J Babol Univ Med Sci
Vol 17, Issu 6; Jun 2015; P:7-12

«
(&}
=]
o
<
©
=
(o)
=
O

The Relationship between Body Mass Index and Diabetes with Serum
Prostate-Specific Antigen Levels in the Elderly

A. Ghasemi !, A. Akbarzadeh Pasha (MD)? S.R. Hosseini (MD)*3, E. Asadollahi !, A. Bijani (MD)?,
H. Shafi (MD)?

1.Babol University of Medical Sciences, Babol, Babol, I.R. Iran
2.Department of Kidney and Urinary Tract Surgery, Babol University of Medical Sciences, Babol, I.R. Iran

3.Social Determinants of Health (SDH) Research Centre, Babol University of Medical Sciences, Babol, I.R.Iran

Received: Jan 7t 2015, Revised: Feb 4t 2015, Accepted: May 6t 2015

ABSTRACT

BACKGROUND AND OBJECTIVE: Prostate-specific antigen (PSA) is the most practical screening test for
prostate cancer. Given the importance of screening for cancer detection, determining a specific threshold for
abnormal PSA levels has special significance in this disease. Because the threshold can be changed by factors such
as diabetes and obesity, this study aimed to determine the association between PSA levels with BMI and diabetes.
METHODS: This was a cross-sectional study and part of the health status evaluation plan of the elderly in
Amirkola, Mazandaran, Iran (AHAP=Amirkola Health and Ageing Project), which was conducted on all 60 year
and older men in Amirkola from 2011 to 2012. Data was collected through questionnaires, examination and blood
sampling. The levels of PSA and testosterone were measured by ELISA. Body mass index (BMI) was calculated for
all patients and diabetes was determined based on the previous history of the disease or FBS>126 mg/dl, on two
occasions.

FINDINGS: This study included 792 elders with an average age of 69.76+7.62 (age range 6090 years) with a mean
PSA of 1.88+2.98, testosterone of 4.77+4.10, fasting blood sugar of 112.92+40.08, and BMI of 26.04+4.01. There
was a significant association between PSA and BMI (p=0.001) so that the group BMI>30 showed lower values of
PSA compared to the BMI<25, but there was no correlation between PSA levels and diabetes.

CONCLUSION: Based on findings of this study, the levels of PSA should be interpreted with caution in screening
for prostate cancer in obese patients and further investigation is needed in this area.
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Introduction

Prostate cancer is one of the most common cancers
and the second prevalent lethal cancer in men. From
each six men, one will develop this cancer (1, 2). In
general, to screen for prostate cancer, digital rectal
examination, serum PSA and transrectal ultrasound
biopsy, are used.

The first-line of screening for prostate cancer is the
combination of PSA and rectal examination by finger;
but measuring the PSA is the most useful available
tumor marker for the diagnosis of prostate cancer (3).
PSA index can be affected as a result of certain factors
including body mass index (BMI), considering that
obese men compared with non-obese men, after
unification of age and race, showed lower PSA. Several
epidemiological studies have evaluated the relationship
between BMI and risk of prostate cancer.

Cancer prevention studies and analysis of the
preventive trial of prostate cancer suggest that obesity is
positively associated with prostate cancer risk and is
negatively correlated with low-risk diseases (4).

Studies have shown that obese men have larger
prostates and low PSA levels, and it seems that average
PSA after correction for prostate volume should be low
in these individuals (5).

Considering the lower PSA for these people, and
more  aggressive  pathological and  clinical
demonstration, the question raised is: should PSA
screening be corrected based on rate of BMI? But as
long as one study does not show worse cancer-specific
mortality in a screened and treated group, this change is
not recommended in clinical practice.

However the relationship between BMI and PSA
needs to be assessed in order to use the findings of
prostate cancer prognosis.

One of the other factors which affect the levels of
PSA is diabetes, although the risk of cancers such as
pancreatic, liver and colon cancers is higher in patients
with diabetes, but some studies have shown that men
with diabetes have lower risk for prostate cancer
and lower PSA, however, this relationship is not true in
all age groups (6), therefore, this study investigated
the relationship between diabetes and BMI with
PSA.
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Methods

This was a cross-sectional study and part of the
health status evaluation of the elderly in Amirkola,
Mazandaran, Iran (AHAP = Amirkola Health and
Ageing Project), which was conducted on all 60 year
olds and older in Amirkola from 2011 to 2012 (7).
Demographic data were collected using a questionnaire.
Men who had a history of prostate cancer were
excluded. Body mass index (BMI) was calculated based
on the BMI (kg/m2) = Weight (kg) + Height2 (m2)
formula.

According to the WHO criteria, BMI<18 is
underweight, 20 to 24.9 is normal, 25 to 29.9 is
overweight and 30 or more is considered obese (8).
Diabetes was determined based on the previous history
of the disease or FBS> 126 mg/dl, on two occasions (9).

Measurement of PSA in the elderly men was
performed by the ELISA method, using the German
made Diametra kits, in Babol University of Medical
Sciences at the Research Center of Molecular Cell
Biology, and normal threshold was considered 4 ng/dl
(10).

Total testosterone levels were measured by the
ELISA method using Diametra kits, based on ng/ml,
and the normal range was considered 8.1 to 9. Patients
were sampled in the morning fasting state. Data were
analyzed by SPSS18 software and statistical tests such
as Pearson correlation with the significant level of
p=0.01, chi-square, T-Test, one-way, Mann-Whitney,
and Kruskal-Wallis analysis; p =0.05 was considered
significant.

Results

This study was performed on 792 elderly men (aged
60-92 years) with a mean age of 69.76+7.62. One case
with prostate cancer was excluded from the study. The
mean PSA was 1.88+2.98 (0-35), mean testosterone
was 4.77+4.10 (0.04-34.90), mean fasting blood sugar
was 112.92+40.08 (60-395), and mean BMI was 26.04+
4.01(15.43-38.47). 199 patients (25.1%) had diabetes;
512 patients (64.9%) had metabolic syndromes (Table
1). In this study, there was a reverse relationship
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between patient age and fasting blood sugar (p=0.008).
Also, there was an inverse relationship with BMI and
direct association with PSA (p<0.01), and fasting blood
sugar directly correlated with BMI (p<0.01). In this
study, BMI of patients was inversely associated with
testosterone levels (p=0.003), (fig 1)

Table 1. Distribution of frequency and age-group

percentages, and body mass index in studied individuals

Variable NCDH))

age
64-60 273(34.5)
69-65 154(19.4)
74-70 143(18.1)
79-75 129(16.3)
84-80 57(7.2)
99-84 36(4.5)
Total 792(100)
(BMI)Body mass index
25< 323(40.8)
29.9-25 349(44.1)
30> 120(15.2)
Total 792(100)
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Figure 1. Correlation between the studied variables

Among diabetic patients, 181(91%) patients had
serum PSA levels greater than or equal to 4, and in 18
(9%) cases it was less than 4. Among the non-diabetic
patients, 531 (89.5%) had PSA greater than or equal to
4, and in 62 (10.5%) patients it was less than 4; there
was no significant relationship between diabetes and
serum PSA levels (p>0.05).

In patients with diabetes, 126 (91.3%) cases had
PSA levels greater than or equal to 4. in 12 (8.7%)
patients it was less than 4, in patients with
undiagnosed diabetes, 55 cases (90.2%) had PSA levels
greater than or equal to 4, and in 6 (9.8%) individuals it
was less than 4; the association was not statistically
significant.

The mean age of patients who had diabetes (199)
was 68.95+7.55 and the mean age of non-diabetic
patients (593), was 70.03+7.63.

The means of PSA, testosterone and BMI in
patients who had diabetes were 1.74+2.48, 4.65+4.09
and 3.84+27.08 and in non-diabetic patients they were,
1.934£3.13, 4.81+4.11 and 25.70+4.01, respectively;
except for BMI and diabetes (p<0.05), there was no
significant correlation between diabetes and age, PSA
and testosterone.

Average grade of PSA in the group with diabetes
(199) was 383.29, and in the group without diabetes
(593 patients), it was 400.93, although this association
was not statistically significant.

Regarding testosterone, the average rating was
385.38 in the group with diabetes and in non-diabetics
it was 400.23, but the difference was not significant.
Average grade of PSA in the BMI<25 group (323
patients), the BMI between 25 and 29.99 group (349
patients) and the BMI>30 group (120 patients), was
428.59, 377.85 and 364.37, respectively, such that the
BMI>30 group showed serum PSA levels less than the
BMI <25 group, and this difference was statistically
significant (p=0.001).

The mean levels of testosterone in the groups with
BMI of less than 25, 25-29.99 and greater than or equal
to 30, were 377.85, 428.59 and 364.37, respectively;
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such that the BMI>30 group showed lower serum
testosterone levels compared to the BMI <25 group
(p=0.004) (Figure 2).
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Figure 2. PSA and testosterone levels in the BMI
groups and in individuals with and without diabetes

Discussion

In this study, PSA levels and BMI were inversely
related. The amount of PSA in a group with a BMI of
less than 25 was higher. In Naito and colleagues’ study,
the association between PSA and BMI in diabetic
patients was not clear or significant, and the mean of
PSA levels in diabetic males was clearly less than non-
diabetic men in the 60 years and older age group; it was
concluded that the levels of PSA in the overweight
group was higher than other weight groups and it was
lowest in the diabetic elderly (11).

In Yang’s study, the mean age was 50 years and
the average level of PSA was 0.69 ng/ml. Between BMI
and serum PSA levels no correlation was found in those
with a BMI of less than 23 kg/m2, which confirms our
research findings, but no association was found between
BMI and PSA levels in the elderly group (60-79 years),
which contradicts our study, performed exclusively on
the elderly.

It seems this disparity may be due to genetic and
racial differences. Our analysis of the relationship
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between PSA and age concludes that there is a
significant correlation between these two variables (12).
In another study conducted by Yang et al, confirming
our findings on the relationship between BMI and PSA,
the probability of high serum PSA levels greater than or
equal to 2.5 or 4 ng/ml, considering obesity in the
Korean population, was investigated to assess the effect
of PSA reduction on screening for prostate cancer in the
obese.

After age unification, with increasing BMI, the
probability of PSA>2.5 was clearly reduced, such that
in obese men compared to normal BMI men, this
probability was 18% lower.

Obese men were 82% as likely to have PSA>2.5
ng/ml compared to normal BMI men. These results may
affect PSA screening for prostate cancer (13). In Liu’s
and colleagues study, serum PSA levels in a multiple
linear regression analysis positively correlated with age,
and negative association was observed between levels
of BMI and PSA and the triglyceride level (TG) .

Liu's study showed that age, BMI and TG affect
PSA levels in men under 50 (14). Also, Abdolhosseini
and colleagues in their study concluded that there was
inverse and non-significant correlation between PSA
and BMLI.

In the above study it was shown that there was no
significant relationship between PSA and BMI, while in
most previous studies, the relationship between these
two factors was significant, which might be due to PSA
levels above 10, and uncertainty over whether better
observation of probable relationship between these
indicators in high levels of PSA would result (15).

Fukui et al reported that the PSA levels in diabetic
men compared with non-diabetics was lower except in
the 4049 age group. However, in our study, there was
no association between PSA and diabetes (16). The
present study concluded that in obese patients, the PSA
levels must be interpreted more cautiously. In addition
diabetes has no effect on PSA levels, and it seems that
PSA level changes in diabetics are not due to high blood

sugar. It is worth noting that specific age group, as well
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as non-normal distribution are among the limitations of
the present study; hence, considering these factors in
future studies, more specific results would be achieved
for diagnostic and therapeutic procedures.
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