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Purpose: The purpose of this study lies in verifying the effectiveness of the health promotion project which the public health center at 
the local level conducted by systematically linking the health examination results from the Health Insurance Corporation. We intend to 
emphasize the importance of linking the health-related public data.
Methods: A survey was conducted to measure the effect of improving health behavior using EQ-5D-5L and demographic variables.
Results: As a result of the analysis, the residents (3.13) who had experienced the use of public health centers recognized more necessity for 
the service linked systematically with health checkup data than those (2.93) who had not. In addition, the residents who had experienced the 
use of public health centers responded that their chronic diseases had improved compared to a year ago (2.78→2.93). Next, those (3.04) who 
had experienced the services linked with health checkup data recognized that their chronic diseases and health conditions had been improved 
compared to those (2.81) who had not. However, in EQ-5D-5L, after using the service, mobility showed no difference between those who 
had used the service and those who had not. Furthermore, even in terms of self-management, daily life, etc., the management ability was 
further improved compared to those who had not used it, before using the service.
Conclusion: This study showed the improved health level when the health promotion service of the public health center was provided 
by systematically linking the health checkup data of the Health Insurance Corporation in Korea. In order to increase the effectiveness 
of health data-linked projects, it is necessary to prepare guidelines for linking the public health data and to expand the data-linked 
project. It will be needed to further subdivide the health checkup results to provide customized services, and to secure dedicated 
personnel to reinforce the system link.
Keywords: subjective quality of life, EQ-5D-5L, regional health institutions, public data-linked services, South Korea

Introduction
Widespread population aging in Asia began to accelerate over the past few decades creating a serious challenge to health 
insurance, pension and retirement policies throughout the region.1,2 As of 2020, South Korean society has begun to age at 
a rate where the proportion of the elderly population has exceeded 14%; subsequently, public interest and demand for 
healthcare has increased. Particularly, in rural areas, the role played by regional health and medical institutions as public 
health centers is becoming increasingly prominent; the medical infrastructure needed to meet the healthcare needs is 
insufficient.3–5 Regional health and medical institutions are established and operated based on the Regional Public Health 
Act and the Act on Special Measures for Health and Medical Care in Rural Areas. The Regional Public Health Act 
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regulates functioning of public health centers, health and medical centers, branch offices of health centers, health life- 
supporting centers, and so on; healthcare centers and other similar institutions have been established in accordance with 
the Act on Special Measures for Health and Medical Care in Rural Areas.6–9

Public health centers and health care centers function as regional health and medical institutions: the former mainly 
perform health promotion, disease management, and preventive activities for local residents; the latter are established in 
vulnerable healthcare areas, where they contribute to the health promotion of local residents.10,11 In particular, public health 
centers aid the implementation of 22 integrated health promotion projects regarding smoking prohibition, sobriety, nutrition, 
preventive management of obesity, maternal and child health, dementia management, and so on;12–14 all the data related to the 
project are being accumulated through the Public Health Information System. As of December 2019, the number of users of 
regional health and medical institutions, including public health centers was 6,394,510, or 12% of the total population.15

In 2018, owing to the national health-checkup project conducted by the National Health Insurance Corporation, the need 
for follow-up management in health and medical institutions increased, as 3.62 million people were suspected of having 
a disease. Accordingly, persons suspected of having a disease after a medical examination were linked to the Regional 
Public Health Information System, which, in turn, connected them to six kinds of public health center projects, including 
a cardio-cerebrovascular disease project, visiting healthcare projects, and so on.16–18 In March 2019, only 74 regional health 
and medical institutions utilized the medical checkup results. However, system function was improved so that the medical 
checkup results could be used when promoting the health promotion project at the public health center; therefore, 124 
regional health and medical institutions began to implement the data-linked services. As of the end of December 2020, it 
was found that the relevant services had been provided to 169,391 out of the 1,591,827 health checkup result cases.19–23

At the community level, regional health and medical institutions play an important role in reducing disease and 
enhancing health levels. Furthermore, the data linkage between each system can be effectively utilized because it has no 
data collection cost or responding burden.24 Such programs have been introduced in other parts of the world as well; for 
instance, in British Columbia, Canada, the PopData BC (population data) is preparing policies to improve the health of 
local residents by linking medical services, population health, various data, and so on.25–28 Additionally, South Korea is 
building big-data platforms that can be linked with health data through next-generation health and medical information 
systems.29 Prioritization in artificial intelligence and big data investment is clearly visible through most major science 
and innovation funding agencies in Asia-Pacific region.30,31

Accordingly, this study concluded that it is necessary to assess the effectiveness of data-linked services in regional 
health and medical institutions when considering the importance of customized health services and linking data at the 
local community level. In other words, health promotion projects conducted through the linking of the regional health- 
checkups (PHIS) of regional health and medical institutions with the health checkup system of the National Health 
Insurance Corporation may measure effectiveness of these services. The purpose of this study is to analyze how much the 
health level of subjects has improved when the local public health centers link with the health checkup result data in the 
Health Insurance Corporation system while promoting health promotion projects. To this end, the necessity for health 
data-linked services, subjective health-improvement level, quality of life, improvement level of chronic diseases, and 
health satisfaction of the residents who had used the health data-linked services were compared with the cases of those 
who had not used. Here, the EQ-5D-5L scale, which is being used in more than 50 countries, was used to measure the 
subjective health-level.

Materials and Methods
While numerous tools are available to measure changes in health levels, ED-5D-3L and EQ-5D-5L have been widely 
used to assess quality of life in clinical research. EQ-5D-3L is the most widely used quality-of-life evaluation tool in 
clinical research, and it has been translated into more than 130 languages worldwide. EQ-5D-3L is a general health 
measurement tool used for evaluating health status in patients and in the general population. It comprises five areas: 
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The questionnaire response level encom-
passes three levels (no problem, slight problem, and serious problem). However, while the feasibility of EQ-5D-3L as 
a simple questionnaire tool has been validated among a wide range of patients, it has one limitation (ceiling effect) in its 
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ability to distinguish differences in health or small individual-level changes over time among patients as well as the 
general population.

However, EQ-5D-5L was developed to improve the sensitivity and ceiling effect of EQ-5D-3L, where the five areas 
were the same, but each area included five levels. Official versions of EQ-5D-5L are available in more than 50 countries; 
the area name of motor ability has been changed to mobility. Specifically, it includes the indexes that ask each five level 
for the five areas: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression.

To measure the effectiveness of the health-behavior improvements, this study used the EQ-5D-5L, the questionnaire 
for assessing health status and quality of life, which has been improved recently. In short, the five indices were utilized 
for measuring the effectiveness of the post-services linked to the medical checkup result data; the five-point Likert scale 
was used to analyze each health level (Table 1).

In this study, not only were questions about the official scale EQ-5D-5L added to ask for subjective quality of life, but 
questions were also added to ask for the necessity for health data-linked services, the subjective health-improvement 
level, the health satisfaction, and the chronic disease improvement level. Furthermore, demographic variables were used 
for examining the user characteristics of regional health and medical institutions. The user properties in health and 
medical institutions were investigated considering gender, age, marital status, educational background, health insurance 
type, monthly income level, number of household members, and so on.

To measure the effectiveness of the health data-linked service, the population group was divided according to whether 
to use local public health centers, whether there are those who had experienced the linked services among the center 
users, etc. Furthermore, in order to investigate the improvement level of health status, the questionnaire was designed to 
make the subjects respond by mutually comparing the current health conditions with a year ago. As for the analysis 
method, the two group mean comparison (t=test) was utilized to investigate the difference between users and non-users, 
experienced users and non-experienced users of the linked service, a-year-ago and now. And to verify the difference in 
health level according to the number of their having chronic diseases, one-way analysis of variance (ANOVA) was 
applied.

Specifically, a survey was conducted to measure the effectiveness of the linked service of public health centers, in 
which the data of health checkups – implemented annually by the National Health Insurance Corporation – were linked 
with the Regional Public Health Information System (PHIS). The questionnaire consists of a total of 18 questions, 
divided into a-year-ago and now, of 6 questions asking about whether to have the experience of using local public health 
centers, whether to have the usage experience of the medical checkup result data-linked service, the necessity for the 
linked service, the health satisfaction level, the number of chronic diseases, and the health status; of 7 demographic 
questions asking for gender, age, marriage, insurance type, monthly income, number of family members, and residence 
area; and of 5 questions asking about the health-related quality of life (EQ-5D-5L).

We commissioned Company B, a professional survey agency, to conduct the survey for one week from November 12, 
2020 onward. For sampling, random panel surveys were conducted until 300 people who had experience in using health 
and medical institutions and 150 people who had experience in utilizing the post-services attached to the health checkup 
result were selected from among the survey agency’s 130,000 panels.

Table 1 Questionnaire for Measuring Subjective Quality of Life

Item Before Usage After Usage

I have no trouble walking. (Mobility) ① ② ③ ④ ⑤ ① ② ③ ④ ⑤

I have no problem washing or dressing myself. (Self-care) ① ② ③ ④ ⑤ ① ② ③ ④ ⑤

I have no problem with my daily life. (Usual activities) ① ② ③ ④ ⑤ ① ② ③ ④ ⑤

I have no pain or discomfort. (Pain/Discomfort) ① ② ③ ④ ⑤ ① ② ③ ④ ⑤

I am not anxious or depressed. (Anxiety/Depression) ① ② ③ ④ ⑤ ① ② ③ ④ ⑤

Notes: Likert Scale: ① Strongly agree; ② Somewhat agree; ③ Just so-so; ④ Disagree; ⑤ Not at all.
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Results
Demographic Characteristics
To achieve the purpose of this study, 300 users and 200 non-users of public health centers were extracted by priority and 
then, 150 users and 150 non-users of data-linked services were extracted as well among public health center users. More 
than 10,000 panels were utilized to extract the survey subjects according to whether or not they had used them. 
Nevertheless, it is necessary to expand the number of survey subjects through additional researches in order to generalize 
the research results. The results revealed the following socio-demographic characteristics.

First, to a question regarding experience of using regional health and medical institutions, 300 people (59.4%) 
answered that they had some experience; 200 (40.6%) said they had no experience.

Second, for a question regarding experience of using post-services from health checkup results, 150 answered that 
they had experience, accounting for 50% of the 300 people who had experience in using health and medical institutions.

Third, among the survey subjects, 175 people (35.0%) answered “Not at all” to the question on the number of chronic 
diseases they had during the survey period; 38.8% (the highest; 194 people) answered “One chronic disease”. 
Furthermore, 131 (26.2%) were suffering from two or more chronic diseases.

Fourth, 242 participants were men (48.4%) and 258 were women (51.6%).
Fifth, the study age group was limited to those in their 40s or older due to the characteristics of chronic diseases. The 

survey results showed that 233 people (58.6%) were in their 40s, followed by 153 (30.6%) in their 50s, 54 (10.8%) in 
their 60s or older, and others.

Sixth, to a question on marital status, 81.7% (407 people) answered that they had been married, and 91 people 
(18.3%) answered that they were single.

Seventh, to a question on health insurance types, 335 people indicated that they had workplace insurance—about 
38.0% more than 147 regional insurance holders. Eighth, to a question on monthly income, 8.4% (42 people) indicated 
they were earning less than 2 million won based on the median income of about 4.8 million. Those earning between 
2 million won or more and less than 4 million won accounted for 33.8% (the highest; 169 people), followed by 166 
people (33.2%) earning between 4 million won or more and less than 6 million won, and 123 (24.6%) earning 6 million 
won or more.

Ninth, in terms of the number of family members, 355 people said they had more than three family members, 
accounting for 71.0% (the highest). It was followed by 86 people (17.2%) with two family members, and 10 (2.0%) 
without any family members.

Finally, for a question on residential areas, 203 people said they were living in metropolitan areas, accounting for 
40.6%. People living in rural areas were 297 (59.4%) (Table 2).

Table 2 Socio-Demographic Properties of Study Subjects (Unit: Persons, %)

Variable Item Health Center (n=500) Post Service (n=300)

User Not-User User Not-User

Usage experience of health institutions Any 300 (40.6) – 150 (100.0) –

None 200 (59.4) 200 (100.0) – 150 (100.0)

Service usage experience Any 150 (50.0) – 150 (100.0) –

None 150 (50.0) 150 (100.00) – 150 (100.0)

Number of chronic diseases 0 83 (27.7)* 92 (46.0)* 36 (24.0) 47 (31.3)

1 123 (41.0)* 71 (35.5)* 68 (45.3) 55 (36.7)

2 or more 94 (31.3)* 37 (18.5)* 46 (30.7) 48 (32.0)

(Continued)
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Mean Difference Analysis Based on Usage Experience Regarding Public Health Centers
Regarding the performance of health checkup result-related data-linked post-services of regional health and medical 
institutions, the mean difference was analyzed based on experience of using regional health and medical institutions and 
health checkup result-related data-linked post-services. Consequently, the results showed that those (3.13) who had 
experience in using regional health and medical institutions were more deeply aware of the need for post-services than 
those (2.93) who did not have such experiences. This represented a statistically significant value at the 95% confidence 
level. Furthermore, those who had experience in using regional health and medical institutions had an average of 2.11 
chronic diseases, thus showing a statistically significant difference compared to the average number (1.75) of chronic 
diseases that people without experience were found to have.

However, it was found that those (3.03 and 3.06, respectively) who had no experience in using regional health and 
medical institutions had better health status—a year ago (3.27) and at present (3.26)—than those who had such 
experience. This indicated that the users of regional health and medical institutions belonged to many social brackets 
that were relatively vulnerable in terms of health (Table 3).

Furthermore, in terms of health-related quality of life indicators (eg, mobility, self-care, usual activities, and pain/ 
discomfort), those who had no experience in using health and medical institutions perceived themselves as being 
healthier—a year ago and during the survey—compared to those who had such experience. This suggests 
a statistically significant difference between the two camps. Moreover, regarding anxiety/depression, they exhibited no 

Table 2 (Continued). 

Variable Item Health Center (n=500) Post Service (n=300)

User Not-User User Not-User

Gender Male 152 (50.7) 90 (45.0) 77 (51.3) 75 (50.0)

Female 148 (49.3) 110 (55.0) 73 (48.7) 75 (50.0)

Age 40s 174 (58.0) 119 (59.5) 86 (57.3) 88 (58.7)

50s 90 (30.0) 63 (31.5) 44 (29.3) 46 (30.7)

60s or older 36 (12.0) 18 (9.0) 20 (13.3) 16 (10.7)

Marriage Married 261 (87.3)* 146 (73.4)* 134 (8.9) 127 (85.2)

Single 38 (12.7)* 53 (22.6)* 16 (10.7) 22 (14.8)

Health insurance type Workplace 204 (70.6) 131 (68.2) 106 (74.1) 98 (67.1)

Region 85 (29.4) 61 (31.8) 7(25.9) 48 (2.9)

Monthly income Less than 2 mil. 23 (7.7) 19 (9.5) 10 (6.7) 13 (8.7)

Less than 4 mil. 96 (32.0) 73 (36.5) 44 (29.3) 52 (34.7)

Less than 6 mil. 97 (32.3) 69 (34.5) 52 (34.7) 45 (30.0)

6 mil. Or more 84 (28.0) 39 (19.5) 44 (29.3) 40 (26.7)

Number of family members None 25 (8.6) 24 (12.1) 14 (9.5) 11 (7.6)

1 49 (16.8) 37 (18.7) 17 (11.6) 32 (22.1)

2 or more 218 (74.7) 137 (69.2) 116 (78.9) 102 (70.3)

Residential area Major city 121 (40.3) 82 (41.0) 64 (42.7) 57 (38.0)

Rural areas 179 (59.7) 118 (59.0) 86 (57.3) 93 (62.0)

Note: *p<0.05.
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Table 3 Mean Difference Analysis Based on the Experience of Using Health and 
Medical Institutions

Variable Item N Mean SD t-value

Service necessity Any 300 3.1300 0.58957 3.619*

None 200 2.9250 0.66452

Health satisfaction Any 300 3.0367 0.69541 −3.274*

None 200 3.2450 0.69815

Number of chronic diseases Any 300 2.1133 0.92557 4.511*

None 200 1.7500 0.81290

Chronic 1 before Any 217 2.7834 0.77226 −1.255

None 108 2.8981 0.78466

Chronic 1 after Any 217 2.9309 0.76969 −1.389

None 108 3.0556 0.74675

Chronic 2 before Any 94 2.7660 0.78186 −0.293

None 37 2.8108 0.81096

Chronic 2 after Any 94 2.9043 0.71946 0.228

None 37 2.8649 0.94757

1-year-before health Any 300 3.0267 0.74911 −3.515*

None 200 3.2650 0.73312

1-year-after health Any 300 3.0600 0.71046 −3.096*

None 200 3.2600 0.70347

Mobility (before) Any 300 4.1300 0.98131 −2.744*

None 200 4.3650 0.86923

Mobility (after) Any 300 4.1500 0.91119 −2.415*

None 200 4.3500 0.90087

Self-care (before) Any 300 4.3533 0.87810 −3.103*

None 200 4.5850 0.71788

Self-care (after) Any 300 4.3767 0.86639 −2.699*

None 200 4.5800 0.75926

Usual activities (before) Any 300 4.2233 0.87331 −3.148*

None 200 4.4600 0.74240

Usual activities (after) Any 300 4.2167 0.87499 −3.497*

None 200 4.4800 0.74321

Pain/Discomfort (before) Any 300 3.5300 1.07996 −3.085*

None 200 3.8300 1.04237

(Continued)
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differences at the perception level regardless of whether they had the usage experience. That is, those who used anxiety/ 
depression healthcare services had a mean of 3.47, while those who had no such experience reported a mean of 3.58, thus 
suggesting no statistically significant difference between the two camps.

Regarding the anxiety/depression for one year, those (3.51) who had experience in using public health centers were 
slightly fewer in number than those (3.69) who had no experience in using them, thus indicating no difference between 
the two. Those who used public health centers may experience greater emotional stability after visiting these centers. 
This feeling is based on certain psychological factors, which are roused by the service users’ sense of relief that they are 
being protected by a regional health and medical institution.

More specifically, the study examined the differences in perceptions of health status among those with experience 
using health and medical institutions and those without it. First, those with experience in using public health centers 
acknowledged that a chronic disease they were suffering from had improved to some extent in the present (2.93) than 
one year ago (2.78), owing to public health centers. Moreover, questions assessing health-related quality of life found no 
statistically significant difference based on experience of using public health centers (Table 4).

However, those who did not use health and medical institutions perceived that a chronic disease they suffered from 
had been improved compared to a year ago, whereas their degree of anxiety/depression worsened compared to what it 
had been a year ago (3.69). Both showed a statistically significant difference. It is judged that the provision of public 
health center and health data-linked services has the effect of reducing the anxiety and depression of local residents 
(Table 5).

Table 3 (Continued). 

Variable Item N Mean SD t-value

Pain/Discomfort (after) Any 300 3.4967 1.05848 −0.2.793*

None 200 3.7700 1.09228

Anxiety/Depression 
(before)

Any 300 3.5067 1.09267 −1.874**

None 200 3.6900 1.03889

Anxiety/Depression (after) Any 300 3.4667 1.10133 0.273

None 200 3.5750 1.04875

Notes: *p<0.05, **p<0.1.

Table 4 Mean Difference Analysis in the Health Status of Users of Health and Medical 
Institutions

Variable Mean N SD t-value

Chronic 1 before 2.7834 217 0.77226 −2.425*

Chronic 1 after 2.9309 217 0.76969

Chronic 2 before 2.7660 94 0.78186 −1.577

Chronic 2 after 2.9043 94 0.71946

1-year-before health 3.0267 300 0.74911 −0.785

1-year-after health 3.0600 300 0.71046

Mobility (before) 4.1300 300 0.98131 −0.582

Mobility (after) 4.1500 300 0.91119

(Continued)
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Mean Difference Analysis Based on Experience of Using Data-Linked Post-Services
Next, we investigated differences with regard to health awareness levels based on whether participants had experience in 
using health checkup result-related data-linked post-services. Regarding “one-year-ago” health status, those with no 
experience in using such services appeared to have a mean of 3.05; this finding suggested that they perceived themselves 
to be healthier than those (2.95) who had experience in using such services. Furthermore, regarding the questions on 

Table 4 (Continued). 

Variable Mean N SD t-value

Self-care (before) 4.3533 300 0.87810 −0.882

Self-care (after) 4.3767 300 0.86639

Usual activities (before) 4.2233 300 0.87331 0.223

Usual activities (after) 4.2167 300 0.87499

Pain/Discomfort (before) 3.5300 300 1.07996 0.745

Pain/Discomfort (after) 3.4967 300 1.05848

Anxiety/Depression (before) 3.5067 300 1.09267 1.061

Anxiety/Depression (after) 3.4667 300 1.10133

Note: *p<0.05.

Table 5 Mean Difference Analysis of the Health Status of Non-Users of Health and 
Medical Institutions

Variable Mean N SD t-value

● Chronic 1 before 2.8981 108 0.78466 −1.888**

● Chronic 1 after 3.0556 108 0.74675

● Chronic 2 before 2.8108 37 0.81096 −0.312

● Chronic 2 after 2.8649 37 0.94757

● 1-year-before health 3.2650 200 0.73312 0.103

1-year-after health 3.2600 200 0.70347

Mobility (before) 4.3650 200 0.86923 0.457

Mobility (after) 4.3500 200 0.90087

Self-care (before) 4.5850 200 0.71788 0.277

● Self-care (after) 4.5800 200 0.75926

● Usual activities (before) 4.4600 200 0.74240 −0.706

● Usual activities (after) 4.4800 200 0.74321

Pain/Discomfort (before) 3.8300 200 1.04237 1.380

Pain/Discomfort (after) 3.7700 200 1.09228

Anxiety/Depression (before) 3.6900 200 1.03889 2.387*

Anxiety/Depression (after) 3.5750 200 1.04875

Notes: *p<0.05, **p<0.1.
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health-related quality of life, those who had no experience in using such services (in terms of mobility, self-care, and 
usual activities) perceived themselves to be healthier than those who had experience in using such services. These 
findings suggested a statistically significant difference.

However, those (3.04) who used the service as well as the information guide on their chronic diseases through the 
health checkup result-related data-linked post-services recognized that their own chronic diseases had improved 
compared to those (2.81) who did not use the services. This indicated that their chronic diseases had improved through 
the post-services. Therefore, the health checkup result-related data-linked post-services could be considered to be 
effective in improving chronic diseases (Table 6).

More specifically, a comparison of the health improvement levels of those who used the health checkup result-related 
data-linked post-services with that of the non-users indicated the effectiveness of the post-services. In other words, those 
who experienced using the post-services recognized that one or two of their chronic diseases had improved compared to 
those who did not use these services. Furthermore, they perceived an improvement in their current health status (3.07) 
compared to their “one-year-ago” health status (2.95). This showed a statistically significant difference between those 
who used these services and those who did not. However, they recognized that there had been no improvement in their 
health-related quality of life compared to their “one year ago” health-related quality of life status (Table 7).

Table 6 Mean Difference Analysis Based on Usage Experience of the Post- 
Services

Variable Item N Mean SD t-value

Service necessity Any 150 3.1733 0.63189 1.274

None 150 3.0867 0.54263

Health satisfaction Any 150 3.0133 0.74173 −0.581

None 150 3.0600 0.64745

Number of chronic diseases Any 150 2.1133 0.83976 −0.000

None 150 2.1133 1.00693

Chronic 1 before Any 114 2.7632 0.83404 −0.409

None 103 2.8058 0.70096

Chronic 1 after Any 114 3.0439 0.78018 2.297*

None 103 2.8058 0.74173

Chronic 2 before Any 46 2.6522 0.97108 −1.372

None 48 2.8750 0.53096

Chronic 2 after Any 46 2.9348 0.77179 0.401

None 48 2.8750 0.67240

1-year-before health Any 150 2.9467 0.82565 −1.857**

None 150 3.1067 0.65689

1-year-after health Any 150 3.0733 0.72442 0.391

None 150 3.0467 0.69838

Mobility (before) Any 150 4.0333 1.00613 −1.712**

None 150 4.2267 0.94937

(Continued)
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Table 6 (Continued). 

Variable Item N Mean SD t-value

Mobility (after) Any 150 4.1133 0.85559 −0.696

None 150 4.1867 0.96507

Self-care (before) Any 150 4.2333 0.87789 −2.385*

None 150 4.4733 0.86464

Self-care (after) Any 150 4.2667 0.90240 −2.213*

None 150 4.4867 0.81707

Usual activities (before) Any 150 4.1000 0.87278 −2.467*

None 150 4.3467 0.85911

Usual activities (after) Any 150 4.1200 0.84281 −1.922**

None 150 4.3133 0.89845

Pain/Discomfort (before) Any 150 3.4667 1.10318 −1.106

None 150 3.5933 1.05612

Pain/Discomfort (after) Any 150 3.4600 1.07210 −0.599

None 150 3.5333 1.04699

Anxiety/Depression 

(before)

Any 150 3.4667 1.08477 −0.633

None 150 3.5467 1.10269

Anxiety/Depression (after) Any 150 3.4267 1.13129 −0.628

None 150 3.5067 1.07283

Notes: *p<0.05, **p<0.1.

Table 7 Mean Difference Analysis with Regard to the Health Status of Post-Service 
Users

Variable Mean N SD t-value

Chronic 1 before 2.7632 114 0.83404 −3.139*

Chronic 1 after 3.0439 114 0.78018

Chronic 2 before 2.6522 46 0.97108 −2.050*

Chronic 2 after 2.9348 46 0.77179

1-year-before health 2.9467 150 0.82565 −1.968**

1-year-after health 3.0733 150 0.72442

Mobility (before) 4.0333 150 1.00613 −1.483

Mobility (after) 4.1133 150 0.85559

Self-care (before) 4.2333 150 0.87789 −0.800

Self-care (after) 4.2667 150 0.90240

(Continued)
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Moreover, those who did not use the health checkup result-related data-linked post-services realized no improvement in 
any of their chronic diseases, health status, and health-related quality of life compared to their corresponding “one-year-ago” 
status. In other words, it implies that the health checkup result-related data-linked post-services in regional health and medical 
institutions were found to have a significant effect on their users. However, it is important to consider linking the service use 
with various other services (eg, exercise prescriptions, mental health, and so on) from the current focus on chronic diseases so 
that users’ health-related quality of life can also be improved (Table 8).

Finally, the differences in health status based on the number of individual users’ chronic diseases were investigated. 
The numbers of such chronic diseases were classified into cases of 0, 1, and 2 or more. First, regarding health 
satisfaction, a higher number of chronic diseases was perceived as indicating a worse level of health, thus suggesting 
a statistically significant difference. Furthermore, regarding awareness of “one-year-ago” health status, those suffering 
more chronic diseases perceived their health to be worse (Table 9).

Table 7 (Continued). 

Variable Mean N SD t-value

Usual activities (before) 4.1000 150 0.87278 −0.467

Usual activities (after) 4.1200 150 0.84281

Pain/Discomfort (before) 3.4667 150 1.10318 0.100

Pain/Discomfort (after) 3.4600 150 1.07210

Anxiety/Depression (before) 3.4667 150 1.08477 0.749

Anxiety/Depression (after) 3.4267 150 1.13129

Notes: *p<0.05, **p<0.1.

Table 8 Mean Difference Analysis in Health Status of Non-Users of Post-Services

Variable Mean N SD t-value

Chronic 1 before 2.8058 103 0.70096 0.000

Chronic 1 after 2.8058 103 0.74173

Chronic 2 before 2.8750 48 0.53096 0.000

Chronic 2 after 2.8750 48 0.67240

1-year-before health 3.1067 150 0.65689 1.100

1-year-after health 3.0467 150 0.69838

Mobility (before) 4.2267 150 0.94937 0.948

Mobility (after) 4.1867 150 0.96507

Self-care (before) 4.4733 150 0.86464 −0.407

Self-care (after) 4.4867 150 0.81707

Usual activities (before) 4.3467 150 0.85911 0.800

Usual activities (after) 4.3133 150 0.89845

Pain/Discomfort (before) 3.5933 150 1.05612 1.000

Pain/Discomfort (after) 3.5333 150 1.04699

Anxiety/Depression (before) 3.5467 150 1.10269 0.749

Anxiety/Depression (after) 3.5067 150 1.07283
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Table 9 Mean Difference Analysis Based on the Number of Chronic Diseases

Variable Item N Mean SD F-value

Service satisfaction None 36 2.3056 0.74907 0.182

1 68 2.3235 0.72155

2 or more 46 2.3913 0.77397

Total 150 2.3400 0.74031

Health satisfaction None 175 3.4343 0.62050 34.301*

1 194 3.0773 0.68227

2 or more 131 2.7634 0.65436

Total 500 3.1200 0.70327

Chronic 1 before None 0 2.037**

1 194 2.8866 0.75325

2 or more 131 2.7252 0.80435

Total 325 2.8215 0.77708

Chronic 1 after None 0 0.145

1 194 2.9897 0.76848

2 or more 131 2.9466 0.75766

Total 325 2.9723 0.76326

1-year-before health None 175 3.4800 0.66816 37.280*

1 194 3.0052 0.73757

2 or more 131 2.8168 0.68838

Total 500 3.1220 0.75116

1-year-after health None 175 3.3943 0.64235 20.850*

1 194 3.0876 0.71080

2 or more 131 2.8779 0.70190

Total 500 3.1400 0.71374

Mobility (before) None 175 4.5771 0.70592 37.463*

1 194 4.1237 0.99489

2 or more 131 3.9008 0.99888

Total 500 4.2240 0.94425

Mobility (after) None 175 4.5543 0.69163 29.933*

1 194 4.1134 0.95360

2 or more 131 3.9695 0.98402

Total 500 4.2300 0.91146

(Continued)
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Table 9 (Continued). 

Variable Item N Mean SD F-value

Self-care (before) None 175 4.7086 0.63489 20.374*

1 194 4.3660 0.90197

2 or more 131 4.2137 0.84131

Total 500 4.4460 0.82489

Self-care (after) None 175 4.7257 0.57152 20.876*

1 194 4.3711 0.93653

2 or more 131 4.2290 0.86438

Total 500 4.4580 0.83043

Usual activities (before) None 175 4.6743 0.64520 35.875*

1 194 4.1856 0.87368

2 or more 131 4.0382 0.82653

Total 500 4.3180 0.83082

Usual activities (after) None 175 4.6629 0.60224 36.467*

1 194 4.2423 0.83204

2 or more 131 3.9847 0.93632

Total 500 4.3220 0.83409

Pain/Discomfort (before) None 175 4.1429 0.88872 73.639*

1 194 3.5155 1.02924

2 or more 131 3.1908 1.11019

Total 500 3.6500 1.07415

Pain/Discomfort (after) None 175 4.0457 0.91487 57.895*

1 194 3.4794 1.03917

2 or more 131 3.2061 1.14164

Total 500 3.6060 1.07940

Anxiety/Depression 
(before)

None 175 3.9543 0.94575 40.074*

1 194 3.4485 1.07728

2 or more 131 3.2748 1.09582

Total 500 3.5800 1.07420

Anxiety/Depression (after) None 175 3.8343 0.96548 29.842*

1 194 3.3918 1.09219

2 or more 131 3.2519 1.11178

Total 500 3.5100 1.08085

Notes: *p<0.05, **p<0.1.
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In terms of the health-related quality of life, as the number of chronic diseases increased in the one-year-before mobility, 
current usual activities, and one-year-before and current pain/discomfort, they perceived their health as worse. Moreover, with 
regard to current mobility, one-year-ago and current self-care, one-year-ago usual activities, and one-year-ago and current 
anxiety/depression, it was found that those without chronic diseases were healthier compared to those with one or more 
chronic diseases. This indicates a statistically significant difference between the two camps. In other words, it suggests that 
those who did not have chronic diseases perceived better health than those who had chronic diseases.

More specifically, we investigated the difference regarding the “one-year-ago” status and current awareness of health 
status between those who had two or more chronic diseases. Those with two or more chronic diseases perceived their 
current condition (2.95) to have improved compared to what it was year ago (2.73) in the case of at least one chronic 
disease. The health status of those with one chronic disease improved in terms of usual activities compared to what it had 
been one year ago. That is, it had improved from 4.19 one year ago to 4.24 at present, thus suggesting a statistically 
significant difference. Those without chronic diseases perceived that their current health status had worsened in terms of 
health satisfaction, pain/discomfort, anxiety/depression, and so on compared to what it had been one year ago. This 
indicated that, because the health checkup result-related data-linked post-services from regional health and medical 
institutions were effective in treating those with chronic diseases, it would be necessary to make efforts to improve health 
status through the life-cycle management—even for those without chronic diseases (Table 10).

Discussion
This study analyzed the effectiveness when the local health and medical institutions link the health checkup result data of 
the National Health Insurance Corporation to the service so as to promote the health of local residents. To measure the 
effectiveness, the survey subjects were classified according to whether or not they had the usage experience of the public 
health center, and then among the local residents using the health centers, the subjects were divided and verified 
according to whether to have used the data-linked service.32

Despite their relatively lower health-related quality of life, those who had experienced the use of public health centers 
recognized that their chronic diseases had improved than those who had not used. Therefore, they were sympathizing 
more with the necessity of linking with the health checkup result data of the National Health Insurance Corporation.

Among the public health center users, those who had experienced the use of the health checkup result data-linked 
services perceived that their health conditions had improved compared to a year ago, particularly where they considered 
that their chronic diseases were improved. It was found that the health level had been improved when services were 

Table 10 Mean Difference Analysis in Health Status Based on the Number of Chronic Diseases

Number of Chronic Diseases Variable Mean N SD t-value

2 or more Chronic 1 before 2.7252 131 0.80435 −2.971*

Chronic 1 after 2.9466 131 0.75766

1 Usual activities (before) 4.1856 194 0.87368 −1.871**

Usual activities (after) 4.2423 194 0.83204

None 1-year-before health 3.4800 175 0.66816 2.004*

1-year-after health 3.3943 175 0.64235

Pain/Discomfort (before) 4.1429 175 0.88872 2.094*

Pain/Discomfort (after) 4.0457 175 0.91487

Anxiety/Depression (before) 3.9543 175 0.94575 2.494*

Anxiety/Depression (after) 3.8343 175 0.96548

Notes: *p<0.05, **p<0.1.
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provided using the health checkup result data rather than in the case of those who simply used public health centers. 
Accordingly, the effectiveness of the data-linked service was verified to be valid.33,34

Conclusion
Based on the research results provided, policy recommendations for activating health checkup result-related data-linked post- 
service in regional health and medical institutions may be examined as follows. First, the project’s effectiveness was ensured 
if the health checkup data of other institutions were linked and utilized during implementations of health promotion projects 
in regional health and medical institutions. Accordingly, to link the regional medical information system (PHIS) with other 
systems, it is necessary to enact or revise certain guidelines. That is, it is necessary to use appropriate guidelines to define the 
projects that are linkable between systems. Second, project linking of health data in regional health and medical institutions 
as well as other institutions must be expanded. Furthermore, it is important to utilize it in “visiting health” projects, which 
directly take services to users, and other projects, beyond the service methods centered on counseling and users’ visits. Third, 
if health promotion projects in regional health and medical institutions are linked with medical checkup results of the 
National Health Insurance Corporation, it will be necessary to classify the relevant health levels into various stages to enable 
customized services. It is difficult to provide services tailored to each subject’s characteristics when only the current 
information to represent whether a disease can be presented as a medical checkup result is available. Fourth, to enhance 
the effectiveness of the health checkup result-related data-linked post-service, it is necessary to strengthen education 
regarding the use of ICT mobile devices so that data can be linked in real time to relevant personnel (eg, visiting nurses, 
who provide the direct visiting services). Fifth, dedicated manpower is needed to link regional medical information systems 
(PHIS) with health data of other institutions; therefore, a sufficient project budget must be secured to successfully activate 
and maintain such data-linked services. Comparable processes of a scale are taking place in People’s Republic of China and 
Japan providing the developmental mile stones for a large number of LMICs countries across the Global South.1,35,36
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