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Cohort profile

AbstrACt
Purpose The National Health Insurance Service-Health 
Screening Cohort (NHIS-HEALS) is a cohort of participants 
who participated in health screening programmes provided 
by the NHIS in the Republic of Korea. The NHIS constructed 
the NHIS-HEALS cohort database in 2015. The purpose of 
this cohort is to offer relevant and useful data for health 
researchers, especially in the field of non-communicable 
diseases and health risk factors, and policy-maker.
Participants To construct the NHIS-HEALS database, a 
sample cohort was first selected from the 2002 and 2003 
health screening participants, who were aged between 
40 and 79 in 2002 and followed up through 2013. This 
cohort included 514 866 health screening participants 
who comprised a random selection of 10% of all health 
screening participants in 2002 and 2003.
Findings to date The age-standardised prevalence 
of anaemia, diabetes mellitus, hypertension, obesity, 
hypercholesterolaemia and abnormal urine protein were 
9.8%, 8.2%, 35.6%, 2.7%, 14.2% and 2.0%, respectively. 
The age-standardised mortality rate for the first 2 years 
(through 2004) was 442.0 per 100 000 person-years, 
while the rate for 10 years (through 2012) was 865.9 per 
100 000 person-years. The most common cause of death 
was malignant neoplasm in both sexes (364.1 per 100 000 
person-years for men, 128.3 per 100 000 person-years for 
women).
Future plans This database can be used to study the risk 
factors of non-communicable diseases and dental health 
problems, which are important health issues that have not 
yet been fully investigated. The cohort will be maintained 
and continuously updated by the NHIS.

IntroduCtIon
The National Health Insurance Service-Health 
Screening Cohort (NHIS-HEALS) is a cohort 
of participants who participated in health 
screening programmes provided by the NHIS 
in the Republic of Korea (hereafter ‘Korea’). 
The purpose of this cohort is to offer relevant 
and useful data for a wide range of health 
researchers.

NHIS-HEALS is based on information 
obtained through the national health 
screening programmes of Korea. Since 1995, 
the NHIS has provided general national 
health screening programmes, including an 
oral health screening programme, to improve 
the health status of Koreans through the 
prevention and early detection of diseases.1 2 
In 2007, a health screening programme for 
transitional ages, aimed at those aged 40 and 
66 years, was also launched.3 NHIS-HEALS 
incorporates information from these three 
major health screening programmes for 
the adult Korean population (see online 
supplementary figure 1). All insured adults 
are eligible for a general health screening 
programme that is biennially conducted 
(annually for manual workers). The partic-
ipation rate in the general health screening 
programme among the eligible population 
was 74.8% in 2014.4 The general health 
screening programme can be applied at least 
once every 2 years for the entire population 
of Korean adults aged 40 years or older. The 
healthcare institutions for screening are 

strengths and limitations of this study

 ► It is a cohort with a large sample size, with a relatively 
low rate of attrition over more than 10 years.

 ► It contains the date and cause of death, which 
were determined using the national database and 
extensive information on healthcare usage regarding 
inpatient and outpatient visits to healthcare 
institutions and medication histories.

 ► Variables on health behaviours are limited since 
those data were obtained from self-reporting. In 
addition, the disease diagnoses in the claim data 
might not accurately reflect patients’ medical 
conditions.
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Table 1 General characteristics of the National Health Insurance Service-Health Screening Cohort subjects at baseline (2002–
2003)

Variables n %

Sex Men 279 125 54.2

Women 235 741 45.8

Age 40–44 129 979 25.2

    Mean: 52.641 45–49 107 002 20.8

    SD: 9.635 50–54 80 080 15.6

55–59 64 952 12.6

60–64 59 328 11.5

65–69 41 828 8.1

70–74 21 615 4.2

75–79 10 082 2.0

Region Seoul metropolitan city 89 344 17.4

Other metropolitan cities 141 055 27.4

Non-metropolitan area 284 467 55.3

Insurance type Self-employed insured 197 992 38.5

Employed insured 316 359 61.4

Medical aid beneficiary 515 0.0

Disability No 511 964 99.4

Yes 2902 0.6

No of participants (biennial) in 2002–2013 2002–2003 514 866 100.0

2004–2005 334 966 65.1

2006–2007 352 158 68.4

2008–2009 361 043 70.1

2010–2011 364 757 70.9

2012–2013 345 693 67.1

The frequency of biennial screening participation in 
2002–2013

6 162 782 31.6

5 129 786 25.2

4 88 755 17.2

3 58 628 11.4

2 42 042 8.2

1 32 873 6.4

Risk factors in 2002–2003 (baseline) Men/Women Men %/Women%

Cigarette smoking Non-smoker 112 577/218 147 42.3/96.2

Ex-smoker 41 519/2170 15.6/1.0

Current smoker 112 143/6476 42.1/2.9

Smoking duration <10 years 18 724/3108 12.2/36.0

10–29 years 93 620/3646 60.9/42.2

≥30 years 41 318/1892 26.9/21.9

Alcohol drinking Rarely 96 441/189 721 35.1/82.5

2–3 times per month 52 995/24 104 19.3/10.5

More than once per week 125 688/16 134 45.7/7.0

Exercise None 134 524/153 342 49.7/67.0

1–2 times per week 80 104/37 738 29.6/16.5

More than three times per week 55 916/37 669 20.7/16.5
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designated according to the Framework Act on Health 
Examinations, and must meet the standards of manpower, 
facilities and equipment.

The NHIS established the National Health Information 
Database (NHID) in 2011, which incorporates all data 
from the NHIS and consists of five databases:5 an eligi-
bility database, a national health screening database, a 
healthcare usage database, a long-term care insurance 
database and a healthcare provider database. The NHID 
covers the entire population of Korea (50 million) and 
thus has proven unwieldy for researchers. The NHIS 
constructed a representative 2% sample cohort data-
base, the NHIS-National Sample Cohort (NHIS-NSC),6 
but the NHIS-NSC did not meet the high demand for 
research requiring both health screening data and long-
term health outcomes. The NHIS therefore constructed 
the NHIS-HEALS cohort database in 2015 to support a 
wide range of public research. The NHIS-HEALS has 
been made publicly available to facilitate wider use of the 
health screening database, and includes a larger sample 
of health screening participants than the NHIS-NSC.

Cohort desCrIPtIon
the participants of the cohort
The eligibility criteria for the general health screening 
programme provided by the NHIS varied according to 
the insurance type of beneficiaries. Employed individ-
uals were eligible at all ages, while the self-employed were 
eligible if they were the head of household of a family. 
The dependents of the employed and family members of 
the self-employed heads of household were eligible only 
for those aged 40 years or older. Among the beneficia-
ries of the medical aid programme, which is a tax-based 
governmental programme for low-income families that 
covers approximately 3% of all Koreans, heads of house-
hold 19–64 years of age and family members 41–64 years 
of age were eligible for the general health screening 
programme. Medical aid beneficiaries have been included 
in the general health screening programme since 2012.

To construct the NHIS-HEALS database, a sample 
cohort was first selected from the 2002 and 2003 health 
screening participants, who were aged between 40 and 
79 in 2002 and followed up through 2013. This cohort 
included 514 866 health screening participants who 
comprised a 10% simple random sample of all health 
screening participants in 2002 and 2003. Since only a 
small proportion of people aged less than 40 participated 
in the health screening programme, and the response 
rate was very low among people aged 80 years or older, 
the NHIS-HEALS was limited to adults aged 40 to 79 
years. Gender-specific and age-specific distributions of 
the cohort population, the source population (all health 
screening participants) and the overall Korean popula-
tion are presented in online supplementary table 1.7 
Under the current National Health Insurance Act, the 
data can only be used for research purposes without 
patients’ individual consent. Nevertheless, identification Ta
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is difficult because the sample was drawn from the entire 
population and the data use deidentified individual keys 
that were created for the NHIS-HEALS.

The general characteristics of the cohort population 
at baseline are presented in table 1. A total of 54.2% of 
the participants were men. The number of participants 
aged 40–44 years was highest among all age groups, 
accounting for a quarter of the sample (25.2%). A total 
of 55.3% of the participants lived in non-metropolitan 
areas, which covers some urban areas and all rural areas. 
The most common insurance type was health insurance 
for the employed. A total of 0.6% of the participants 
had any disabilities. The biennial screening participant 
rates ranged from 65.1% to 70.9% during the 2004–2013 
period. Of the sample population, 31.6% participated 
six times in the health screening programmes during 
the follow-up period. A total of 42.3% of the men and 
96.2% of the women were non-smokers. Nearly half of 
the men (45.7%) drank alcohol more than once per 
week, while most of the women (82.5%) rarely drank. 
Of the men, 49.7% never engaged in exercise at least 
once per week, compared with 67.0% of the women.

Follow-up interval
The cohort was followed up through 2013 annually for 
the eligibility information including death informa-
tion and healthcare usage (all participants), and not 

annually for the health screening information (only 
those who meet the eligibility criteria, biennially, for 
the screening programme and those who participated 
in the screening programme). Information on death 
(date and cause of death) from Statistics Korea was 
individually linked using unique personal identifi-
cation numbers. By law, all deaths must be reported 
to Statistics Korea. Personal information regarding 
insurance contribution (a proxy for income), residen-
tial area and disability status was tracked every year 
from the eligibility database. The eligibility infor-
mation was collected from the Public Information 
Sharing System, National Tax Service and Ministry 
of Health and Welfare of Korea, and managed by the 
NHIS, which has 178 regional branches and approx-
imately 13 000 employees across Korea. As the NHIS 
covers the entire population of Korea, the healthcare 
usage information included all visits (inpatient, outpa-
tient and pharmacy visits) to healthcare facilities that 
occurred in Korea. Information about the healthcare 
facilities was also monitored annually. Regarding the 
health screening follow-ups, 31.6% of the participants 
were monitored biennially until 2013, and 93.6% of 
the participants were examined at least once after a 
baseline screening. The cohort will be maintained 
and continuously updated by the NHIS.

Figure 1 Survival curve of participants by sex in the National Health Insurance Service-National Health Screening Cohort 
database.
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the key variables
The key variables of the NHIS-HEALS, which were 
mainly constructed from the variables of the NHID, are 
presented in table 2 and online supplementary table 
2. The eligibility database included information about 
income-based insurance contributions (a proxy for 
income), demographic variables, and date and cause of 
death. Variables for specific health problems and risk 
factors from questionnaires (cigarette smoking status/
dose/duration, frequency per week and amount per day 
of alcohol drinking—regardless of the type of alcohol, 
type and days per week of physical activity, medical history 
and family history) and bioclinical laboratory results 
(blood pressure, fasting glucose, lipid profile, haemo-
globin, urine stick test, creatinine, liver enzyme, body 
mass index and waist circumference) were included in 
the health screening database. Some variables changed 
during the follow-up period. The healthcare usage data-
base was based on data collected during the process of 
claiming healthcare services and included information 
on records of inpatient and outpatient usage (diagnosis, 
length of stay, treatment costs and services received) and 
prescription records (drug code, days prescribed and 
daily dosage). The healthcare provider database included 
information on types of healthcare institutions, health-
care human resources and equipment.

FIndIngs to dAte
As the NHIS-HEALS was launched in December 2015, no 
noteworthy studies have yet been published. However, 
several studies using the health screening and health-
care usage database of the NHID have been published. 
Studies have examined the associations of body mass 
index with cancer risk8 and mortality,9 glucose levels 
with cancer risk10 and hospitalisation,11 smoking with 
cancer12 13 and diabetes mellitus,14 physical activities 
with body mass index15 and cholesterol levels with 
cancer risk.16 These research results have had positive 
impacts on health promotion by raising awareness of 
various public health issues, with an example being the 
lawsuit against the tobacco industry by the NHIS.17 The 
NHIS-HEALS will provide additional strong evidence 
regarding the issues that were assessed in previous 
studies using the NHID by including the cause of death, 
unlike the NHID.

We herein present the basic statistics of NHIS-HEALS 
for future data users. We calculated the prevalence rates 
of various conditions, the incidence density of those 
conditions, healthcare usage rates and mortality. The 
rates were age-standardised using the census population 
of Statistics Korea in 2005 and the world standard popu-
lation.18 The rates that were standardised using the world 
standard are presented below.

Figure 2 The major 10 causes of death by sex in the cohort sample of the National Health Insurance Service-National Health 
Screening Cohort database.
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Prevalence rates for specific health problems identified 
from the health screening database at baseline (2002–
2003) are presented in table 3. The age-standardised 
prevalence of anaemia in the NHIS-HEALS was 9.8%, 
with a higher rate in women (15.5%) than men (5.9%) 
(p<0.001). The age-standardised prevalence of diabetes 
mellitus was 8.4%, while the age-standardised prevalence 
of hypertension in the NHIS-HEALS was 36.1%. The 
prevalence of diabetes and hypertension was higher in 
men than women (p<0.001). The age-standardised preva-
lence of obesity (body mass index of 30 kg/m2 or greater) 
in NHIS-HEALS was 2.7%, while the prevalence of over-
weight (body mass index of 25 kg/m2 or greater, but less 
than 30 kg/m2) was 31.0%. The age-standardised preva-
lence of hypercholesterolaemia in the NHIS-HEALS was 
14.3%; the rate was higher in women (16.0%) than men 
(12.4%) (p<0.001). The age-standardised prevalence of 
abnormal urine protein tests was 2.0%, and the rate was 
the same (2.0%) in both sexes. When we compared these 
results with those of the Korean National Health and 
Nutrition Examination Survey for participants aged 40 or 
over,19 generally similar levels of prevalence of anaemia, 
diabetes, hypertension, obesity and hypercholestero-
laemia were found.

The incidence density for specific health problems 
based on information from the health screening database 
in 2005–2013 is presented in table 4. To identify incident 
cases, we excluded patients who were previously diag-
nosed in the first 3 years (2002–2004) of the study period, 
because the data did not include the baseline information 
(participants’ screening and healthcare usage records 
before 2002). With reference to previous studies,20–22 the 
exclusion period was set as the first 2 years, starting in 2002 
(2002–2003) or 2003 (2003–2004). The incidence density 
was highest for hypertension (4.7%), followed by anaemia 
(2.9%), hypercholesterolaemia (2.6%), abnormal urine 
blood (2.3%) and diabetes mellitus (1.7%).

The healthcare usage rates of 10 major diseases at base-
line based on the healthcare usage database are presented 
in online supplementary table 3. The rates were highest 
for acute upper respiratory infections and influenza 
(46.5%), followed by dyspepsia and other diseases of the 
stomach and duodenum (29.7%) and other diseases of 
the eye and adnexa (22.3%).

The mortality rates of the cohort population are 
presented in table 5, and survival curve of participants 
is presented in figure 1. We calculated mortality rates 
using the entire sample data of NHIS-HEALS from 2003 
to 2013. The age-standardised (defined with reference 
to the Korean census population) mortality rate for 
the first 2 years (through 2004) was 463.6 per 100 000 
person-years, while the rate for 5 years (through 2007) 
was 678.3 per 100 000 person-years and the rate for 10 
years (through 2012) was 910.2 per 100 000 person-years. 
In men, the mortality rate was higher than in women 
(2-year mortality rates of 680.4 per 100 000 person-years 
for men and 250.8 per 100 000 person-years for women) 
(p<0.001).

The major causes of death by sex during the follow-up 
period (2003–2013) are presented in table 6 and figure 2. 
Causes of death were classified using the list of 56 causes 
of death of Statistics Korea, which was derived from the 
list of 80 causes of death for the tabulation of mortality 
statistics recommended by WHO. The most common 
cause of death was malignant neoplasm in both sexes 
(406.6 per 100 000 person-years for men, 140.5 per 
100 000 person-years for women). Heart disease was the 
second most common cause in men (91.0 per 100 000 
person-years) and the third most common cause in 
women (50.8 per 100 000 person-years). Cerebrovascular 
diseases were the third most common cause in men (89.0 
per 100 000 person-years) and the second most common 
cause in women (64.5 per 100 000 person-years). Suicide 
was the fourth most common cause overall (31.6 per 
100 000 person-years), the fourth most common cause in 
men (45.6 per 100 000 person-years) and the fifth most 
common cause in women (16.9 per 100 000 person-years).

strengths And lImItAtIons
The NHIS-HEALS has several strengths. First, it is a cohort 
with a large sample size (n=514 866), with a relatively low 
rate of attrition over more than 10 years of follow-up due to 
the nature of the national administration data. Second, a 
questionnaire survey, physical examination, dental health 
screening and clinical laboratory tests were performed for 
all cohort members. This database can be used to study 
the risk factors of non-communicable diseases and dental 
health problems, which are an important health issue 
that has not yet been fully investigated. Third, the NHIS-
HEALS contains the date and cause of death, which were 
determined using the national database for cause of death 
produced by Statistics Korea, which allows investigations 
such as burden-of-disease studies. Statistics Korea annu-
ally reports cause of death statistics, and a previous study 
reported the accuracy of the cause of death to be 92%.23 
Fourth, the NHIS-HEALS contains extensive information 
on healthcare usage regarding inpatient and outpatient 
visits to healthcare institutions and medication histories.

The NHIS-HEALS also has weaknesses. The study 
subjects are slightly younger than the general population 
of Korea. Variables on health behaviours are limited since 
those data were obtained from self-reporting in nation-
wide health screenings. In addition, the disease diagnosis 
variables in the healthcare claim data might not accurately 
reflect patients’ medical conditions, but only healthcare 
usage sensitive to the Korean fee-for-service payment and 
reimbursement system.
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