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The national-wide incidence of prostate-specific 
antigen testing trend for a decade in Korea by age 
group
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Purpose: To document nationwide serum prostate-specific antigen (PSA) testing trends over the past decade and to investigate 
the impact of testing on prostate cancer (PCa) detection.
Materials and Methods: Using annual National Health Insurance Service of Korea data for the period 2006 to 2016, PSA testing 
rates were investigated for men aged ≥40 years by decade, and associations between test rates and registered PCa cases were ana-
lyzed.
Results: During the study period, the incidence of PCa increased about threefold (4,415 in 2006 to 15,046 in 2016). PCa incidences 
increased with age (p<0.001) and about 60% of cases were over 70 years old. Despite a fourfold increase in PSA testing (246,911 in 
2006 to 937,548 in 2016), the average exposure rate among all men was only 7.27% in 2016, and the mean number of repeat tests 
for those that did not develop PCa during the study period was 2.9. PSA test rates increased with age and in 2016 were 1.65% for 
those in their 40s, 4.90% for those in their 50s, 12.0% for those in their 60s, 19.2% for those in their 70s, and 21.6% for those aged 
≥80. Regardless of the age groups, a significant association was found between PSA test numbers and the detection of PCas.
Conclusions: In contrast to the soaring incidence of PCa especially in those aged over 70 years who have a more frequent chance 
for PSA testing triggered by concomitant voiding symptoms, low exposure in general and among relatively younger men favors a 
countrywide screening policy.
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INTRODUCTION

The incidence of prostate cancer (PCa) in Korea and oth-
er Asian countries has dramatically increased over the last 
decade. Since 2002, when PCa was first reported to be the 
5th most common malignant disease among Korean males, 
its incidence has consistently increased. In 2016 it became 

the 4th most commonly developing male malignancy dis-
ease. In the most recent report (2019), PCa was the 3rd most 
prevalent cancer among Korean men, and 2nd most com-
mon among men over 65 years old [1]. Notably, this increase 
seems not to improve social awareness on prostate-specific 
antigen (PSA) testing given recent dominantly negative sur-
vey outcomes on it [2], which can be largely attributed to the 
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absence of a nationwide screening policy.
PSA testing plays a pivotal role in the detection of PCa, 

given that the majority of contemporary PCa cases exhibit 
only ambiguous male lower urinary tract symptoms, which 
more frequently originate from concomitant benign pros-
tate hyperplasia (BPH). However, randomized clinical trials 
(RCTs) on PSA screening in Western countries conducted 
a decade ago demonstrated debatable survival benefit [3,4], 
which subsequently became the rationale presented by the 
US Preventive Services Task Force (USPSTF) for recom-
mending withdrawal of PSA screening for the US popu-
lation in 2012 [5]. Even so, the macroscopic consequences 
of  screening could be quite different between countries 
presumably due to different PSA testing rates and genetic 
influences on the incidence of PCa. These differences be-
tween countries raise the question as to how contemporary 
Western guidelines on PSA screening, so strongly influenced 
by statements from the USPSTF, apply to Asian populations 
faced with increasing PCa incidences. Thus, we documented 
national-wide trends of serum PSA testing over a recent de-
cade and investigated the impact of testing on PCa detection 
rates.

MATERIALS AND METHODS

1. Data source
The data used in the present study were obtained from 

the National Health Insurance Service (NHIS) of  Korea, 
which covers approximately 98% of the population and pro-
vides universal health coverage. The Korean NHIS database 
includes almost all medical data, including diagnostic codes, 
procedures, and outcomes (deaths), and also provides socio-
demographic information such as age, health insurance 
premiums, and residential area. However, the current ver-
sion of NHIS does not provide information on the biological 
aggressiveness of cancers, serum PSA levels, tumor stages, 
or pathologic grades. In the present study, all personal iden-
tification numbers were encrypted before data processing to 
comply with the privacy guidelines of the Health Insurance 
Portability and Accountability Act, and study procedures 
and ethical aspects were approved beforehand by our Insti-
tutional Review Board (approval number: YUMC-2019-11-012-
002).

To expand the study period and provide a detailed pro-
jection on PCa incidence and cancer-specific mortality trends 
in Korea, additional national-wide data were separately 
obtained from the Statistics Korea site on the incidence and 
specific mortality rates of PCa per 100,000 men from 1999 to 
2018 [6].

2. Study design and subjects
Male subjects aged ≥40 years that underwent PSA test-

ing from 2006 through 2016 were identified. Patients newly 
diagnosed with PCa and registered in the NHIS with an 
ICD-10 code of C61 or V193/194 each year during the study 
period, were also investigated. The PSA test codes utilized in 
this study were B5490, C4280, C7428. The primary endpoints 
of this study were (1) PSA testing rates for those aged ≥40 
years and (2) the association between those that received a 
PSA testing and newly registered PCa cases on an annual 
basis and in their 40s, 50s, 60s, 70s, or 80s and over, given the 
higher reported incidences of PCa among the elderly in Asia 
[7,8].

3. Statistical analysis
The Student’s t-test was used to determine the signifi-

cances of differences between group characteristics and out-
comes for continuous variables, and the chi-square test was 
used for binary and categorical variables. Cancer incidence 
rates were calculated per 1,000 person-years. Correlation 
analysis was used to determine the associations between 
PSA test numbers and numbers that developed PCa, and 
the Cochran Armitage trend test was used to compare dif-
ferences in outcomes between ages. Two-sided p-values of 
<0.05 were considered statistically significant. The statistical 
analysis was performed using SAS software (SAS Institute, 
Cary, NC, USA).

RESULTS

1. Numbers of prostate cancer cases during the 
study period 2006–2016
The numbers of NHIS registered PCa cases increased 

about threefold from 4,415 in 2006 to 15,046 in 2016 and 
increased significantly with age (Cochran Armitage trend 
test, p<0.001). PCa was most detected in those aged ≥80 years 
every year (Table 1).

2. Prostate cancer incidences and cancer-specific 
mortality rates by NHIS data
For the period 1999 to 2018, the incidence of  PCa in-

creased during the second decade by about 10 times as com-
pared with the first from 3.1 to 29.0 PCa cases per 100,000 
men. PCa-associated mortality showed a 4-fold of increase 
and age-standardized mortality remained constant after a 
small peak in 2007 (Fig. 1). Among the registered PCa pa-
tients, over half of them were aged ≥70 years (Fig. 2). In 
2018, 90.5% of them were ≥60 years, 57.8% were ≥70 years, 
35.4% were ≥75 years. Aged between 55–69 years occupies 
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39.6% of them.

3. Prostate-specific antigen testing rates during 
2006–2016
PSA testing numbers increased about fourfold from 

246,911 in 2006 to 937,548 in 2016. Numbers continuously in-
creased on an annual basis during the research period, but 
the test rate for the whole male population aged ≥40 years 
was only 7.28% in 2016 (Table 2). During the study period, 
the PSA tests were performed 2.9 times/individual on aver-
age; those registered as having developed PCa were excluded. 
In 2016, PSA testing rates significantly increased with age, 
that is, from 1.65% for those in their 40s, 4.90% for those in 
their 50s, 12.0% for those in their 60s, 19.2% for those in their 
70s, to 21.6% for those aged ≥80 years (Cochran Armitage 
trend test, p<0.001). Regardless of age groups, a significant 
association was found between PSA testing numbers and 
the detection of PCas over the study period (Table 3). 

DISCUSSION

The socioeconomic benefits of  PSA screening in the 

general population remain a topic of debate. Two represen-
tative RCTs on large populations in the US [3] and Europe 
[4] produced contrary results regarding the effect of PSA 
screening on PCa survival rates, even though PCa was the 
most common malignant disease among the male population 
and a leading cause of death in both areas. Since the publi-
cation of these RCTs, their conflicting results and negative 
recommendations regarding the need for screening have 
long deterred the use of PSA testing in general populations 
[5]. However, given the distinctive epidemiologic and racial 
background of PCa, the most serious consequence of these 
Western-based prohibitive guidelines is the negative impact 
they have had on the establishment of screening policies for 
men living in other countries that might benefit.

In 2000, PCa became the 10th most common malignant 
disease among Korean males [9]. Despite the rapid increase 
in its incidence over the last two decades especially among 
the elderly population, social perceptions of the risks posed 
by PCa have lagged reality because PCa is just the 6th most 
common cancer nationwide, which in turn has diminished 
the perceived usefulness of PSA testing as a screening strat-
egy. Currently, the PSA testing is not included in regular 
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checkups in Korea, which contrasts with the inclusions of 
tests for other common male malignant diseases such as 
lung, stomach, colon, and liver cancer, which were the 1st, 
2nd, 3rd, and 5th most prevalent malignant diseases among 
Korean males in 2019 [1]. Therefore, this study was under-
taken to investigate the actual rate of PSA testing in Korea 
over the last decade, during which PCa has become the 4th 
most common male cancer, and yet, PSA screening strategy 
has attracted minimal interest in the general population [2].

The present study produced several interesting findings 
that deserve to be emphasized. First, when PCa patients 
were divided into age groups, the rate of PCa development 
was greatest among those in their 70s. On average, 90% of 
PCa cases registered during the study period were aged ≥60 
years and one-third of them were aged ≥75 years. In other 
words, PCa in Korea has become a disease of elderly and 
super-elderly males, which explains the presence of a pla-
teau in the age-standardized PCa mortality since 2007 even 
though almost 4 times increased of the unadjusted cancer-
specific mortality in the last two decades as shown in Fig. 
2. Because the incidence of PCa is projected to increase in 
parallel with societal aging, PCa is set to become a major 
health care issue for elderly Korean men. Indeed, in 2016, 
PCa became the most common male cancer in Japan and 
affected about 70% of the contracted population aged over 
75 years [7]. Furthermore, a western study also showed that 
the prevalence of incidental PCa in an autopsy setting was 
30% among men between 30 and 69 years of age and 75% 
among those aged ≥70 [10]. Another unique characteristic of 
PCa is that it appears to be more aggressive in the elderly. 
Studies indicate that subjects ≥70 develop diseases of higher 
grade and stage [11,12]. In the same context, older patients 
have been reported to have higher risks of biochemical re-
currence, distant metastasis, and disease-specific death [11-
13]. Therefore, given the limited life span of these men and 
the unfavorable characteristics of PCa, decisions need to be 
made regarding proper screening and management protocols. 
Data available suggest the adoption of a screening policy 

given rapid societal aging, which runs contrary to USP-
STF recommendations in 2012 despite opening slots of PSA 
screening for the explained individuals aged between 55 to 
69 years by the revision in 2018 [14]. Even by following this 
recent amendment, this particular age group occupies below 
40% of the Korean NHIS data, missing the majority of pa-
tients with PCa in 2018.

Second, although increases in the incidence of PCa are 
driven by the elderly, their younger counterparts in Korea 
are largely unaware of the merits of PSA testing. The pres-
ent study demonstrates that the elderly have a greater op-
portunity to be PSA tested. In 2016, about 20% of Korean 
males over their 70s had a PSA test, which represented a 
marked increase as compared with about 8% tested in 2006. 
Nevertheless, the overall PSA test rate of  7.27% in 2016 
was significantly lower than those in Western countries. 
Although it is difficult to compare PSA screening test rates 
between countries, a PLCO (Prostate, Lung, Colorectal, and 
Ovarian Cancer Screening Trial) study carried out in the 
US reported that over 90% of men in a ‘usual care’ arm un-
derwent some type of PSA testing in 2009 [15]. In another 
US study, 75% of men aged ≥50 had been PSA tested, and 
54% of the 75% reported up-to-date PSA screening [16]. Simi-
larly, a Japanese hospital-based cohort study reported that 
73.5% of PCa patients aged 55 to 69 years were detected by 
PSA screening in 2013 [17]. However, in Korea only about 
a quarter of those diagnosed with PCa were found to have 
undergone PSA testing before receiving a pathologic diag-
nosis during 2008 to 2016 [18]. In 2004, only 15% of Korean 
men over 50 years reported having been screened during 
the previous 2 years [19]. Given the expanding incidence and 
prevalence of PCa in Asian countries, the outcomes of our 
study indicate regular PSA testing is of clinical relevance 
for Korean males.

The authors are well aware of the limitations of this 
study. First, Korean NHIS data does not currently provide 
basic information on PCa risk stratification, such as in-
formation on PSA serum levels, clinical stages, or Gleason 
scores or grades. Thus, we were unable to differentiate sig-
nificant disease from indolent PCa. The majority of RCTs on 
the efficacy of PSA testing have consistently reported a sig-
nificant decrease in the incidence of advanced PCa and an 
increase in the incidence of localized disease, which reflects 
the probability of  low-risk dominantly screening by this 
strategy [20]. However, concerns over the over-diagnosis and 
over-treatment of insignificant PCa should be weighted with 
the concerns on consistently reported aggressive nature of 
disease among the Korean males [21-23]. Second, because the 
current version of NHIS did not contain data on patients 

Table 3. Associations between numbers of prostate-specific antigen 
tests and prostate cancer (PCa) cases detected in the six age groups

Category Correlation coefficient p-value
Total PCa registered 0.986 <0.00001
PCa detected age group
   40s 0.839 0.00124
   50s 0.983 <0.00001
   60s 0.982 <0.00001
   70s 0.984 <0.00001
   80s 0.962 <0.00001
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that had undergone PSA testing at a private, non-insured 
health check-up, some of those included in the analysis as 
non-screened may have been properly tested. The number of 
those with PSA testing by the private sector was unknown 
due to the absence of a national-wide counting system. How-
ever, given the current reported average retirement age of 
51.2 years from their longest employment among the Korean 
male in 2021 [24] and the elderly-driven prevalence PCa in 
Korea as shown in Fig. 2, the omission of these private PSA 
testing data is unlikely to have substantially affected our 
results. Also, the reported disparity of PSA testing among 
Korean males with different socioeconomic statuses should 
be considered [25]. Third, the current version of the NHIS 
does not contain information on cancer-specific survival, and 
because screening for malignant diseases aims to improve 
cancer-specific survival, this data should be corrected in 
some other way to support the case for public PSA screen-
ing. However, considering that the reported average disease 
duration for registered PCa patients is less than 5 years 
currently [1], this period might not be sufficient to expect a 
prolongation of survival in PCa by applying PSA screening 
among the Korean male population.

CONCLUSIONS

In contrast to the soaring incidence of PCa especially in 
those aged over 70 years who have a more frequent chance 
for PSA testing triggered by the concomitant BPH-induced 
symptoms, low exposure in general and among relatively 
younger men implies a probability of disease under-detection 
given the asymptomatic nature of PCa. The elderly/super-el-
derly driven prevalence revealed from the Korea NHIS data 
and uneven nature of PSA testing by the lack of screening 
favors the establishment of countrywide policy which en-
ables expanding the implementation of PSA testing.
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