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INTRODUCTION 

Lower urinary tract symptoms (LUTS) of benign 

prostatic hyperplasia (BPH) are common clinical 

presentation in elderly men. It affects 15-60% of patients 

greater than 40 years which poses public health burden.
1,2

 

LUTS are used to define the complex of those symptoms 

which includes bladder storage, sensation or voiding 

symptoms. These symptoms are often associated with 

prostate enlargement which is a common aetiology of 
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Background: Lower urinary tract symptoms (LUTS) of benign prostatic hyperplasia (BPH) are common in the 

elderly. This study sought to determine the prevalence of LUTS among patients visiting the urology clinic at Komfo 

Anokye Teaching Hospital, Kumasi, Ghana and to explore its presentation patterns. 

Methods: Simple randomized sampling technique was used to recruit 225 subjects with a mean age of 67.96±14.57 
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predominantly reported LUTS (93.3%) among the subjects studied. 

Conclusions: This study has clearly shown that, the most prevalent urinary tract symptoms (LUTS) associated with 

benign prostatic hyperplasia were bladder storage symptoms and urgency. These symptoms when present clinically 

therefore, suggest benign prostatic hyperplasia and that the prevalence estimates of LUTS in older men are relatively 

higher at diagnosis. 
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male LUTS.
3-5 

However, LUTS are not specific to only 

one disease, they may also be present in many other 

diseases such as heart failures, urinary tract infections, 

diabetes, bladder neck cancer, and neurological diseases 

including Parkinson disease, multiple sclerosis, stroke 

and cauda equina syndrome.
6-8 

Other factors, unrelated to prostatitis conditions including 

diet or fluid intake, alcohol intake and anticholinergic 

effects of commonly used medication (available without 

prescription) could affect the quality of life of the 

individual.
8,9 

Clinical BPH is a term synonymous with 

LUTS in the presence of prostate enlargement detected 

on digital rectal examination (DRE).
10,11

 The prevalence 

of LUTS differ with the demographics of a subject with 

BPH. It rises with age and the study orientation which is 

either population-based or facility-based.
12

  

Globally, various studies have reported racial difference 

in LUTS prevalence.
12,13

 Prevalence of 41.0% of 

moderate-severe LUTS among African-American men in 

Michigan was significantly higher than that of Caucasian-

American men in Minnesota (34.0%).
14

 A hospital-based 

study among Nigerians reported a prevalence of 88% 

which was similar to a hospital-based study in Ethiopia 

which reported a prevalence of 84.4%. However a lower 

prevalence of 40% was in India.
15-17 

Recent data from a 

population-based study in Ghana reported a prevalence of 

19.9%, 62.3% and 13.3% respectively for international 

prostate symptom score (IPSS), PSA and an enlarged 

prostate on DRE.
18

 

However, no hospital-based study has been done so far to 

elucidate both LUTS and BPH. Furthermore, there is 

scanty of data on LUTS that clinically suggest BPH and 

prevalence data are not well documented in poor-setting 

countries where such information may be clinically 

useful. It is against this background that this study sought 

to explore the presentation patterns of LUTS and to 

determine its prevalence to ascertain it clinical usefulness 

in diagnosing BPH among patients visiting the urology 

clinic at Komfo Anokye Teaching Hospital. 

METHODS 

A hospital-based cross-sectional prospective study was 

used to determine the occurrence of LUTS among 225 

Ghanaian men visiting the urology clinic at Komfo 

Anokye Teaching Hospital (KATH), Ghana within a one 

year period. Komfo Anokye Teaching Hospital is a 

tertiary referral teaching hospital located in Kumasi, 

Ghana with a total projected population of 4,780,380. It is 

the second largest Hospital in Ghana.  

Simple random sampling technique was used to recruited 

informed and consented subjects for the study. Recruited 

patients were male patients aged 40 years and above who 

presented to the urology clinic. Male patients who were 

below 40 years of age who presented with LUTS were 

excluded and male patients who were 40 years and above 

who presented without LUTS to the urology clinic were 

recruited. Data were obtained during clinical 

consultations with subjects. Information was obtained on 

their socio-demographic, medical history and detailed 

symptoms of the urogenital system.  

Trained interviewers were employed to determine the 

extent to which patients are troubled by their symptoms 

using the International prostate symptoms score (IPSS). 

This established clinical score system also allowed the 

quality of life of the subjects to be assessed. The score 

tool contains eight questions. Seven fall under the LUTS 

categories and one pertains to quality of life.
19,20 

It has 

sound internal consistency, as measured by a Cronbach‟s 

alpha coefficient of 0.89.  

The seven questions of the IPSS comprise a question on 

post-micturition symptoms, on voiding symptoms and 

bladder storage symptoms. The overall score of the IPSS 

was obtained by a computer summation. This symptom 

category thus allows the physician to understand the 

degree of inconvenience that patients perceive their 

symptoms to have caused. Significant LUTS is usually 

defined as a total IPSS of at least 8 (moderate or 

severe).
19

  

Physical examination of the patients was carried out by 

an experienced Urologist who performed a DRE to 

evaluate prostate size, consistency, induration, nodularity, 

asymmetry, or the presence of a rectal mass. An enlarged, 

firm, mobile rectal mucosa, smooth surface, well defined 

margins and symmetrical prostate was suggestive of 

LUTS. 

Estimation of PSA and tran’s rectal ultrasonography 

Prior to ultrasonography, five millilitres (5ml) of blood 

was collected into a serum separator vacutainer(R) tube, 

and centrifuged to obtain the serum used for total PSA 

assay. The assay was performed using the electro-

chemiluminiscence method (Cobas e411 Analyzer, Roche 

Diagnostics, Germany). Trans-rectal ultrasonography was 

performed using an endocavitary convex probe with a 

6.5MHz transducer. Measures of the triaxial distances of 

the prostate were taken in its larger diameter and total 

volume was calculated using the formula; volume 0.52 x 

transverse diameter x anterior posterior diameter x 

longitudinal diameter. 

Sample size determination 

The study was designed to detect a precision of 6% 

difference in the prevalence of LUTS, with ɑ-error of 5%, 

acceptable β-error of 20%, and a statistical power of 

80%. Based on an average prevalence 31.8% of (IPSS), 

PSA and an enlarged prostate on DRE in a previous 

study.
18 

And using the formula for sample size 

determination for studying proportions in populations of 

more than 4,780380, the minimum required sample size 

was thus determined to be 225.
21

 



Kenneth A et al. Int J Res Med Sci. 2016 Sep;4(9):3905-3911 

                                                   International Journal of Research in Medical Sciences | September 2016 | Vol 4 | Issue 9    Page 3907 

Data analysis 

Responses to questionnaires were coded and entered into 

a database using statistical package for social sciences® 

(SPSS, Chicago, Illinois, USA) Version 20 for analysis. 

Descriptive statistics such as frequencies, percentage and 

charts were used. Continuous variables are expressed as 

their mean±Standard deviation (SD), whereas categorical 

variables were expressed as figure and proportion.  

Ethical consideration 

Ethical Approval (CHRPE/AP/243/15) for the study was 

obtained from the Committee on Human Research, 

Publication and Ethics of the School of Medical Sciences 

(SMS), Kwame Nkrumah University of Science and 

Technology (KNUST) as well as ethical review board of 

the Komfo Anokye Teaching Hospital (KATH).  

Participation was voluntary and verbal informed consent 

was obtained from each participant according to Helsinki 

declaration. Respondents were assured on the 

confidentiality of their responses. In addition, 

respondents were given the freedom to opt out any time 

they thought they couldn‟t continue with the study 

RESULTS 

During the study period, a total number of 4301 patients 

visited the department of surgery, KATH for the first 

time. Of these, 933 (21.69%) received a urological 

consultation. The mean age of the subjects was 

67.96±14.57 (range=40-100). The average score obtained 

from the study participants using the IPSS scale was 

17.52±7.83.  

Most of the participants (88.00%) were married with an 

average marital period of 37.72±7.83 years. Majority of 

the participants (57.7%) were pensioners. Majority of the 

participants (58.67%) were at tertiary level in education. 

The majority of the participants (46.67%) were at least 75 

years. Only 13.3% were younger than 50 years (Table 1).  

 

Table 1: Socio-demographics characteristic of study participants. 

Variables Frequency (n) Percentages (%) 

Age (years) Mean±SD 67.96±14.57  

Age groups (years)   

40-44 30 13.33% 

50-59 42 18.67% 

60-69 48 21.33% 

70 + 105 46.67% 

Marital status   

Single 11 4.89% 

Widower 10 4.44% 

Divorced 6 2.67% 

Married 198 88.00% 

Marital period 37.52±10.32  

Religion   

Christian 211 93.78% 

Islam 14 6.22% 

Educational status   

No Education 8 3.56% 

Basic 63 28.00% 

Secondary 22 9.78% 

Tertiary 136 58.67% 

Occupational status   

Informal 80 35.56% 

Pensioner 130 57.78% 

Formal 7 3.11% 

Unemployed Score from IPSS (Mean±SD) 8 (17.52±7.83) 3.56% 

SD=Standard Deviation, IPSS = International prostate symptom score. 

Table 2 shows the results of prostate related 

characteristics in studied subjects with LUTS. The result 

of the prostate volume shows that 21 (9.30%) had grade I, 

23.56% had grade II, 23.11% had grade III and 44.00% 

had grade IV prostate size using results from 

ultrasonography. Forty-one (18.22%) of participants had 

PSA levels within the normal range of 0 – 4.0ng/ml 

whilst 81.70% had PSA levels above the normal limits. 
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Higher proportion (30.67%) had PSA levels within the 

range of 20.1-50.0ng/ml. Majority of the participants 

(60.44%) had an abnormal DRE (Table 2). Figure 1 

shows the prevalence of LUTS. Higher proportion 

(45.3%) of participants had severe symptoms. Majority of 

participants had moderate to severe symptoms (88.9%).  

Table 3 shows the distribution pattern of LUTS of the 

participants. One hundred and ninety-one of the 

participants (84.89%) experienced a sense of incomplete 

emptying which denotes individuals with post-micturition 

symptoms.  

Participants with weak stream, intermittency and 

hesitancy represented 86.67%, 84.44% and 87.11% 

respectively with a mean of 86.00% having voiding 

symptoms. The proportion of participants who 

experienced frequency, nocturia and urgency were 

80.89%, 91.56% and 93.33%. An average of 88.59% 

experienced bladder storage symptoms (Table 3). 

 

Figure 1: Prevalence of LUTS.

 

Table 2: Results of prostate related characteristics in subjects with lower urinary tract symptoms. 

Variable Frequency (n) Percentage (%) 

Prostate Volume (Median, IQR) 68.90 (39.65 -122.3) 

Prostate volume (ml) grading 

Grade I 21 9.30% 

Grade II 53 23.56% 

Grade III 52 23.11% 

Grade IV 99 44.00% 

PSA levels (ng/ml) (Median, IQR) 19.9 (6.25-0.00) 

PSA levels categories(ng/ml) 

0 – 4 41 18.22% 

4.10 – 10 37 16.44% 

10.1 – 20 31 13.78% 

20.1 – 50 69 30.67% 

>50 37 16.44% 

DRE 

Normal 89 39.56% 

Enlarged 136 60.44% 

IQR = Inter quartile range 

Table 3 Distribution of the pattern of the lower urinary tract symptoms suggestive of BPH. 

Symptoms  

score  

Frequency (%) 

0 1 2 3 4 5 Total 

Incomplete 

Emptying 

34 (15.11%) 16 (7.11%) 24 (10.67%) 50 (22.22%) 77 (34.22%) 25 (11.11%) 191 (84.89%) 

Frequency 43 (19.11%) 2 (0.89%) 39 (17.33%) 62 (27.56%) 50 (22.22%) 29 (12.89%) 182 (80.89%) 

Intermittency 29 (12.89%) 16 (7.11%) 53 (23.56%) 54 (24.89%) 53 (23.56%) 20 (8.89%) 196 (87.11%) 

Urgency 15 (6.67%) 13 (5.78%) 35 (15.56%) 68 (30.22%) 60 (26.67%) 34 (15.11%) 210 (93.33%) 

Weak stream 39 (17.33%) 7 (3.11%) 45 (20.00%) 58 (25.78%) 54 (24.00%) 22 (9.78%) 186 (86.67%) 

Hesitancy 30 (13.33%) 10 (4.44%) 42 (18.67%) 60 (26.67%) 57 (25.33%) 26 (11.55%) 190 (84.44%) 

Nocturia 19 (8.44%) 16 (7.11%) 32 (14.22%) 23 (10.22%) 80 (35.56%) 55 (24.44%) 206(91.56%) 
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Table 4: Prevalence of moderate to severe LUTS, PSA and enlarged prostate age. 

Variables Age (years) 

Estimated Prevalence 40 -49 50-59 60-69 70+ Total (%) 

IPSS> 7 17 (8.5%) 32 (16.0%) 48 (24.0%) 103 (51.5%) 200 (88.89%) 

DRE enlarged +IPSS>7 4 (2.9%) 23 (16.9%) 36 (26.5%) 73 (53.7%) 136 (60.44%) 

PSA >4.0ng/ml + IPSS>7 10 (6.5%) 23 (14.9%) 34 (22.0%) 87 (56.5%) 154 (68.44%) 

PSA >4.0ng/ml + IPSS>7+DRE 

enlarged 

6 (5.9%) 14 (13.7%) 23 (22.5%) 59 (57.8%) 102 (45.33%) 

 

Table 4 shows prevalence of moderate to severe LUTS, 

PSA and enlarged DRE by Age. Overall, 88.89% of men 

had moderate-to-severe LUTS (IPSS >7), 60.4% had 

enlarged prostate based on enlarged DRE. Forty-five per 

cent had IPSS>7 and either an enlarged prostate or a 

PSA≥4.0ng/ml. 68% had an IPSS >7 and a PSA ≥4.0 

ng/ml (Table 4).  

 

Table 5: Distribution of lower urinary tract symptoms by bother score. 

Variables  IPSS symptom grade  

 Mild (%) Moderate (%) Severe (%) Total 

Bother Score     

Pleased 36 (65.45%) 0 (0) 0 (0) 36 (16.00%) 

Mostly Satisfied 11 (20.00%) 0 (0) 1 (0.96%) 12 (5.33%) 

Mixed 4 (7.27%) 9 (13.64%) 4 (3.85%) 17 (7.56%) 

Mostly Dissatisfied 2 (3.64%) 4 (6.06%) 11 (10.58%) 17 (7.56%) 

Unhappy 1 (1.82%) 17 (25.76%) 20 (19.23%) 38 (16.89%) 

Terrible 0 (0) 36 (54.54%) 68 (65.39%) 104 (46.22%) 

Total 55 (24.44%) 66 (29.33%) 104 (46.22%) 225 (100%) 

 

Table 5 shows the distribution of LUTS by bother score. 

None of the participants with severe LUTS were pleased 

with their symptoms while 1 (0.96%) with severe LUTS 

reported most satisfied with the symptoms. None of the 

participants with moderate LUTS was pleased or most 

satisfied with their symptoms. In addition, no participants 

felt severe pain with mild LUTS while 68 (65.39%) with 

severe LUTS felt deep pain in relation to their symptoms. 

One hundred and seventy-six (78.22%) reported mixed of 

most satisfied and dissatisfied, most dissatisfied, unhappy 

and terrible respectively which suggest that 78.2% had 

bothersome LUTS (Table 5). 

DISCUSSION 

Lower urinary tract symptoms are common symptomatic 

presentation in the elderly men. This novel study is the 

first to determine the prevalence of LUTS suggestive of 

BPH in hospital-based settings among Ghanaian men in 

the Kumasi metropolis. The study indicated that, the 

using of the IPSS score, prevalence of LUTS suggestive 

of BPH was 88.9%.  

This was far higher than a population-based study that 

was carried out among Ghanaian men in the Greater 

Accra region in which a prevalence of 19.9% was 

reported.
18

 Furthermore, the frequency of occurrence of 

LUTS in the present study was higher than the 12% 

reported in France and other white population from 

Netherland (10.3%), Germany (14%) and Canada 

(21%).
18,22-24

 It should also be mentioned here that, our 

observed prevalence was also higher than results obtained 

elsewhere in which IPSS tool was employed.
14,19,25

 

However, the prevalence in this present study was 

comparable to reports from hospital-based studies in 

south-western Nigeria (88.0%), Ethiopia (84.4%) and 

Port Harcourt, Nigeria (72.2%).
15,16,26 

These observations 

tend to indicate that prevalence of LUTS suggestive of 

BPH in hospital-based studies is comparatively higher 

than that reported in population-based studies. As age 

advanced, it is expected that the prevalence of LUTS seen 

in men would increase. In this current study, it was found 

that the prevalence of LUTS increased with age with 

higher proportion (46.67%) of the subjects being older 

than 70 years of age. These findings are consistent with a 

population-based study among Swedish men and 

Austrian men.
27,28

 

The presentation patterns of LUTS in this present study 

have shown that bladder storage symptoms were the most 

experienced symptoms (88.59%). This is similar to 
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observation in a hospital-based study in Port Harcourt 

among Nigerians and a study in India.
17,26

 Urgency was 

the most predominantly reported LUTS (93.3% observed 

in this study consistent with a study in India.
24

  

It is of interest to note that, perhaps exclusion of urgency 

score from the IPSS tool would significantly change the 

LUTS score and reduce the prevalence of LUTS. In 

contrast to the results for IPSS, the prevalence of prostate 

enlargement based on DRE among the subjects was 

60.4% which is comparable to a population-based study 

among Ghanaian and a hospital-based study among 

Nigerians (60.0%), but substantially higher than that 

reported for predominantly caucasians in the United 

States.
18,26,29

 However DRE assessment may vary 

depending on the experience of the health care provider 

preforming the evaluation.  

PSA levels less than or equal to 4.0ng/ml is an optimal 

cut off acceptable for most populations. PSA elevated 

level gave a prevalence of 81.70% in this present study. 

Recent data have also shown that PSA ≥1.5ng/ml 

indicates a prostate volume of ≥30ml which is the volume 

range with the risk for BPH progression increases.
30,31

 In 

our study, 210 subjects had PSA ≥1.5ng/ml and out of 

these, 85.23% had prostate volume ≥30ml.  

This study also showed that 63.11% of the subjects had 

troublesome LUTS which is comparable to a hospital-

based study among Nigerians but inconsistent with a 

hospital-based study among Indians.
17,26

 The occurrence 

of bothersome LUTS in this study showed that LUTS 

suggestive of BPH impacted negatively on the lives of 

the subjects. It is therefore necessary for physicians to be 

well-informed of the management of the condition if the 

quality of life of patients and members of the society are 

to be improved.  

The major limitation to the study was the fact that it was 

purely a hospital-based study and may thus not be a 

representative what occurs in the community. Therefore, 

extrapolations of findings in the study should be made 

with restraint. 

CONCLUSION 

This study has clearly shown that bladder storage 

symptoms are the most experienced LUTS in patients 

suspected of BPH and that is often associated with high 

troublesome symptoms. Furthermore, the prevalence 

estimates of LUTS in older men were relatively high. The 

study has confirmed that hospital-based studies have a 

higher prevalence of LUTS suggestive of BPH than that 

of population-based studies. 
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