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More than 1 million new cases of cancer 
are diagnosed annually in America: prostate 
cancer, with a prevalence of 19%, comes 
second after lung cancer as the most preva-
lent neoplasm in men. The prevalence of 
prostate cancer increases with age: there is 1 
case in 103 in men aged 40–59 years old and 
1 case in 8 in men over 80 years [1]. High 
prevalence, simple diagnosis and definite 
treatment make the early diagnosis of such 
cancers important.

The best screening method for prostate 
cancer is combined digital rectal exam and 
determination of serum prostate specific 
antigen (PSA) level. Although PSA is not 
specific for prostate cancer and other fac-
tors such as benign prostatic hyperplasia, 
introduction of diagnostic and therapeutic 
instruments and prostatitis can increase its 
concentration, PSA is still the best screen-
ing test for patients suspected of prostate 
cancer [1,2].

It is known that PSA blood level is 
dependent on age, race and geographical 
region of residence [3] and recently there 
have studies regarding the value of PSA 
for detecting prostate cancer [2,4]. As there 
have been no studies of normal PSA levels 
in the Islamic Republic of Iran, we aimed 
to determine the normal level of PSA in 
Iranian men in the south-west of the country 
and compare this with levels reported in 
other countries and geographical regions.



This was a cross-sectional study of a sam-
ple of men over 40 years who had been 
referred to 3 Yasuj hospitals for blood cell 
count for reasons other than prostate cancer 
between March 2003 and April 2004. These 
included men with prostatitis, urinary tract 
infections, history of urethral instrumenta-

tion, transurethral resection of the prostate, 
prostatectomy and those having digital rec-
tal exam (many of them referred for annual 
check-up). The sample was classified ac-
cording to weight in age groups. The sample 
size was calculated with  level of 0.05 and 

 = 0.2 assuming that 25% of the population 
in Yasuj were over 40 years. Men affected 
by prostate cancer, bacterial prostatitis or 
transurethral resection were excluded from 
the study. Thus a sample of 650 men was 
recruited: 210 aged 40–49 years, 180 aged 
50–59 years, 150 aged 60–69 years and 110 
aged 70 years and over.

Blood samples were taken and 1 mL of 
centrifuged serum was used for the PSA 
test. Serum was analysed by immunoassay 
using a monoclonal antibody kit (Kavoshyar 
Iran, Islamic Republic of Iran). Fine instru-
ments were used to measure PSA level with 
0.05 ng precision. Normal range of PSA was 
considered between 0 and 95th percentile.

The data were analysed by SPSS, ver-
sion 12.



The mean level of PSA in the 40–49-year-
old age group was 0.7 ng/dL. The normal 
range (0–95th percentile) was 0–1.35 ng/dL 
and 198 men fell within this range. There 
were 8 men in whom the PSA level was be-
tween the 95th and 99th percentiles (1.35–
1.50 ng/dL) and were considered borderline 
group for prostate cancer. The remainder 
(4) fell outside these (99th–100th centile).

The mean level of PSA in the 50–59-
year-old age group was 0.9 ng/dL. The nor-
mal range (0–95th percentile) was 0–1.85 
ng/dL and 167 men fell within this range. 
There were 10 men within the 95th–99th 
percentile (1.85–2.25 ng/dL) (borderline). 
The remainder (3) fell outside these (99th–
100th centile).
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The mean level of PSA in the 60–69-
year-old age group was 1.6 ng/dL. The 
normal range (0–95th percentile) was 0–3.2 
ng/dL and 140 men fell within this range. 
There were 8 men within the 95th–99th 
percentile (3.2–3.7 ng/dL) (borderline). The 
remainder (2) fell outside these (99th–100th 
centile).

The mean PSA level in the 70 years and 
older age group was 2.2 ng/dL. The normal 
range (0–95th percentile) was 0–4.4 ng/dL 
and 102 men fell within this range. There 
were 6 men within the 95th–99th percentile 
(4.4–4.6 ng/dL) (borderline). The remainder 
(2) fell outside these (99th–100th centile).

Our results in comparison with other 
studies are shown in Tables 1 and 2.



Comparison of our study with other studies 
(Tables 1 and 2) indicates that the normal 
PSA level in our study group is lower than 
of the United States of America (USA), 
Europe and Japan [5–8]. In fact, in all age 
groups over 40 years the normal and bor-
derline values of PSA in Iranian men were 
lower than in American, European and 
Japanese men. However, they were closer 
to the values for Japanese men. In a study 
of 2119 residents of Minnesota, USA in 
1994, Oesterling and colleagues reported 
that the normal level of PSA for all age 

groups was between 0.00 and 5.50 ng/dL 
and a PSA level of 2.40–6.50 ng/dL was 
considered borderline [5]. An important 
result of this study was that normal PSA 
levels in different races were different, such 
that African–American men had higher and 
Asian–American men had lower normal 
PSA level than white American men [5]. 
De Antoni and colleagues found significant 
differences in mean PSA by race [6]. They 
found pairwise differences in mean PSA 
between whites and blacks, whites and 
Latinos, blacks and Asians, and Asians and 
Latinos (P < 0.0001). No statistically signif-
icant differences in PSA variance between 
racial groups were found. Age-within-race 
analysis resulted in consistent statistical sig-
nificance when comparing variance among 
age cohorts in each race.

Oesterling et al. conducted a study of 
650 men in Kyoto in Japan with the aim of 
finding the normal PSA level in Japanese 
men. The men studied had no history of 
enlarged prostate, treated prostate cancer or 
active prostate infection and were not under 
treatment for diseases related to the prostate. 
The results showed that normal PSA levels 
were lower than Americans, again indicting 
that race affects the PSA level [8]. Although 
our study was conducted on 1 hospital 
sample from a small province of the Islamic 
Republic of Iran and therefore the results 
cannot be generalized to the whole country, 
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the PSA level in our study are very similar 
to Japanese men (an Asian race).

PSA was investigated in a study in 1998 
of English men in London without treated 
or active prostate cancer or infection [9]. In 
addition they had not had rectal examination 
in the past 48 hours. The results showed that 
normal PSA levels in this population were 
similar to those in the USA. In addition, 
when the prostates of the men with PSA 
higher than normal levels were biopsied by 
transrectal sonography, 85% of the men had 
at least 1 early focus of malignancy [9].

As researchers in the USA have shown, 
Asians have lower PSA levels than other 
races (African and Americans) [10,11]. It 
is not known why the PSA level in Asians 
is lower than Americans. It may be that an-
drogen levels in Asians are lower but there 
have not been any studies investigating this 
[10,11].

Since small foci of dysplasia and cellular 
malignancy in prostate mass could increase 
PSA concentration above the normal level 
of the population, Americans could have 
backgrounds for prostate cancer (greater 
than Asians) that have increased PSA levels 
in Americans [12].

Benign hyperplasia of the prostate is 
another reason for slightly increased PSA 
levels. After surgery some part of the pros-
tate tumour will be lost and as a result 
the PSA level decreases. One reason for 
the low level of PSA in our sample could 

be a higher number of surgeries for treat-
ment of benign hypertrophy of the prostate. 
This is because effective drugs for medical 
treatment of benign hypertrophy of the 
prostate, such as tamsulosin, were not easily 
available in our country during the study 
and therefore surgery was preferred by our 
patients. There is even a possibility that 
nutrition or geographical region or distance 
from the equator affect PSA level but there 
have been no comprehensive studies of such 
hypotheses [13].

Stamey et al. reviewed the PSA levels 
of 1317 patients with prostate cancer and 
reported that in the last 5 years, serum PSA 
has only been related to benign prostatic 
hyperplasia and there is an urgent need for 
another more specific marker for screening 
of prostate cancer. However, their samples 
were from patients with cancer not from the 
general population, and also no new serum 
marker has yet been identified. Therefore 
measuring PSA level is still one of the best 
screening methods for detecting prostate 
cancer and follows-up [2,14].

One of the limitations of our study is 
that, because of expenses, sonography was 
not used for exclusion of possible of pros-
tate cancer and also there was no follow-up 
of cases in whom the PSA level was higher 
than borderline. It is suggested that a similar 
study at the national level be done with 
sampling and sonography in cases where 
PSA is higher than borderline.
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