterone may have an 
effect in maintaining the pelvic reflex activity of the 
autonomic nervous system, including the suppression of 
detrusor activity, which may play an important role in 
determining the severity of LUTS[17]. Other postulation 
includes the effect of testosterone on nitric-oxide-medi-
ated smooth muscle relaxation, which may result in the 
reduction of LUTS severity among those with a higher 
testosterone level[18]. Additionally, testosterone may 
also have a physiologic role in the maintenance of the 
vasopressin level, thus affecting the ability of the kidneys 
to concentrate urine, thereby improving storage symp-
toms such as nocturia[19]. Furthermore, testosterone has 
been demonstrated to enhance the anti-inflammatory 
effect in prostate, thus dampening the effect of chronic 
inflammatory process that has been postulated to be one 
of the major etiologies of LUTS/BPH development[20]. 
Similarly, the presence of metabolic syndrome, which 
is commonly seen among men with lower testoster-
one levels, may perpetuate this chronic inflammatory 
process, therefore further propagating the development 
of LUTS/BPH among men in this population[20,21].

Apart from lower urinary tract symptoms, the effects 
of low testosterone are diverse, encompassing mental, 
physical, and sexual functions. The prevalence of 

TABLE 5.  

Age-adjusted Pearson partial correlations between IPSS 
(total and sub-scores) and serum total testosterone level 

Coefficient 

IPSS -0.172*

IPSS-V -0.123 

IPSS-S -0.165*

* p < 0.05, ** p < 0.01, *** p < 0.001 Conditioned on variables: Age 
IPSS: International Prostate Symptom Score;  
IPSS-V: IPSS voiding sub-score; IPSS-S: IPSS storage sub-score

TABLE 4. 

Chi-square test of LUTS severity with serum total 
testosterone 

Value df
Asymptotic  
significance 

(2-sided)

Pearson  
chi-square 4.243a 4 0.374

N of valid cases 163

a  4 cells (44.4%) have expected count less than 5.  
The minimum expected count is 0.29.
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male hypogonadism in Malaysia has been reported 
as being between 17.5 and 18.5% among the general 
population[22,23]. Nonetheless, there is still a paucity 
of data available locally with regards to late-onset 
hypogonadism among men with LUTS/BPH. In 
our cohort, the prevalence of hypogonadism among 
ageing men in Malaysia with LUTS was relatively high, 
accounting about 28%, with almost 5% having a severely 
low testosterone level. Disparities were also seen in the 
distribution among the multi-ethnic communities, 
and men of Indian ethnicity showed the highest 
preponderance of hypogonadism. Plausible causes of 
the disparity would include differences in genetic and 
epigenetic makeup and in socioeconomic background, 
which require further investigation. Its high prevalence 
indicates that thorough evaluation of ageing men 
presenting with LUTS, with or without late-onset 
hypogonadism syndrome, is vital as these symptoms are 
closely associated, regardless of testosterone level[24].

As the elderly population increases in Malaysia, the 
incidence of lower urinary tract symptoms with concur-
rent hypogonadism needs to be adequately addressed by 
clinicians, and consideration should be given to testos-
terone replacement therapy (TRT). In general, most 
guidelines still include precautions regarding TRT in 
men with BPH because of the belief it may aggravate 
the increase in prostate volume and thus hasten the 
progression of BPH, despite studies showing that exog-
enous testosterone has no effect on prostate volume or 
prostate specific antigen in older hypogonadal men[25]. 
In a systematic review by Cui et al. on 16 randomized 
controlled trials involving 1030 men, it was found that 
neither short-term nor long-term TRT increased the risk 
of prostate growth among hypogonadal men, thereby 
suggesting its safety among men with LUTS/BPH[26]. 
A 5-year prospective study by Yassin et al. that exam-
ined 261 hypogonadal men with LUTS receiving TRT 
found that TRT was associated with a significant LUTS 
improvement of 13.4% in hypogonadal men, suggest-
ing a potential beneficial effect of TRT among this 
cohort[27]. Kohn et al., in their meta-analysis of 14 
clinical trials involving 2029 men receiving TRT for 
late-onset hypogonadism, reported that IPSS changes 
were similar among men with mild to moderate LUTS 
receiving TRT versus placebo, indicating that TRT treat-
ment does not worsen LUTS among men with late-onset 
hypogonadism[28]. More recently, a systematic review 
by Lee et. al of 12 clinical trials to investigate the rela-
tionship between TRT and LUTS found that there was 
no significant worsening of LUTS following TRT and 

concluded there was not sufficient evidence to support 
warnings that TRT may worsen LUTS among men with 
hypogonadism[29].

The outcomes from our study highlighted the 
complexity of the relationship between testosterone and 
the development of LUTS/BPH. More extensive research 
is required to improve the management of LUTS among 
ageing men.

Several limitations to our study were noted. A correlation 
between the IPSS and serum total testosterone levels 
was found, but there were only weak associations, and a 
larger sample size would strengthen the outcome of the 
study. As compared to a longitudinal study, the cross-
sectional study design prevents the ability to make causal 
inferences from the observed association. Our study 
included only one sampling of serum total testosterone 
per participant, which may provide an imperfect 
evaluation that may be influenced by individual and 
analytical errors, and the study did not include free 
testosterone measurement.

Conclusion
Our study found no significant relationship between 
the severity of LUTS with total testosterone status, 
although a higher IPSS, particularly those related to 
storage symptoms, was found to have a weak association 
with lower levels of serum total testosterone. Among 
Malaysian men with lower urinary tract symptoms, up 
to 28% may have concurrent testosterone deficiency, 
with males of Indian ethnicity having the highest 
preponderance of hypogonadism. As a high prevalence 
of low testosterone is seen among this population, 
more research is needed to elucidate the role of serum 
testosterone measurement among ageing patients 
with LUTS and its implication to the clinical practice, 
so as to better optimize the multimodal approach to 
its management. Further prospective research could 
include evaluating measurement of serum testosterone 
levels as possible biochemical predictor for LUTS 
progression and response to BPH therapy.
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