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ABSTRACT 
Background and Aim:Prostate histological enlargement known as Benign Prostatic Hyperplasia (BPH) is the 

major challenge for aging men with substantial burden on the health care system. It is associated with incomplete 
emptying sensations and impedance in flow due to symptoms of the lower urinary tract. Patient of higher body 
mass index (BMI) or obese have larger prostate volume (PV) and increase in lower urinary tract symptoms 
(LUTS) compared to normal BMI patient as reported by many researchers. The current study aim was to correlate 
the association between obesity and prostate volume in BPH patients. 
Materials and Methods: This cross-sectional was conducted on 140 BPH patients with 45 years to 75 years age 

range admitted in the department of Urology, DHQ Teaching Hospital, Dera Ismail Khan for six months duration 
from July 2020 to December 2020. BMI of each individual was calculated using height and weight measurements. 
Measuring tape was used to measure waist circumference (WC) while Prostate volume (PV) was measured with 
Transrectal Ultrasound (TRUS). Demographic and clinical parameters such as diabetes, smoking, prostate 
specific antigen (PSA) and hypertension were recorded on pre-designed proforma. Outcome variables were BMI 
and prostate volume.  
Results:Patients were divided into three categories based on BMI namely Obese, overweight and normal. Mean 

value for age and BMI was 61.34±5.324 and 26.89±4.13 respectively. Mean PV of Obese, overweight and normal 
BMI were 61.34±7.5, 59±3.10 and 50.91±8.5 cm3 respectively. The PV average score was 58.42±6.53 cm3. The 
mean value for waist circumference (WC) and PSA were 97.20 and 5.10±3.23 with 1.2-5.9 range respectively. 
The correlation between PV and BMI as well as between WC and PV, diabetes, smoking and hypertension shown 
no significance (p value=0.195). However, PSA and PV correlation give significant (p value 0.001-0.009) 
correlation. 
Conclusion:Central obesity plays a key role in developing and promoting BPH. The highest prevalence of BPH 

was found in patients with BMI >30kg/m2 while lowest in men of BMI <23 kg/m2. The current study found higher 
frequency of BPH among patients with WC >90 cm and lowest in men of WC <90 cm. A positive correlation was 
found between WC, BMI and PV. Individual quality of life affected by LUTS caused by severe risk of BPH due to 
increase in obesity. Balance diet and physical exercise help in maintaining the healthier BMI among obese and 
aged men. 
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INTRODUCTION 
Benign Prostatic Hyperplasia is the irregular enlargement 
of the prostate gland most common and appears in aging 
men [1, 2]. Prostate tissue failure causes apoptosis with 
increasing prostate gland size and advancement in age [2].  
Men in the age above 40 years or having fifth decade are 
more susceptible to BPH [3, 4]. Prostate size provides a 
presumptive base for BPH diagnosis [5]. BPH and 
neoplasm mainly occurs in obese and old aged (above 40 
years) men [6-8].  Lower Urinary Tract Symptoms (LUTS) 
caused by BPH development had higher probability in 
patients with advancing age. LUTS involve a set of 
symptoms like dysuria, urgency, post-void dibbling, 
nocturia, incontinence overflow and urinary frequency [9].  
Prostate enlargement caused the prostate transitional zone 
around the urethra [10]. The major challenge for the health 
care system is the extensive burden of most common BPH 
development in older men. It is estimated that patients 
(men) having more than 60 years of age had a BPH 
proportion of about 75% [11]. The advancement in age and 
increase in prostatic growth causes higher prevalence of 

obesity [12]. Many researchers reported direct relation of 
obesity and BPH. BPH caused by intravesical pressure is 
due to obesity which increases the intra-abdominal 
pressure. Nocturia, hesitancy and poor stream of urine are 
the few key symptoms of BPH [13].   
 BPH favorable parameters like oxidative stress and 
ischemic are caused by inflammation and micro-vascular 
disease due to increase in central obesity [14]. Pro-growth 
cytokines and other growth variables are caused by chronic 
inflammation [15]. Increase in estrogen to androgen ratio 
causes endocrine status alteration as reported by another 
hypothesis. The androgen to estrogen conversion and 
aromatase activity increase are mainly due to dipose tissue 
increase which in turn reduces the testosterone levels by 
gonadotropins suppression which favors the BPH 
development [16]. Many literature classified criteria for 
patients BMI and WC for obesity diagnosis and outcomes. 
Their result demonstrated that obesity plays key role in 
LUTS worsening and increase in BPH development risk 
[17-22]. Inflammation caused by hormonal acceleration and 
systemic changes are due to the dominance of central 
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obesity over general obesity in correlation with BPH 
development [15]. 
 In BPH patients, prostate gland volume is significantly 
influenced by central obesity as a major determination’s 
factor [17]. Obesity is defined by BMI value for example 
BMI between 18.5 kg/m2 and 22.9 kg/m2 is normal while 
above 25 kg/m2 is considered as obese [18, 19]. It has 
been observed that prostate volume increases 0.41mL as 
BMI increases by 1 kg/m2. Mode of treatment selection is 
based on prostate volume sonographic assessment which 
categorized the normal prostate volume below 25 mL [20]. 
It has been reported in many patients of BPH having more 
than 30 mL prostate volume providing evidence to 
hypothesis that obese men had higher prostate volume 
compared to normal weighted men [21].  Prostate volume 
had greater associations with abdominal obesity, waist 
circumference, BMI and bodyweight [22-24]. Several 
imaging modalities can be utilized to measure prostate 
volume such as Magnetic Resonance Imaging, Computed 
Tomography and Ultrasound. Clinically for more than 50 
years Ultrasound of various kinds such as Transrectal 
(TRUS), Transperineal (TPUS) and Transabdominal 
(TAUS) had been used for prostate volume measurement 
[24].Rapid increase of obesity among male populations 
promotes benign prostatic hyperplasia. The current study 
will correlate the obesity and prostate volume in patients 
with BPH.  
 

MATERIALS AND METHODS 
This cross-sectional was conducted on 140 BPH patients 
with 45 years to 75 years age range admitted in the 
department of Urology, Urology, DHQ Teaching 
Hospital,Dera Ismail Khan for six months duration from July 
2020 to December 2020. Prior to approval of the study from 
the ethical committee of the respective institute. Individuals 
meeting the inclusive criteria were enrolled in the study. 
BPH male patients having age above 40 years were 
enrolled. Each individual underwent a sonographic 
examination. The exclusive criteria were surgical 
intervention or TURP history, chronic prostatitis, prostate 
cancer, urinary tract infection, bladder stone history and 
neurogenic dysfunction of bladder. WHO based criteria 
were set to categorized the participant in following groups 
Healthy (> 18.9 Kg/m2-25 Kg/m2), Obese  (≥30.0 kg/m²) 
and Overweight (>25.0 to 29.9 kg/m²). BMI of each 
individual was calculated using height and weight 
measurements. Measuring tape was used to measure 
waist circumference (WC) while Prostate volume (PV) was 
measured with Transrectal Ultrasound (TRUS). 
Demographic and clinical parameters such as diabetes, 
smoking, prostate specific antigen (PSA) and hypertension 
were recorded on pre-designed proforma. Outcome 
variables were BMI and prostate volume. Normal WC (<90 
cm) and central obesity (> 90 cm) were the WHO based 
classification for Obesity. Each participant gave their 
informed consent and the height, weight, BMI, and WC of 
each participant were recorded.Toshiba (Aplio-300) and 
Mindray (DP-5) ultrasound machine was used to measure 
the prostate volume with 3.5MHz curvilinear transducer. 
Inferior angle of the transducer under symphysis pubis and 
supine position for individual were followed to have better 
assessment.  Transducer was angled at 15o with feet for 

transverse section of the full bladder. Prostate images were 
captured in frozen state for measuring its length, 
anteroposterior diameter and transverse. 
Statistical Analysis: Non-probability sampling technique 

was utilized for collecting the sample. Following 
assumption was considered for calculating the sample size, 
Prevalence 8%, Margin of error 0.06% and confidence 
interval 95%. SPSS version 20 was used to enter and 
analyze data. Numerical quantities such as frequency, 
percentage, mean and standard deviation were measured 
with P-value of <0.05 was considered significant. 
 

RESULTS 
Patients were divided into three categories based on BMI 
namely Obese, overweight and normal. Mean value for age 
and BMI was 61.34±5.324 and 26.89±4.13 respectively. 
Mean PV of Obese, overweight and normal BMI were 
61.34±7.5, 59±3.10 and 50.91±8.5 cm3 respectively.  The 
PV average score was 58.42±6.53 cm3. The mean value 
for waist circumference (WC) and PSA were 97.20 and 
5.10±3.23 with 1.2-5.9 range respectively as shown in 
Table 1. The correlation between PV and BMI as well as 
between WC and PV, diabetes, smoking and hypertension 
shown no significance (p value=0.195). However, PSA and 
PV correlation give significant (p value 0.001-0.009) 
correlation. Figure 1 shows the frequency of BMI of total 
participants among overweight, healthy or normal and 
obese.  
 
Table 1. Descriptive Statistics of total participants (n=140) 

Parameters  Total Participants (n=140) with 
Mean ±SD 

Age (years) 61.34±5.324 

Weight (Kg) 73.46±12.90 

Height (m) 1.67±.13 

WC (cm) 97.20±5.9 

PV (mL) (Obese, 
overweight and normal) 

61.34±7.5, 59±3.10 and 50.91±8.5 
cm3 

BMI 26.89±4.13 

 

 
Figure 1. Prevalence of participants based on BMI 

 

 The total participants 140 distribution with mean WC 
value 97.20±5.9 was as follows: 31 were having WC value 
less than 90 cm and 109 had more than 90 cm as shown in 
Table 2 and Figure 2. All subjects with BMI >30kg/m2 
(obese) had higher WC value (>90 cm).  
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Table 2 Prevalence of participants based on WC value measured  

WC (cm) Frequency (n) Percentage (%) 

< 90  31 22.10 

>90 109 77.90 

Total 140 100 

 

 
Figure 2: Frequency of Participants based on WC value. 

 
 The prostate volume mean value was 61.34±7.5 mL. 
The PV maximum and minimum value was 80 mL and 40 
mL respectively as shown in table 3.  
 

 
Table 3 Descriptive statistics for Prostate Volume  

 N Maximum Minimum Range Mean  SD 

Prostate Volume 140 80 40 40 61.34 7.50 

 

DISCUSSION 
BPH development factors include smoking, steroid 
hormones, aging, genetic and metabolic syndromes. 
Metabolic syndromes are cardiovascular disease, 
dyslipidemias and obesity. Participants of age above 40 
years and no previous history of prostate pathology were 
enrolled in this study.  The mean value for waist 
circumference (WC) and PSA were 97.20 and 5.10±3.23 
with 1.2-5.9 range respectively. Participants who had 
higher BMI and WC value have greater risk for BPH 
development as observed in this study. Obese patients 
were more susceptible to develop BPH. The prevalence of 
BMI in obese group had higher contribution in developing 
BPH compared to normal BMI participants. Positive 
significance among WC, BMI and PV were observed. Many 
researchers reported the basic causes for BPH 
development are WC and BMI. S. Lee and H.G Min 
conducted their study to determine the obesity effect on 
BPH promotion in South Korea. They concluded that the 
major risk factors for BPH promotion and development are 
higher BMI, WC and central obesity which gives positive 
association with prostate volume [25]. The contradictory 
study conducted by Iffat found irregular prostatic volume 
and growth with increased WC and BMI. However, Patients 
with more than 90 cm WC contributed the most in prostatic 
volume. She also suggested that central obesity is the risk 
factor for BPH development [17].   
 Another study conducted on association between 
BMI, PV, quality of life and age showed an inverse relation 
between quality of life and increased BMI. Their study also 
observed the increased prostate volume with increase in 
BMI [26]. J. Parson’s study concluded the direct effect of 
physical exercise on lowering BPH. Natural course of BPH 
changes with changes in lifestyle [27].  The current study 
observed the higher risk of BPH development among 
obese patients compared to non-obese. The prostate 
volume enlargement is mainly caused by higher BMI and 
obesity in turn experiences severe urinary symptoms. 

Prostate gland enlargement increases the risk for individual 
life quality standards. Our study observed no significant 
difference in prostate volume for both non-hypertensive 
and hypertensive patients. However, smoking, diabetes 
and hypertension were the most prevalent factors among 
the population. Our analysis matched with the study 
conducted by Li-Peng. According to his study BPH and 
hypertension had no association with each other [27].  This 
is in contrast to the findings of a 2013 South Korean study 
in which men with hypertension had a higher International 
Prostate Symptom Score as well as larger PV putting them 
at an increased risk of LUTS compared to the non-
hypertensive [28]. 
 

CONCLUSION 
Central obesity play key role in developing and promoting 
BPH. The highest prevalence of BPH was found in patients 
with BMI >30kg/m2 while lowest in men of BMI <23 kg/m2. 
The current study found higher frequency of BPH among 
patients with WC >90 cm and lowest in men of WC <90 cm. 
A positive correlation was found between WC, BMI and PV. 
Individual quality of life affected by LUTS caused by severs 
risk of BPH due to increase in obesity. Balance diet and 
physical exercise help in maintaining the healthier BMI 
among obese and aged men.  
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