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Abstract
Introduction: Prostate-specific antigen is a vital marker while evaluating prostate 
health, mainly in diagnosing prostate cancer. However, alterations of PSA in men with 
type 2 diabetes may affect the accuracy of determining the risk of prostate cancer. 
There are evidences that males with type 2 diabetes have a reduced incidence of 
prostate cancer, despite the fact that type 2 diabetes is linked to an increased risk of 
cancer, including pancreatic, liver and breast. The main objective of our study is the 
comparison of serum PSA levels in elderly males with   and without type 2 diabetes 
mellitus.

Methods: A comparative, cross-sectional study for duration of six months was 
conducted in Surgery OPD of B.P Koirala Institute of Health Sciences with participation 
of 100 males aged 40 and older; fifty of them had diabetes and the other fifty did 
not. Immunoturbidimetry and chemiluminescence immunoassay (CLIA) were used 
to evaluate the levels of HbA1c and serum PSA, respectively. Statistical analysis 
was performed using the Mann-Whitney U test, chi-square test and Spearman 
correlation.

Results: This study included male participants aged 40 years and older, with and 
without diabetes. Participants with diabetes had median PSA levels that were 
significantly lower (0.92 ng/mL) than those without the disease (1.1 ng/mL; p = 0.01). 
Correlation analysis showed that PSA levels of subjects was positively correlated 
with age (r = 0.31, p = 0.002), while PSA was correlated negatively with HbA1c (r = 
-0.27, p = 0.007).

Conclusion: Our study found that men with Type 2 diabetes have lower serum PSA 
levels than men without diabetes. These findings advise taking type 2 diabetes status 
into account when interpreting PSA values in prostate cancer screening.
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Introduction
Numerous studies have shown that individuals with 
diabetes have an increased risk of developing certain 
cancers, such as those of the pancreas, colon and liver, 

potentially due to hyperglycemia however, the relationship 
between diabetes and prostate cancer appears to be 
different from that observed with other cancers. Some 
studies have reported that men with diabetes may have 
a reduced risk of developing prostate cancer when 
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compared with non-diabetic men, suggesting a possible 
inverse association between these two conditions.1,2 

Prostate-specific antigen (PSA), a glycoprotein produced 
by the prostate gland, is widely used as a biomarker for 
prostate cancer screening and prognosis.3 There are only 
limited studies indicating an inverse relationship between 
type 2 diabetes and PSA levels.3,4 Long-term diabetic men 
exhibiting lower PSA and prostate cancer risk compared 
to non-diabetics, while recently diagnosed diabetic men 
may have an elevated risk.4 Additionally, evaluating 
glycemic control using HbA1c rather than just diabetes 
status may provide deeper insight, though existing 
studies on this topic remain limited and inconclusive.5 

Understanding the inverse effect  of diabetes on PSA 
serum concentration can aid in clinical detection of 
prostate cancers and positive results may help adjust the 
PSA cut-off value during screening. 

Methods
A hospital-based, comparative cross-sectional study 
was conducted at B.P. Koirala Institute of Health Sciences 
(BPKIHS), Nepal, starting from April 2023 to December 
2024. The study was carried out in collaboration with the 
Department of Biochemistry and Surgery. The Institutional 
Review Committee (IRC), code number IRC/2558/023, 
granted the ethical clearance.

A total of 100 participants (50 men Diabetic and 50 men 
Non-diabetic) were enrolled through purposive sampling 
from the Surgery OPD after obtaining written informed 
assent from participants, provided in the local language. 
The sample size was calculated using formula for 
comparing the difference between means. Study done 
on 2017 by Al-Asadi, et al. shows the mean total PSA on 
diabetic cases being 1.97 ng/mL (SD +/−1.05)6.

N = 2 X (SD)2[Zα + Zβ]2 /(X1-X2)2

    = 2 X (1.13)2 [1.96 + 0.8]2/ (1.97-2.60)2 

    = 49.14

Inclusion criteria comprised elderly male patients 
more than 40 years of age, with an IPSS (International 
Prostate Symptom Score) of 0-7 (mild). Exclusion criteria 
comprised individuals with clear prostate disease, latest 
prostate manipulation, PSA more than 6.5ng/ml and those 
who do not agree to participate.

Three milliliters (ml) of whole blood samples were collected 
from the participants in plain vials for biochemical tests. 
Blood samples were allowed to centrifuge for 5 minutes 
at 4000 RPM to do biochemical tests. All the biochemical 
tests were done within few days of blood collection. 
PSA was measured by immunochemical assays by 
Chemiluminescence Immunoassay (CLIA) method in 
Snibe Maglumi 2000 plus, and HbA1C was measured by 

a fully automated machine, by Beckman Coulter DxC 700 
AU for both diabetic and non-diabetic.

All data were given a case record number, was inserted in 
Microsoft Excel and finally analyzed using SPSS version 
11. Descriptive statistics were expressed as frequencies, 
percentages, and median with interquartile range (IQR) 
for continuous variables. The Mann- Whitney U test was 
used in comparison of nonparametric data. Correlation 
between two quantitative parameters in the same group 
was done by using Spearman’s correlation. 

Results
The participants’ baseline features are shown in Table 1. 
The mean age of the study population was 64.69 ± 10.55 
years, with a BMI of 24.67 ± 3.12 kg/m². The median serum 
PSA level was found to be 1.01 ng/mL (IQR: 0.65,1.76), while 
the average HbA1C was (5.44 ± 1.31). A comparison of the 
age distributions of diabetes and non-diabetic groups 
indicated no statistically significant difference (p = 0.234) 
(Table 2). Similarly, there were no significant differences 
in BMI categories between the two groups (p = 0.154) 
(Table 2). In contrast, PSA levels were considerably less 
in the diabetes group than in the non-diabetic subjects 
[0.92 (0.53,1.31) vs. 1.10 (0.73,2.38) ng/mL, p = 0.01] (Table 2).

Table 1: Baseline Characteristics of the Study Participants

Parameters Values
Age (years) 64.69 ± 10.55
BMI (Kg/m2) 24.67 ± 3.12
PSA (ng/mL) 1.01 (0.65, 1.76)
HbA1C (%) 5.44 ± 1.31

Baseline characteristics represented with mean and 
median

Table 2: Comparison of Age group, BMI and PSA among 
Diabetic and Non – Diabetic participants

Category Diabetic (n = 50) Non – Diabetic 
(n = 50)

p - value

Age (years)
41 – 50
51 – 60
61 – 70
>71

7 (63.6%)
12 (57.1%)
21 (53.8%)
10 (34.5)

4 (36.4%)
9 (42.9%)
18 (46.2%)
19 (65.5%)

0.234

BMI (Kg/m2)
Healthy Weight
Overweight
Obese

28 (48.3%)
21 (58.3%)
1 (16.7%)

30 (51.7%)
15 (41.7%)
5 (83.3%)

    0.154

PSA (ng/ml) 0.92 (0.53, 1.31) 1.1 (0.73, 2.38) 0.01*

Chi – Square Test and Mann Whitney U Test

Correlation studies revealed a somewhat significant 
relationship between PSA and age (r = 0.31, p = 0.002) 
(Figure 1). No significant link found between PSA and 
BMI (r = -0.01, p = 0.34) was observed (Figure 2). Among 
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diabetics, PSA had a weak negative but non-significant 
connection with HbA1C in both non – diabetic and diabetic 
respectively (r = -0.14, p = 0.332) (r = - 0.140, p = 0.332). 
(Figure 3 and 4).

Figure 1:  - Scatter Diagram showing positive correlation   
among PSA and Age group (r = 0.31, p = 0.002).

 

Figure 2: - Scatter diagram showing negative correlation 
among PSA and BMI (r = -0.01, p = 0.34).  

Figure 3: - Scatter diagram showing negative correlation 
among PSA and  HbA1C in Non – Diabetic (r = -0.14, p = 
0.332).

Figure 4: - Scatter diagram showing negative correlation 
among PSA and HbA1C in Diabetic (r = - 0.140, p = 0.332).

Box-and-whisker plots shows the distribution of PSA 
across diabetic status, age categories and BMI groups, 
emphasizing interquartile ranges, medians and outliers 
(Figures 5, 6 and 7).

Figure 5: - Illustrates the Whisker box plots showing 
distribution of PSA within Diabetic and Non – Diabetic.

   

Figure 6: - Illustrates the Whisker box plots showing 
distribution of PSA within different age group.
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Figure 7: - Illustrates the Whisker box plots showing 
distribution of PSA with BMI.

Discussion
Prostate-specific antigen (PSA) is a vital marker while 
evaluating prostate health that is mainly in identifying 
prostate cancer.4 The findings of our study suggest, 
men with diabetes have significantly lower levels of 
serum PSA compared to those without diabetes, which 
also aligns with prior studies suggesting a negative 
correlation between diabetes and PSA levels.4,7 While 
long-term diabetes has been associated with a reduced 
risk of prostate cancer, newly diagnosed diabetes might 
have a different risk.7 The biological explanation could 
involve changes in insulin levels, chronic inflammation 
and lower androgen levels, all of which can impact the 
release of PSA from the prostate tissue.8 Additionally, 
long-term high blood sugar levels are linked to reduced 
IGF-1, which could further lower PSA levels.9 

Our findings also revealed a positive relationship between 
age and PSA (r = 0.31, p = 0.002), consistent with Fukui et 
al., who noted the highest PSA levels in the 60-70 age 
group, potentially due to benign prostatic hyperplasia.4 
In contrast, body mass index (BMI) showed a negative 
association with PSA (r = -0.01), supporting Al-Asadi et 
al. finding that obesity-related hemodilution and lower 
testosterone levels might decrease circulating PSA.6,9 
These results highlight that both demographic and 
metabolic factors play a role in interpreting PSA levels. 

Interestingly, HbA1c, which reflects long-term blood sugar 
control, was also found to have a negative correlation with 
PSA (r = -0.27) in our study. This supports the idea that 
poor blood sugar control can worsen insulin resistance, 
inflammation and androgen activity, thus reducing PSA 
release.4 However, Alhamdan et al. found no such link, 
possibly due to differences in the population studied.10 

The findings of our study also suggested the median PSA 
level for diabetic men being 0.92 (0.53,1.31), compared 
to 1.1 (0.73,2.38) for non-diabetic men (p = 0.01), further 
confirming that diabetes may suppress PSA levels. The 
evidence from different research supports the hypothesis 
that diabetes, obesity and poor blood sugar control induce 
lowered androgen levels, which leads to decreased 
binding to androgen receptors and lower PSA levels 
which might explain the reduced incidence of prostate 
cancer in men with long-term diabetes.4,6,11 

Since PSA is a key marker in prostate cancer screening, 
healthcare professionals should be careful when 
evaluating PSA levels in patients with metabolic 
conditions.11 Considering age, BMI and blood sugar levels 
can improve diagnostic accuracy and aid in making 
appropriate treatment decisions.11,12 

While age, BMI and HbA1c levels were taken into account, 
other potential confounding factors such as duration 
of type 2 diabetes, medication use, lifestyle factors and 
comorbidities were not. These factors may have an impact 
on PSA levels. Although, this study is a cross-sectional 
study and contains only data at a particular point in time, 
which limits the capacity to establish causal correlations 
but the study also urges to conduct other longitudinal 
studies to know the variations in PSA levels over time for 
better understanding of temporal link between diabetes 
and PSA. This study contributes to the limited data 
available from Nepal and supports previous findings that 
suggest to account type 2 diabetes status while evaluating 
PSA results in screening of the prostate cancer.

Conclusion
Our study indicates that serum PSA levels increase with 
age in both diabetic and non-diabetic men. However, the 
rate of increase was reduced in diabetics, suggesting 
a moderating effect of diabetes on age-related 
PSA elevation which was consistent with previous 
observations that metabolic alterations in diabetes 
influence prostate specific markers like PSA. These 
findings indicate that diabetes, along with factors such 
as BMI and glycemic status, may suppress PSA synthesis 
or secretion through mechanisms involving insulin 
resistance, hyperinsulinemia and hormonal imbalance. 
As the findings suggest to account the status of type 
2 diabetes while interpreting PSA results in prostate 
cancer screening, combining metabolic and demographic 
parameters into screening protocols which may enhance 
diagnostic accuracy and facilitate timely intervention.
Clinicians should therefore interpret PSA levels carefully 
in men with diabetes, as lower values may uncertain early 
detection of prostate cancer. 
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