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The Health Screening Records Database (HSRD) of the Korea 
Association of Health Promotion (KAHP) is South Korea’s larg-
est multi-institutional health screening records database. The 
KAHP, established in 1964, comprises 16 medical institutions in 
South Korea that professionally offer health screening programs. 
The KAHP accommodates both national health screening pro-
grams (general and life-transition) and other patient-oriented 
and personalized screening programs. The screening results 

from these 16 medical centers are gathered in the HSRD.1

As health screening records contain information often deemed 
to be valuable and not available in claims databases, such as 
laboratory test data, disease history, lifestyle factors, or more 
clinically detailed information, they possess great value for ex-
tensive use in real-world epidemiological studies.2 For exam-
ple, in a previous study using HSRD data to investigate the prev-
alence, awareness, treatment, and control rates of dyslipidemia 
among adults, low-density lipoprotein cholesterol levels and 
questionnaires were used to determine the diagnosis and aware-
ness of dyslipidemia, respectively.3 However, despite the numer-
ous studies that have used data from the HSRD, its character-
istics have yet to be described and examined.4,5 Therefore, we 
conducted a descriptive study of the HSRD comparing it to Ko-
rea’s nationwide National Health Insurance Service-Health 
Screening Cohort (NHIS-HEALS) database in order to describe 
and to evaluate its characteristics for use as a reliable real-world 
data source for future epidemiological studies.

This descriptive study used health screening records from 
the HSRD and the NHIS-HEALS database for 2015 (Supplemen-
tary Table 1, only online). The Health Promotion Research Insti-
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tute and IT Development & Support Office of the KAHP integrat-
ed and standardized all health screening records and established 
the HSRD for research purposes. The HSRD contains records for 
participants in either general or life-transition health screening 
programs. This database comprises anonymized patient codes 
with data on sex, age, laboratory test results, personal and fam-
ily disease history, lifestyle risk factors, and cognitive and mood 
function.1

The NHIS-HEALS is a 10% sample cohort randomly extract-
ed from 5150000 nationwide health screening program partici-
pants. It is large in scale, stable, and based on qualified health 
screening participants 40–79 years of age as of 2002 and 2003.6 
As we used data only from 2015, the minimum follow-up peri-
od was 13 years; thus, the age distribution was 53–79 years. As 
the NHIS is the universal single-payer national healthcare sys-
tem of South Korea, coverage is provided to the entire popula-
tion. The NHIS-HEALS contains similar variables as those in the 
HSRD, such as anonymized patient codes with data on sex, age, 
laboratory results, disease history, lifestyle risk factors, and cog-
nitive and mood function.

In South Korea, two national health screening programs are 
available: general and life-transition programs. The NHIS-HEALS 
covers only individuals who have participated in either of these 
two programs, whereas the HSRD encompasses all individuals 
who participated in other programs in addition to the two na-
tional programs.

For concordance evaluation, the NHIS-HEALS was consid-
ered the gold standard, as it is a 10% sample cohort randomly 
extracted from 5150000 nationwide health screening program 
participants, thus providing national representativeness. Com-
mon variables present in both databases were selected, includ-
ing sex, age, laboratory results, disease history, lifestyle risk fac-
tors, and cognitive and mood function (Supplementary Table 2, 
only online). Frequencies and proportions or means and stan-
dard deviations (SDs) were calculated for categorical or contin-
uous variables, wherever appropriate. For the HSRD, 95% con-
fidence intervals (CIs) for each variable’s proportion or mean 
was calculated as follows, depending on whether the variable 
was categorical or continuous, respectively (X

—
=sample mean, 

s=sample SD, n=number of samples): 

Proportion±1.96×    
Proportion×(1-Proportion)

                                        n                            

X
—

±1.96× 
  s  

                    n

Concordance was classified as clinical or statistical; the latter 
was defined when a certain variable’s estimate from the NHIS-
HEALS fell within the HSRD estimate’s 95% CI. Variables with-
out statistical concordance were thoroughly reviewed by a 
group of physicians from various specialties based on clinical 
reference values to determine their clinical concordance. All sta-
tistical analyses were performed using Microsoft Excel (Micro-

soft, Washington DC, WA, USA) and SAS version 9.4 (SAS Insti-
tute Inc., Cary, NC, USA). The study protocol was approved by 
the Institutional Review Board of Sungkyunkwan University 
(SKKU 2018-04-006), and the need for obtaining informed con-
sent from the study population was waived by the board.

In total, the HSRD and NHIS-HEALS included 946461 and 
111690 individuals who participated in health screening pro-
grams in 2015, respectively. Compared to the NHIS-HEALS, the 
HSRD had more female (55.2% vs. 42.6%), but fewer older adults 
(34.4% vs. 51.2%). Unlike the NHIS-HEALS, which included only 
participants ≥53 years of age, the HSRD included participants 
≤49 years of age. As for region of residence, the HSRD included 
more male (46.8% vs. 40.3%) and female (49.5% vs. 37.9%) par-
ticipants residing in urban areas. For insurance type, the HSRD 
had fewer employee-insured participants in both sexes (male: 
74.6% vs. 85.2%; female: 73.6% vs. 76.0%) (Fig. 1). 

Comparison of general health screening program participants 
showed clinical concordance for all continuous variables, ex-
cept for γ-glutamyl transferase in males and systolic blood pres-
sure (BP) and total cholesterol in females. In both databases, 
personal disease history of hypertension showed the highest 
proportion, whereas for family disease history, it was others 
(including cancer). Moreover, the HSRD had a higher propor-
tion of current smokers, but a lower proportion of participants 
who drank or exercised at all intensities, than the NHIS-HEALS 
(Table 1). Similar results were found for the life-transition health 
screening program participants, where diastolic BP and fast-
ing blood glucose in females did not show clinical concordance, 
in addition to systolic BP and total cholesterol as mentioned 
above. Compared to the NHIS-HEALS, the HSRD showed low-
er proportions of participants for all categories of personal dis-
ease history and those who exercised often (3–7 times/week) 
(Table 2).

Nearly all variables had clinical concordance: serum creati-
nine and family disease history of heart disease also had statis-
tical concordance among participants in the general program. 
Analogous results were observed among participants in the life-
transition program, with more variables, such as cognitive func-
tion, showing statistical concordance (Table 3).

Compared to the NHIS-HEALS, the HSRD showed high clini-
cal concordance for both general and life-transition program 
participants, with some even having statistical concordance, sug-
gesting that the HSRD may serve as an appropriate data source 
for use in epidemiologic studies. The sociodemographic char-
acteristics of the health screening program participants dif-
fered between the HSRD and NHIS-HEALS, in which the HSRD 
had more females (55.2% vs. 42.6%), but fewer older adult par-
ticipants (≥60 years; 34.4% vs. 51.2%). The HSRD contains par-
ticipants of all ages, including those aged <53 years, whereas 
the NHIS-HEALS contains only those aged ≥53 years. Moreover, 
the HSRD had more participants residing in urban areas (48.3% 
vs. 39.3%), but fewer employee-insured participants (74.0% vs. 
81.3%). As for disease history, the HSRD had fewer participants 
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with personal disease history, but had more participants for 
most categories of family disease history.

With the HSRD and NHIS-HEALS having different character-

istics, the suitability of each database may depend on the type 
of epidemiologic study to be conducted. In studying diseases 
with a high prevalence, such as diabetes mellitus or hyperten-
sion, both databases may be appropriate as it would be relatively 
easy to acquire enough number of study subjects for ample pow-
er. However, when studying more specific diseases or condi-
tions that are less prevalent in the general population, the pre-
ferred database may differ. For example, the HSRD would be 
the better choice for studies of rare disease in pediatric patients 
or in an age group under 40 years, as the HSRD contains a wider 
age range than the NHIS-HEALS. On the other hand, the NHIS-
HEALS would be preferred when studying rare diseases in an 
older age group, because it represents the entire national pop-
ulation. Moreover, with the HSRD containing more clinical in-
formation than the NHIS-HEALS, which, in turn, may assist in 
determining the severity of disease, the HSRD would be pre-
ferred when studying severe diseases. However, there may be 
limitations when conducting longitudinal studies using the 
HSRD. Follow-up loss may occur in the HSRD should a patient 
transfer to another medical center that does not belong to one 
of the 16 medical centers of the KAHP. In the HSRD, as follow-
up loss is most likely to occur when patients either change or 
quit their jobs, change their region of residence, or emigrate to 
another country, the frequency of follow-up loss is expected to 
be smaller when compared with general prospective cohorts or 
registries, but more prevalent than that with the NHIS-HEALS.

The wide range of clinical and lifestyle data from health screen-
ing records provide tremendous added value. Some studies 
have utilized these to more specifically define disease condi-
tions; for example, hemoglobin A1c and fasting blood glucose 
levels were used to define diabetes mellitus, in addition to diag-
nosis codes.7 Other studies have used this information to iden-
tify associations between outcomes. One study reported that 
albuminuria may be a biomarker for hypertension and diabe-
tes mellitus;8 another study reported serum uric acid to be posi-
tively associated with pulmonary function.9 Moreover, lifestyle 
factors have been shown to be associated with gastroesopha-
geal reflux disease, and one study linked health screening and 
claims data to predict hospitalization due to pneumonia.10,11 Thus, 
the use of health screening records either alone or linked with 
claims data may increase the value of epidemiological studies.

The strengths of our study are that this is the first study to de-
scribe and evaluate characteristics of the HSRD. Our exploration 
of its sociodemographic and clinical characteristics revealed 
high clinical concordance for the HSRD with the nationwide 
NHIS-HEALS. Second, the HSRD is unrestricted with regards 
to participant age and health screening programs; therefore, it 
contains all program participants and, thus, a broader spectrum 
of participants. Third, the well-validated NHIS-HEALS was used 
for comparison, ensuring the validity of the HSRD.6 Notwith-
standing, the present study has some limitations. First, the medi-
cal centers of the KAHP are located in metropolitan cities, where-
as the NHIS-HEALS receive health screening records from 

Fig. 1. (A-C) Comparisons of the socio-demographic and regional charac-
teristics of health screening participants in the Health Screening Records 
Database (HSRD) and National Health Insurance Service-Health Screen-
ing Cohort (NHIS-HEALS) databases for 2015.  
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Table 1. Comparisons of the Clinical Characteristics of Individuals Who Participated in General Health Screening Programs and Are Included in the 
HSRD and NHIS-HEALS 

Variables
Male Female

NHIS-HEALS HSRD NHIS-HEALS HSRD
N (%)* 95% CI N (%)* 95% CI N (%)* 95% CI N (%)* 95% CI

Total 64131 (100.0) 424092 (100.0) 47559 (100.0) 522369 (100.0) 
Continuous variables

BMI (kg/m2) 24.2 24.2–24.3 24.6 24.6–24.6 24.0 24.0–24.0 23.7 23.7–23.7
WC (cm) 84.8 84.8–84.9 84.9 84.9–84.9 79.6 79.5–79.7 78.3 78.2–78.3
Systolic BP (mm Hg) 125.8 125.7–125.9 122.6 122.5–122.6 123.6 123.5–123.8 118.2 118.2–118.2
Diastolic BP (mm Hg) 77.9 77.8–78.0 77.1 77.1–77.1 75.3 75.2–75.4 73.1 73.1–73.2
Fasting blood glucose (mg/dL) 106.5 106.3–106.7 104.7 104.6–104.8 100.9 100.7–101.1 98.5 98.4–98.5
Total cholesterol (mg/dL) 190.8 190.5–191.0 192.9 192.8–193.0 202.8 202.4–203.1 197.9 197.8–198.0
Triglyceride (mg/dL) 140.1 139.4–140.8 139.7 139.4–140.0 121.5 120.9–122.2 104.3 104.1–104.5
Hemoglobin (g/dL) 14.9 14.9–14.9 15.2 15.2–15.2 13.1 13.1–13.1 13.2 13.2–13.2
Serum creatinine (mg/dL) 1.0 1.0–1.0 1.0 1.0–1.0 0.8 0.8–0.8 0.8 0.8–0.8
AST (U/L) 27.7 27.6–27.8 26.3 26.3–26.4 25.8 25.7–25.9 22.6 22.6–22.6
ALT (U/L) 27.1 27.0–27.3 28.6 28.5–28.7 22.6 22.5–22.8 20.3 20.3–20.4
GGTP (U/L) 45.8 45.3–46.2 51.4 51.1–51.6 24.8 24.6–25.1 24.0 23.9–24.1

Personal disease history
Heart disease 3024 (4.7) 4.6–4.9 14613 (3.4) 3.4–3.5 1909 (4.0) 3.8–4.2 11834 (2.3) 2.2–2.3
Hypertension 19948 (31.1) 30.7–31.5 40796 (9.6) 22.4–22.7 15488 (32.6) 32.1–33.0 103716 (19.9) 19.7–20.0
Diabetes mellitus 7769 (12.1) 11.9–12.4 40796 (9.6) 9.5–9.7 4822 (10.1) 9.9–10.4 35556 (6.8) 6.7–6.9
Hyperlipidemia 3521 (5.5) 5.3–5.7 16386 (3.9) 3.8–3.9 5225 (11.0) 10.7–11.3 34095 (6.5) 6.5–6.6
Tuberculosis 1354 (2.1) 2.0–2.2 7095 (1.7) 1.6–1.7 544 (1.1) 1.0–1.2 4302 (0.8) 0.8–0.8
Other (cancer included) 5864 (9.1) 8.9–9.4 45510 (10.7) 10.6–10.8 7372 (15.5) 15.2–15.8 74125 (14.2) 14.1–14.3

Family disease history
Hypertension 7582 (11.8) 11.6–12.1 51693 (12.2) 12.1–12.3 6883 (14.5) 14.2–14.8 81030 (15.5) 15.4–15.6
Stroke 5548 (8.7) 8.4–8.9 30837 (7.3) 7.2–7.3 4097 (8.6) 8.4–8.9 39058 (7.5) 7.4–7.5
Heart disease 2428 (3.8) 3.6–3.9 16078 (3.8) 3.7–3.8 1945 (4.1) 3.9–4.3 21421 (4.1) 4.0–4.2
Diabetes mellitus 5372 (8.4) 8.2–8.6 42440 (10.0) 9.9–10.1 4605 (9.7) 9.4–9.9 59563 (11.4) 11.3–11.5
Other (cancer included) 9243 (14.4) 14.1–14.7 75821 (17.9) 17.8–18.0 8114 (17.1) 16.7–17.4 108918 (20.9) 20.7–21.0

Smoking status
None 21658 (33.8) 33.4–34.1 127437 (30.1) 29.9–30.2 46715 (98.2) 98.1–98.3 500052 (95.7) 95.7–95.8
Ex-smoker 27965 (43.6) 43.2–44.0 160321 (37.8) 37.7–37.9 401 (0.8) 0.8–0.9 8800 (1.7) 1.6–1.7
Current 14508 (22.6) 22.3–22.9 136334 (32.1) 32.0–32.3 443 (0.9) 0.8–1.0 13517 (2.6) 2.5–2.6

Drink (times/wk)
0–2 40014 (62.4) 62.0–62.8 325163 (76.7) 76.5–76.8 45595 (95.9) 95.7–96.0 503426 (96.4) 96.3–96.4
3–7 24117 (37.6) 37.2–38.0 98929 (23.3) 23.2–23.5 1964 (4.1) 4.0–4.3 18943 (3.6) 3.6–3.7

Exercise (times/wk)
Vigorous (intensively for ≥20 min)

0–2 40023 (62.4) 62.0–62.8 346290 (81.7) 81.5–81.8 36603 (77.0) 76.6–77.3 448773 (85.9) 85.8–86.0
3–7 24108 (37.6) 37.2–38.0 77802 (18.3) 18.2–18.5 10956 (23.0) 22.7–23.4 73596 (14.1) 14.0–14.2

Moderate (moderately for 30 min)
0–2 37179 (58.0) 57.6–58.4 327158 (77.1) 77.0–77.3 32883 (69.1) 68.7–69.6 414465 (79.3) 79.2–79.5
3–7 26952 (42.0) 41.6–42.4 96934 (22.9) 22.7–23.0 14676 (30.9) 30.4–31.3 107904 (20.7) 20.5–20.8

Mild (walking for ≥30 min)
0–2 23748 (37.0) 36.6–37.4 222431 (52.4) 52.3–52.6 20235 (42.5) 42.1–43.0 272497 (52.2) 52.0–52.3
3–7 40383 (63.0) 62.6–63.3 201661 (47.6) 47.4–47.7 27324 (57.5) 57.0–57.9 249872 (47.8) 47.7–48.0

HSRD, Health Screening Records Database; NHIS-HEALS, National Health Insurance Service-Health Screening Cohort; CI, confidence interval; BMI, body mass 
index; WC, waist circumference; BP, blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransaminase; GGTP, γ-glutamyl transferase; min, min-
utes. 
*In the case of continuous variables, it is represented by a mean value.
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Table 2. Comparisons of the Clinical Characteristics of Individuals Who Participated in Life-Transition Health Screening Programs and Are Included in 
the HSRD and NHIS-HEALS

Variables
Male Female

NHIS-HEALS HSRD NHIS-HEALS HSRD
N (%)* 95% CI N (%)* 95% CI N (%)* 95% CI N (%)* 95% CI

Total 3896 (100.0) 34424 (100.0) 3849 (100.0) 44188 (100.0)
Continuous variables

BMI (kg/m2) 24.1 24.0–24.2 24.7 24.7–24.7 24.4 24.3–24.5 23.8 23.7–23.8
WC (cm) 85.2 84.9–85.4 85.2 85.2–85.3 81.0 80.8–81.3 78.6 78.5–78.6
Systolic BP (mm Hg) 127.1 126.7–127.6 123.1 123.0–123.3 126.5 126.0–127.0 118.7 118.5–118.8
Diastolic BP (mm Hg) 77.4 77.1–77.7 77.2 77.1–77.3 76 75.7–76.2 73.2 73.1–73.3
Fasting blood glucose (mg/dL) 107.3 106.5–108.2 104.7 104.5–105.0 102.0 101.3–102.6 98.9 98.7–99.1
Total cholesterol (mg/dL) 185.1 183.9–186.3 193.5 193.1–193.9 199.7 198.5–200.9 194.1 193.7–194.4
Triglyceride (mg/dL) 128.9 126.4–131.4 141.1 140.0–142.2 124.2 122.0–126.5 102.5 101.8–103.1
Hemoglobin (g/dL) 14.7 14.7–14.7 15.3 15.2–15.3 13.2 13.2–13.2 13.1 13.1–13.1
Serum creatinine (mg/dL) 1.0 1.0–1.0 1.0 1.0–1.0 0.8 0.8–0.8 0.8 0.8–0.8
AST (U/L) 28.2 27.7–28.7 26.4 26.2–26.6 26.3 25.9–26.6 22.2 22.0–22.3
ALT (U/L) 26.3 25.8–26.8 29.4 29.1–29.6 23.1 22.7–23.6 19.7 19.6–19.9
GGTP (U/L) 43.9 41.9–45.9 50.7 50.0–51.5 25.3 24.4–26.2 23.5 23.2–23.8

Personal disease history
Heart disease 80 (2.1) 1.6–2.5 546 (1.6) 1.5–1.7 62 (1.6) 1.2–2.0 418 (0.9) 0.9–1.0
Hypertension 278 (7.1) 6.3–7.9 1321 (3.8) 3.6–4.0 210 (5.5) 4.7–6.2 1140 (2.6) 2.4–2.7
Diabetes mellitus 656 (16.8) 15.7–18.0 3594 (10.4) 10.1–10.8 470 (12.2) 11.2–13.2 3442 (7.8) 7.5–8.0
Hyperlipidemia 265 (6.8) 6.0–7.6 1423 (4.1) 3.9–4.3 579 (15.0) 13.9–16.2 3256 (7.4) 7.1–7.6
Tuberculosis 88 (2.3) 1.8–2.7 533 (1.5) 1.4–1.7 47 (1.2) 0.9–1.6 378 (0.9) 0.8–0.9
Other (cancer included) 563 (14.5) 13.3–15.6 4002 (11.6) 11.3–12.0 714 (18.6) 17.3–19.8 6480 (14.7) 14.3–15.0

Family disease history
Hypertension 415 (10.7) 9.7–11.6 4494 (13.1) 12.7–13.4 587 (15.3) 14.1–16.4 7487 (16.9) 16.6–17.3
Stroke 354 (9.1) 8.2–10.0 2477 (7.2) 6.9–7.5 330 (8.6) 7.7–9.5 3154 (7.1) 6.9–7.4
Heart disease 153 (3.9) 3.3–4.5 1349 (3.9) 3.7–4.1 141 (3.7) 3.1–4.3 1889 (4.3) 4.1–4.5
Diabetes mellitus 274 (7.0) 6.2–7.8 3635 (10.6) 10.2–10.9 371 (9.6) 8.7–10.6 5478 (12.4) 12.1–12.7
Other (cancer included) 552 (14.2) 13.1–15.3 6196 (18.0) 17.6–18.4 668 (17.4) 16.2–18.6 9189 (20.8) 20.4–21.2

Smoking status
None 1470 (37.7) 36.2–39.3 9705 (28.2) 27.7–28.7 3785 (98.3) 97.9–98.7 41683 (94.3) 94.1–94.5
Ex-smoker 1799 (46.2) 44.6–47.7 13103 (38.1) 37.6–38.6 33 (0.9) 0.6–1.1 1129 (2.6) 2.4–2.7
Current 627 (16.1) 14.9–17.2 11616 (33.7) 33.2–34.2 31 (0.8) 0.5–1.1 1376 (3.1) 3.0–3.3

Drink (times/wk)
0–2 3021 (77.5) 76.2–78.9 26493 (77.0) 76.5–77.4 3810 (99.0) 98.7–99.3 42493 (96.2) 96.0–96.3
3–7 875 (22.5) 21.1–23.8 7931 (23.0) 22.6–23.5 39 (1.0) 0.7–1.3 1695 (3.8) 3.7–4.0

Exercise (times/wk)
Vigorous (intensively ≥20 min)

0–2 2901 (74.5) 73.1–75.8 28403 (82.5) 82.1–82.9 3140 (81.6) 80.4–82.8 38040 (86.1) 85.8–86.4
3–7 995 (25.5) 24.2–26.9 6021 (17.5) 17.1–17.9 709 (18.4) 17.2–19.6 6148 (13.9) 13.6–14.2

Moderate (moderately 30 min)
0–2 2685 (68.9) 67.5–70.4 26710 (77.6) 77.2–78.0 2822 (73.3) 71.9–74.7 35062 (79.3) 79.0–79.7
3–7 1211 (31.1) 29.6–32.5 7714 (22.4) 22.0–22.8 1027 (26.7) 25.3–28.1 9126 (20.7) 20.3–21.0

Mild (walking ≥30 min)
0–2 1594 (40.9) 39.4–42.5 17922 (52.1) 51.5–52.6 1674 (43.5) 41.9–45.1 23013 (52.1) 51.6–52.5
3–7 2302 (59.1) 57.5–60.6 16502 (47.9) 47.4–48.5 2175 (56.5) 54.9–58.1 21175 (47.9) 47.5–48.4

HSRD, Health Screening Records Database; NHIS-HEALS, National Health Insurance Service-Health Screening Cohort; CI, confidence interval; BMI, body mass 
index; WC, waist circumference; BP, blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransaminase; GGTP, γ-glutamyl transferase; min, min-
utes.
*In the case of continuous variables, it is represented by a mean value.
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22785 medical institutions across the Korean nation. Thus, in-
dividuals residing in rural areas may not be well represented in 
the HSRD (Supplementary Fig. 1, only online). Second, not all 
variables were found to have concordance; however, for these 
variables, various approaches to obtain concordance exist. For 
instance, post-stratification or benchmark weighting may be 
applied. Alternatively, iterative proportional fitting or inverse 
probability of treatment weighting with propensity scores may 
enhance concordance.12-14 Third, the non-random inclusion of 
subjects within the HSRD may have caused selection bias aris-
ing from the differences in health care utilization and health sta-
tus when compared to that of the national average. This discrep-
ancy may be due to the characteristics of the KAHP, as it is a 
multi-institutional organization of hospitals specializing in 
health screening programs. Finally, as we compared only data 
for the year 2015, not all potential health screening participants 
were included as not all health screening programs are per-
formed annually.

The HSRD had more clinical information for a wider age 
range than the NHIS-HEALS, while simultaneously showing 
an exceptional level of clinical concordance. The HSRD alone 
or by linkage with other data may serve as an alternative data 
source for future epidemiologic studies by providing more com-
prehensive information and, in turn, evidence for health pro-
motion or disease prevention policies.
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