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ABSTRACT

Background: Old age is more susceptible to prostatic sicknesses. Benign prostatic hyperplasia (BPH) 
is related to repeated urinary tract infections, which influences personal satisfaction. The values of 
prostatic volume and obesity are viewed as significant factors for the advancement of prostate 
organ hypertrophy. The study aimed to investigate the effect of age on benign prostatic hyperplasia 
patients in a tertiary care hospital in Karachi.

Methods: A cross-sectional study was conducted in an emergency clinic of Dr. Ruth Pfau and Dow 
College of health sciences on 60 enrolled patients (50-80 years). All selected patients had BPH and 
were assessed by a Global prostate side effect score >7. Patients with BPH were divided into two 
groups obese and non-obese. Transrectal ultrasound was performed to analyze the length, width, 
diameter and volume of the prostate. The outcomes were then examined to observe the 
progressions in the morphological construction of the prostate and its relationship with the 
advancement of age. 

Results: The mean prostate volume (PV) was higher in the obese group measuring 36.13±3.673ml 
while in the non-obese group, it was 31.21±6.771 ml, the difference was statistically significant 
(p=0.001). In the 60-70 years, age group, we obtained the highest count of obese participants with 
PV ≥ 30ml. In 71-80 years, age groups, again the maximum number of participants had ≥ 30ml PV 
and were obese.

Conclusion:  In the study, patients’ obesity had a significant effect on the prostate volume (p<0.001). 
Thus, benign prostatic hypertrophy was seen in the higher age group (60-70 years). 
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INTRODUCTION
Advanced age is more prone to prostatic diseases. 
Benign Prostatic Hypertrophy (BPH) is one of the 
major health concerns for aging males. It is 
associated with lower urinary tract symptoms, which 
affects the quality of life. Obesity and androgenic 
hormones (estrogen) are regarded as important risk 
factors for the development of prostate gland 
hypertrophy. BPH is a progressive disease and age is 
the biggest risk factor for its advancement. Studies 
have shown that the Prostate Volume of BPH 
patients differs not only with age but is affected by 
some variables of obesity too. BPH has been linked 
to metabolic disorders such as obesity1. Raza et al. 
reported that Asian men’s PV is lower than that of 
white men in their study, which showed racial 
differences in PV2. According to the literature, PV 
varies across different racial communities3.

Current research has shown that Prostate Volume (PV) 
has significant clinical effects related, to the 
pathologies of the prostate. The changes in prostatic 
volume are common throughout the man’s life2. Like 
some other longitudinal studies, total prostate volume 
is observed to be enlarged and 3.5% per year is 
analyzed in the transition zone. Prostate volume 
measurement has much importance for future 
enlargement in many clinical settings2. New data has 
observed that men who had less than 30ml of 
prostatic volume showed 1.7% growth in median 
prostate per year; nevertheless, those have more than 
30ml of PV presented median prostate growth of 2.2% 
per year 1. In young males, the peripheral zone (PZ) 
central zone (CZ) and transitional zone (TZ) constitute 
75, 20 and 5% of the gland volume but these ratios 
change with age and the onset of benign prostatic 
hypertrophy (BPH). BPH starts in the TZ and can 
ultimately occupy most of the gland3. Most voiding 
problems in elderly men are due to BPH 4. It is a 
non-malignant growth of the prostate. It is considered 
the fourth most prevalent disease in men aged more 
than 50 years5. Its frequency is about 40% in men aged 
50- years or above and about 90% in men aged 80 
years or above6. The study aimed to relate the 
prostatic volume and obesity with age advancement 
in known adults with BPH.

METHODS
This cross-sectional study was carried out on sixty (60) 
diagnosed cases of BPH from the emergency clinic 
of Dr. Ruth Pfau and Dow University of health 
sciences. The age of the study population ranged 
from 50-80 years. Individuals with an international 
prostatic symptom score (IPSS) less than 7 were 
considered as healthy. Patients who scored more 
than 7 were included in the study whereas those 
with a known case of prostate carcinoma, renal and 
bladder stones, or any type of pelvic and prostatic 

surgery were excluded from the study.   

The sample size estimation was done through the 
open Epi software, calculated at 95% confidence 
interval and 80% power of the test, all patients were 
categorized into 2 groups obese and non-obese 
based on body mass index and waist circumference 
to make a total of 60. Transrectal ultrasound (TRUS) 
was performed on all patients using an Ultrasound 
machine named (Type Doppler machine and 
Toshiba company model Nemio XG) for measuring 
the size and volume of the prostate. The width was 
measured between the inner part of the capsule, 
the height from the bladder neck to the clear inferior 
limit and the length from the inner of the capsule to 
the clear limit of the transition zone at the 
verumontanum7. The transitional zone was scanned 
in transverse and sagittal planes with the subject in 
the left lateral decubitus position by ellipsoid formula 
(height × length × width π/6) to measure the 
prostate gland dimensions (length, width, and 
depth) and to derive the volume of the prostate 
gland8. TRUS has a vital role in urology because of its 
diagnostic and therapeutic potential and was first 
developed in the 1970s 9. It is a gold standard, 
reliable and safe clinical tool for the assessment of 
prostatic size3. Data were analyzed using Statistical 
Package for the Social Sciences (SPSS) version 21.0. 
Descriptive statistics including mean, standard 
deviations, frequency and proportions were 
calculated for baseline characteristics of obese and 
non-obese participants. Kruskal Wallis and 
Mann-Whitney tests were used to associate the 
mean differences between age groups. p-values < 
0.05 were considered significant. 

RESULTS
Among n=60 patients 65 ± 9.98 years was the mean 
age (range 5-80 years). The study population was 
distributed into two groups, obese and non-obese, 
each comprising 30 individuals Age was classified 1, 
2, 3 i.e. (50-60), (61-70) and (71-80). The majority of 23 
(38.3%) ranged between 71-80 years of age, while 
18 (30%) participants were between 61-70 years of 
age and 19 (31.7%) participants were aged 
between 50-60 years. We obtained prostate volume 
(mean ± SD) of 31.89±5.606 in the age group 50-60 
years, 36.36±4.11 in the age group 61-70 years and 
33.96±7.119 in the age group 71-80years. When the 
prostate volume of different age groups was 
analyzed, a statistically significant  difference was 
obtained in PV according to their ages (p=0.05) 
(Figure 1). The highest mean PV was found in 60-70 
years i.e., middle age. The demographic 
characteristics highlighted mostly participants 
non-educated (91.7%), Urdu (37%) and Punjabi 
(15%) ethnicity and the low class 68% (Table 1).
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Out of 60, 47 participants were classified as having 
prostate volume (PV) ≥ 30 ml with a high 
percentage of 78.3%, while 13 men were classified 
as having PV < 30 ml with a percentage of 21.7. 
Serum estrogen levels were found to be ≥ 192 in 52 
participants (86.7%) while 8 participants (13.3%) had 
< 192. The characteristics of study participants 
stratified according to Obesity are shown in Table 2. 
Distribution of participants, according to the 
frequency of prostate volume below and above the 
cutoff values i.e. (<30ml and ≤ 30ml) in obese and 

non-obese participants of different age groups 
(Table 2). Insignificant results were found in all 
groups. In the age group, 50-60 maximum numbers 
of participants were non-obese with PV ≥ 30ml. In 
the 60-70 years, age group, we obtained the highest 
count of obese participants with PV ≥ 30ml. In 71-80 
years, age groups, again the maximum number of 
participants had ≥ 30ml PV and were obese. The 
relationship between age, obesity and PV was not 
significant (Table 2).
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Figure 1: Differences in mean prostate volume in different age groups.

Table 1: Demographic characteristics of the study.

Table 2: Different variables and prostatic volume.

*p-value using Chi-square analysis.

Demographic 
Characteristics Frequency n (%)

Age in groups
50 - 60 61 - 70 71 - 80

19(31.7) 18(30.0) 23(38.3)

Ethnicity
Urdu Punjabi Sindhi Pushto Balochi

22(36.7) 29(15.0) 20(33.3) 7(11.7) 2(3.3)

Education status
Non-educated Educated

Marital Status
Married Non-married

55(91.7) 5(8.3) 45(75) 15(25)

Obesity
Non-obese Obese Socioeconomic 

Status
Middle class Low class

30(50) 30(50) 22(33) 38(63)

Variables N (%) Prostatic Volume
<30 ml

Prostatic Volume
30 ml p-Value

Age in groups
50 – 60 27(45) 8(61) 19(40)

0.3761 – 70 16(26) 2(15) 14(30)
71 - 80 17(28) 3(23) 14(30)

Obesity
Non-obese 13(22) 11(37) 2(7)

0.005Obese 47(78) 19(33) 28(93)

Ethnicity 
Urdu 22 (36.7) 4 (30.7) 8(17.0)

*0.001
Punjabi 29 (15.0) 5 (38.4) 19(40.4)
Sindhi 20 (33.3) 4 (30.7) 11(23.4)
Pushto 7 (11.7) 0 (0) 7 (1.4)
Balochi 2 (3.3) 0 (0) 2 (4.2)
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Table 3: Prostate volume and obesity according to age groups (N=60).

*p-value using Chi-square analysis.

When the obese group was compared with the 
non-obese group in participants with different PV (< 
30 ml and ≥ 30 ml), the maximum difference was 
obtained in a group with PV≥ 30 ml and the finding 
was statistically significant (p=0.005). The volume 
was higher >30ml in Urdu-speaking, Punjabi and 
other ethnicities. Whereas, in Pushto and Balochi 
<30ml volume patients were absent and results were 
statistically significant (0.001) (Table 2). 

DISCUSSION
Age, ethnicity, obesity, genetics, sex steroid hormones, 
modifiable lifestyle variables, and inflammation are 
known stimulators of morphological volumetric 
changes in the prostate gland. Age is one factor that 
might cause changes in the prostate gland10. In this 
study, we found significant results in the age range of 
61-70 years and prostate volume of 30ml when 
comparing obese and non-obese patients. Therefore, 
lack of exercise, sedentary lifestyles, poor food, and 
smoking all contribute to prostate enlargement, which 
is most likely to be the source of high values in obese 
participants in the age range of 51 to 60 years.

It is a very significant issue, for every year, there is a 
4% increase in prostate size. The prostate gland 
grows at different rates in different age stages. The 
structural changes in the prostate gland due to 
increased age and the growth rate was calculated 
to be 0.81 % per year corresponding to 0.2 ml per 
year. The age distribution of study participants in our 
study is from 50 to 80 years. The maximum number of 
study participants being observed in their seventh 
decade (38.3%). It is well-established that there is a 
specific link between prostatic growth with 
advanced age11. Advanced ages cause urological 
problems, which can affect the quality of life 
significantly. Throughout a man's lifetime, his 
prostate glands grow it is well known that prostatic 
volume can indicate future growth and 
development12,13.

Study participants were recruited because of IPSS 
scores greater than 7, so a volume greater than 30 is 

susceptible according to their enlargement. The 
highest prostate volume observed in our study is 42ml. 
In contrast, research conducted in Pakistan by Raza et 
al. observed 103 benign prostatic hypertrophic (BPH) 
participants, out of which 80 participants had PV lower 
than 50ml while 23 participants had greater than 50ml. 
90ml was the maximum prostate volume in their 
study2,14. In addition to this, another study observed 
65.6% of the patients had a prostate volume between 
25 to 50ml and 35% of the participants had a prostate 
volume of more than 50ml and Kim et al15. Alongside, 
another study reported the highest number of patients 
had prostate volume ranging from 20 to 50ml 16. 
Similarly, 79% of patients in the Indian study reported 
between 25 to 50ml prostate volume17. The evaluation 
by volume analysis in cases of prostate enlargement is 
significant in several cases. Both the disease’s 
progression and its complications can be seen. 
Several investigations have revealed that the prostatic 
volume varies in obese healthy individuals18. 

In research done on a similar population to our 
study, 103 participants found a relation between 
prostate volume (PV) with obesity and reported that 
mean prostate volume was 36ml in non-obese and 
54ml in obese1. The positive association between 
obesity and prostate volume (PV) was also observed 
by other researchers showing19,20. The linear 
relationship between the two variables. Our results 
are consistent with the study mentioned. It could be 
due to the fat deposition which causes the adipose 
tissue to accelerate the aromatization of circulating 
testosterone into estrogens which influences the 
prostate volume21. 

Urological issues brought on by old age can 
significantly lower the quality of life. Canning et al.22 
found that 30% of the population showed moderate 
to severe symptoms of the lower urinary tract in 
people older than 50. The most prevalent symptoms 
in males older than 70 years were nocturia and 
frequency of urination in men younger than 70 
years23. It is well known that the prostatic volume can 
predict later development and growth24. When 

comparing obese and non-obesity patients in our 
study based on age and prostate volume, we found 
significant outcomes in the age group of 61-70 years 
and prostate volume of 30ml.

In contrast to our findings, earlier research has shown 
that prostatic enlargement occurs in 44.0% of 
participants who are 80 years or older, with a 
significant difference between obese and 
non-obese persons 21. Like this, those who were 
obese and in older age groups had higher prostatic 
volumes23. Several investigations discovered that the 
prostate gland grew larger with age and that there 
was a strong association between the size of the 
prostate gland and age 25-28. Most studies found that 
men over 70 had the largest mean prostate 
volumes2. Our results show that the mean PV 
increases between the ages of 61 and 70, 
suggesting that our population has been subjected 
to risk factors (obesity, high androgenic hormones, 
and dietary variables) that have resulted in higher 
PV (36.36+4.11) at a very young age. Despite any 
obvious differences, the age group 50–60 years had 
the largest number of non–obese participants with 
PV 30ml. But most individuals in the age ranges of 61 
to 70 and 71 to 80 were obese with PV 30ml. This 
evidence supports many other studies’ conclusions 
that different age groups with high PV and obesity 
differ significantly from one another22. 

CONCLUSION
In comparison to the non-obese group within the 
same age range, a significant positive correlation 
between prostate volume and obesity was found. 
Obesity significantly affected the prostate volume in 
the study patients and consequently benign 
prostatic hypertrophy. The associations between 
prostate hyperplasia and aged men need 
additional investigation in longitudinal research. 
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When the obese group was compared with the 
non-obese group in participants with different PV (< 
30 ml and ≥ 30 ml), the maximum difference was 
obtained in a group with PV≥ 30 ml and the finding 
was statistically significant (p=0.005). The volume 
was higher >30ml in Urdu-speaking, Punjabi and 
other ethnicities. Whereas, in Pushto and Balochi 
<30ml volume patients were absent and results were 
statistically significant (0.001) (Table 2). 

DISCUSSION
Age, ethnicity, obesity, genetics, sex steroid hormones, 
modifiable lifestyle variables, and inflammation are 
known stimulators of morphological volumetric 
changes in the prostate gland. Age is one factor that 
might cause changes in the prostate gland10. In this 
study, we found significant results in the age range of 
61-70 years and prostate volume of 30ml when 
comparing obese and non-obese patients. Therefore, 
lack of exercise, sedentary lifestyles, poor food, and 
smoking all contribute to prostate enlargement, which 
is most likely to be the source of high values in obese 
participants in the age range of 51 to 60 years.

It is a very significant issue, for every year, there is a 
4% increase in prostate size. The prostate gland 
grows at different rates in different age stages. The 
structural changes in the prostate gland due to 
increased age and the growth rate was calculated 
to be 0.81 % per year corresponding to 0.2 ml per 
year. The age distribution of study participants in our 
study is from 50 to 80 years. The maximum number of 
study participants being observed in their seventh 
decade (38.3%). It is well-established that there is a 
specific link between prostatic growth with 
advanced age11. Advanced ages cause urological 
problems, which can affect the quality of life 
significantly. Throughout a man's lifetime, his 
prostate glands grow it is well known that prostatic 
volume can indicate future growth and 
development12,13.

Study participants were recruited because of IPSS 
scores greater than 7, so a volume greater than 30 is 

susceptible according to their enlargement. The 
highest prostate volume observed in our study is 42ml. 
In contrast, research conducted in Pakistan by Raza et 
al. observed 103 benign prostatic hypertrophic (BPH) 
participants, out of which 80 participants had PV lower 
than 50ml while 23 participants had greater than 50ml. 
90ml was the maximum prostate volume in their 
study2,14. In addition to this, another study observed 
65.6% of the patients had a prostate volume between 
25 to 50ml and 35% of the participants had a prostate 
volume of more than 50ml and Kim et al15. Alongside, 
another study reported the highest number of patients 
had prostate volume ranging from 20 to 50ml 16. 
Similarly, 79% of patients in the Indian study reported 
between 25 to 50ml prostate volume17. The evaluation 
by volume analysis in cases of prostate enlargement is 
significant in several cases. Both the disease’s 
progression and its complications can be seen. 
Several investigations have revealed that the prostatic 
volume varies in obese healthy individuals18. 

In research done on a similar population to our 
study, 103 participants found a relation between 
prostate volume (PV) with obesity and reported that 
mean prostate volume was 36ml in non-obese and 
54ml in obese1. The positive association between 
obesity and prostate volume (PV) was also observed 
by other researchers showing19,20. The linear 
relationship between the two variables. Our results 
are consistent with the study mentioned. It could be 
due to the fat deposition which causes the adipose 
tissue to accelerate the aromatization of circulating 
testosterone into estrogens which influences the 
prostate volume21. 

Urological issues brought on by old age can 
significantly lower the quality of life. Canning et al.22 
found that 30% of the population showed moderate 
to severe symptoms of the lower urinary tract in 
people older than 50. The most prevalent symptoms 
in males older than 70 years were nocturia and 
frequency of urination in men younger than 70 
years23. It is well known that the prostatic volume can 
predict later development and growth24. When 

comparing obese and non-obesity patients in our 
study based on age and prostate volume, we found 
significant outcomes in the age group of 61-70 years 
and prostate volume of 30ml.

In contrast to our findings, earlier research has shown 
that prostatic enlargement occurs in 44.0% of 
participants who are 80 years or older, with a 
significant difference between obese and 
non-obese persons 21. Like this, those who were 
obese and in older age groups had higher prostatic 
volumes23. Several investigations discovered that the 
prostate gland grew larger with age and that there 
was a strong association between the size of the 
prostate gland and age 25-28. Most studies found that 
men over 70 had the largest mean prostate 
volumes2. Our results show that the mean PV 
increases between the ages of 61 and 70, 
suggesting that our population has been subjected 
to risk factors (obesity, high androgenic hormones, 
and dietary variables) that have resulted in higher 
PV (36.36+4.11) at a very young age. Despite any 
obvious differences, the age group 50–60 years had 
the largest number of non–obese participants with 
PV 30ml. But most individuals in the age ranges of 61 
to 70 and 71 to 80 were obese with PV 30ml. This 
evidence supports many other studies’ conclusions 
that different age groups with high PV and obesity 
differ significantly from one another22. 

CONCLUSION
In comparison to the non-obese group within the 
same age range, a significant positive correlation 
between prostate volume and obesity was found. 
Obesity significantly affected the prostate volume in 
the study patients and consequently benign 
prostatic hypertrophy. The associations between 
prostate hyperplasia and aged men need 
additional investigation in longitudinal research. 
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When the obese group was compared with the 
non-obese group in participants with different PV (< 
30 ml and ≥ 30 ml), the maximum difference was 
obtained in a group with PV≥ 30 ml and the finding 
was statistically significant (p=0.005). The volume 
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statistically significant (0.001) (Table 2). 
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obesity and prostate volume (PV) was also observed 
by other researchers showing19,20. The linear 
relationship between the two variables. Our results 
are consistent with the study mentioned. It could be 
due to the fat deposition which causes the adipose 
tissue to accelerate the aromatization of circulating 
testosterone into estrogens which influences the 
prostate volume21. 

Urological issues brought on by old age can 
significantly lower the quality of life. Canning et al.22 
found that 30% of the population showed moderate 
to severe symptoms of the lower urinary tract in 
people older than 50. The most prevalent symptoms 
in males older than 70 years were nocturia and 
frequency of urination in men younger than 70 
years23. It is well known that the prostatic volume can 
predict later development and growth24. When 

comparing obese and non-obesity patients in our 
study based on age and prostate volume, we found 
significant outcomes in the age group of 61-70 years 
and prostate volume of 30ml.

In contrast to our findings, earlier research has shown 
that prostatic enlargement occurs in 44.0% of 
participants who are 80 years or older, with a 
significant difference between obese and 
non-obese persons 21. Like this, those who were 
obese and in older age groups had higher prostatic 
volumes23. Several investigations discovered that the 
prostate gland grew larger with age and that there 
was a strong association between the size of the 
prostate gland and age 25-28. Most studies found that 
men over 70 had the largest mean prostate 
volumes2. Our results show that the mean PV 
increases between the ages of 61 and 70, 
suggesting that our population has been subjected 
to risk factors (obesity, high androgenic hormones, 
and dietary variables) that have resulted in higher 
PV (36.36+4.11) at a very young age. Despite any 
obvious differences, the age group 50–60 years had 
the largest number of non–obese participants with 
PV 30ml. But most individuals in the age ranges of 61 
to 70 and 71 to 80 were obese with PV 30ml. This 
evidence supports many other studies’ conclusions 
that different age groups with high PV and obesity 
differ significantly from one another22. 

CONCLUSION
In comparison to the non-obese group within the 
same age range, a significant positive correlation 
between prostate volume and obesity was found. 
Obesity significantly affected the prostate volume in 
the study patients and consequently benign 
prostatic hypertrophy. The associations between 
prostate hyperplasia and aged men need 
additional investigation in longitudinal research. 
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