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Abstract

Introduction and Objectives. Recent studies suggest that obesity may be associated with a higher risk of aggressive 
or fatal prostate cancer. One explanation could be the effect of BMI on serum levels of PSA. The aim of this paper is 
to investigate and better understand the correlation between BMI and PSA value in a population diagnosed with 
prostate cancer.

Materials and Methods. Between January 2013 and March 2017, 550 patients with prostate cancer, diagnosed ei-
ther through a prostate biopsy due to elevated PSA or through TUR-P for prostatic enlargement, were included in the 
study group. A questionnaire regarding age, height, weight, anthropometric measures and biological samples (PSA) 
has been submitted to all the patients and the results were constituted in a database. In order to establish a correla-
tion between the obtained variables, the q Spearman correlation coefficient has been calculated.

Results. The mean age of patients was 69.17 years (SD 7.7) and the mean PSA value was 31.97 ng/ml (SD 43.1). BMI 
(weight in kg / height in m2) was categorized as follows: normal and underweight (BMI < 24.9) – 175 (31.8%), patients 
overweight (BMI = 25.0-29.9) - 249 (45.3%) patients, Class I obesity (BMI = 30.0-34.9) - 96 (17.5%) patients, Class II 
obesity (BMI = 35.0-39.9) - 26 (4.6%) patients and Class III obesity (BMI > 40) - 4 (0.7%) patients. Data analysis revealed 
a negative and moderate correlation between  PSA values and BMI for patients with PSA levels between 10-20 ng/ml 
and higher than 20 ng/ml. Changing the distribution of patients based on BMI classification, we obtained a strong and 
negative correlation between PSA and BMI in underweight and normal weight patients (p=0.016) and a low negative 
correlation between PSA and BMI in patients with Class II obesity. Regarding age and PSA values, we found a moder-
ate and positive correlation (p=0.008).

Conclusions. This study confirms the inverse relationship between PSA values and BMI in patients with prostate can-
cer. Low levels of PSA in overweight and obese patients could delay early detection of prostate cancer (only 22.9% of 
studied patients had a BMI > 29.9 kg/m2) and underestimate the disease severity. Obesity can help the clinical staff to 
a better interpretation of PSA values while screening for prostate cancer.
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Prostate cancer (PC) is the most commonly diag-
nosed non-cutaneous cancer and the second leading 
cause of cancer deaths in western countries in male 
patients[1,2]. Despite the high morbidity associated 
with prostate cancer, the only established risk factors 
are age, race, and a family history of prostate cancer[3]. 
Obesity is a major public health problem and it is also 
linked to chronic diseases such as cancer[4]. Obesity is 
becoming a pandemic problem, the world population 
is raging and so the impact of obesity on prostate can-
cer risk needs to be clarified. The specific mechanisms 
are still unknown, but it may be mediated through sex 
hormones, growth hormones, and/or nutrition.

As abnormal PSA values are often the reason for 
performing prostate biopsy and establishing a pros-
tate carcinoma diagnosis, we need to know what other 
factors can have an impact on PSA levels[5].

High Body mass index (BMI) has been directly asso-
ciated with risk of aggressive or fatal prostate cancer. 
One possible explanation may be an effect of BMI on 
serum levels of prostate-specific antigen (PSA)[6]. The 
purpose of this paper is to investigate and to better un-
derstand the correlation between BMI and PSA values 
in a population with prostate cancer.

Materials and Methods
Between January 2013 and March 2017 550 pa-

tients with diagnosed prostate cancer were analyzed. 
The initial diagnosis was established after analyzing 
the histopathological specmimens obtained through 
performing a prostate biopsy for elevated PSA levels 
or after performing TUR-P for prostatic enlargement. 
All biological samples were analyzed by the same his-
topathology laboratory. A questionnaire regarding 
age, height, weight, anthropometric measures and bi-
ological samples (PSA) has been submitted to all the 
patients[7]. To establish a correlation between the ob-
tained variables, we calculated the q Spearman correla-
tion coefficient. 

The Spearman correlation coefficient is defined as 
the Pearson correlation coefficient between the ranked 
variables. It assesses how well the relationship between 
two variables can be described using a monotonic 
function. The Spearman correlation between two vari-
ables will be high when observations have a similar (or 
identical for a correlation of 1) rank between the two 
variables, and low when observations have a dissimilar 
(or fully opposed for a correlation of −1) rank between 

the two variables [8]. Data analysis was performed with 
IBM SPSS Statistics.

Body Mass Index (BMI) is a simple index of weight-
for-height that is commonly used to classify under-
weight, overweight and obesity in adults. It is defined 
as the weight in kilograms divided by the square of the 
height value, expressed in cubic meters (kg/m2).

Table 1. The World Health Organization International Classification of 

adult underweight, overweight and obesity according to BMI

Classification BMI Kg/m2

  Principal cut off points Addition-
al cut off 

points
Underweight <18.50 <18.50

Severe thinness <16.00 <16.00

Moderate thinness 16.00 - 16.99 16.00 - 16.99

Mild thinness 17.00 - 18.49   17.00 - 18.49

Normal range 18.50 - 24.99   18.50 - 22.99
23.00 - 24.99

Overweight ≥25.00 ≥25.00

Pre-Obesity 25.00 - 29.99 25.00 - 27.49
27.50 - 29.99

Obesity   ≥30.00 ≥30.00

Obesity class I 30.00 - 34-99 30.00 - 32.49
32.50 - 34.99

Obesity class II 35.00 - 39.99 35.00 - 37.49
37.50 - 39.99

Obesity class III ≥40.00   ≥40.0

Source: WHO website (http://www.who.int/bmi)

Results
The mean age of patients was 69.17 years (SD 7.7) 

and the mean PSA value was 31.97 ng/ml (SD 43.1).

Body mass index was categorized as follows: normal 
and underweight (BMI < 24.9) - 175 patients (31.8%), 
overweight (BMI 25.0-29.9) - 249 patients (45.3%), Class 
I Obesity (BMI 30.0-34.9) - 96 patients (17.5%), Class II 
Obesity (BMI 35.0-39.9) - 26 patients (4.6%) and Class III 
Obesity (BMI > 40) - 4 patients (0.7 %).

The analyzed data showed a negative and mod-
erate correlation between PSA values and BMI for pa-
tients with PSA levels between 10-20 ng/ml (p=0.040) 
and higher than 20 ng/ml (p=0.001), showing that a 
substantial increase of PSA level occured with each de-
crease in BMI category.
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Table 3 Correlations PSA-BMI in study group

PSA PSA BMI

PSA ≤4 ng/ml Spearman’s rho

PSA
Correlation Coefficient 1.000 -.134

Sig. (2-tailed) . .505
N 27 27

BMI
Correlation Coefficient -.134 1.000

Sig. (2-tailed) .505 .
N 27 27

PSA 4-10 ng/ml Spearman’s rho

PSA
Correlation Coefficient 1.000 .068

Sig. (2-tailed) . .339
N 201 201

BMI
Correlation Coefficient .068 1.000

Sig. (2-tailed) .339 .
N 201 201

PSA 10-20 ng/ml Spearman’s rho

PSA
Correlation Coefficient 1.000 .040

Sig. (2-tailed) . .653
N 131 131

BMI
Correlation Coefficient .040 1.000

Sig. (2-tailed) .653 .
N 131 131

PSA >20 ng/ml Spearman’s rho

PSA
Correlation Coefficient 1.000 -.234**

Sig. (2-tailed) . .001
N 190 190

BMI

Correlation Coefficient -.234** 1.000

Sig. (2-tailed) .001 .

N 190 190

**. Correlation is significant at the 0.01 level (2-tailed).

Frequency Percent Valid  
Percent

Cumulative 
Percent

Valid

PSA ≤4ng/ml 27 4.9 4.9 4.9

PSA 4-10 ng/ml 201 36.5 36.6 41.5

PSA 10-20 ng/ml 131 23.8 23.9 65.4

PSA >20 ng/ml 190 34.5 34.6 100.0

Total 549 99.8 100.0

Missing System 1 0.2

Total 550 100.0

Table 2. PSA Distribution in study group Figure 1 Represantation of BMI distribu-
tion in study group
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Underweight Spearman’s rho

PSA
Correlation Coefficient 1.000 .841*

Sig. (2-tailed) . .036
N 6 6

BODY MASS IN-
DEX

Correlation Coefficient .841* 1.000

Sig. (2-tailed) .036 .
N 6 6

Normal weight Spearman’s rho

PSA
Correlation Coefficient 1.000 -.185*

Sig. (2-tailed) . .016
N 168 168

BODY MASS IN-
DEX

Correlation Coefficient -.185* 1.000

Sig. (2-tailed) .016 .
N 168 169

Overweight Spearman’s rho

PSA
Correlation Coefficient 1.000 -.032

Sig. (2-tailed) . .613
N 249 249

BODY MASS IN-
DEX

Correlation Coefficient -.032 1.000

Sig. (2-tailed) .613 .
N 249 249

Class I
Obesity

Spearman’s rho

PSA
Correlation Coefficient 1.000 -.103

Sig. (2-tailed) . .319
N 96 96

BODY MASS IN-
DEX

Correlation Coefficient -.103 1.000

Sig. (2-tailed) .319 .
N 96 96

Class II 
Obesity

Spearman’s rho

PSA
Correlation Coefficient 1.000 .047

Sig. (2-tailed) . .820
N 26 26

BODY MASS IN-
DEX

Correlation Coefficient .047 1.000

Sig. (2-tailed) .820 .
N 26 26

Class III 
Obesity

Spearman’s rho

PSA
Correlation Coefficient 1.000 -.600

Sig. (2-tailed) . .400
N 4 4

BODY MASS IN-
DEX

Correlation Coefficient -.600 1.000

Sig. (2-tailed) .400 .

N 4 4

*. Correlation is significant at the 0.05 level (2-tailed).

Table 4. Correlations of BMI category – PSA in study group
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Changing the distribution of patients based on BMI 
classification, we’ve obtained a strong and negative 
correlation between PSA and BMI in underweight and 
normal weight patients (p=0.016), representing 32% 
of all patients and a low negative correlation between 
PSA and BMI in patients with Class II (p=0.047) showing 
a significant rise of  PSA levels in non obese patients, 
meaning that obesity is associated with reduced PSA 
levels [9]. 

A possible explanation for the data results could be 
that in obese men there are lower circulatory andro-
gens levels and increased levels of estrogens and so 
the PSA production could be affected due to an andro-
gen response element in the PSA promoter [10,11]. 

Regarding age and PSA values, we found a moder-
ate and positive correlation (p=0.008), meaning PSA 
level increases in a monotonic way according to age.

Discussions
Low levels of PSA in overweight and obese patients 

could delay early detection of prostate cancer (only 
22.9% of studied patients have BMI > 29.9 kg/m2), re-
sulting in reduced PSA - driven biopsy rates and under-
estimate the disease severity [12].

In obese men, performing a digital rectal examina-
tion (DRE) can be sometimes difficult, leading to more 
missed diagnoses of prostate cancer [13]. BMI should be 
taken into consideration when referring men to a pros-
tate biopsy based on serum PSA levels [14].

Body mass index, especially in men with a known 
family history of prostate cancer, should be consid-
ered for inclusion in any clinical assessment of prostate 
cancer risk and recommendations regarding prostate 
biopsy [15]. The epidemiological evidence between 
obesity and prostate cancer shows the importance of 
taking body size into account while screening, treating, 
monitoring and counselling PCa patients about their 
options of weight loss and a healthy lifestyle [16]. 

Conclusions
The performed study confirms the inverse rela-

tionship between PSA value and BMI in patients with 
prostate cancer. Detecting prostate cancer in obese 
men is a challenge due to numerous factors. Obesity, 
as an additional risk factor can help the clinical staff to a 
better interpretation of PSA values while screening for 
prostate cancer.

Low levels of PSA in obese men corroborated with 
difficulty in performing DRE allows cancer to growth 
unchecked, leading to development of advanced dis-
ease. Developing a BMI - adjusted PSA cut-offs for biop-
sy in obese patients will give them the chance of early 
diagnosis, especially for the ones with an increased risk 
of aggressive disease.
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