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Abstract
This study assessed the effects of participation in physical fitness assessment on healthcare costs by
analyzing healthcare costs in those who did and did not participate in the physical fitness assessment for
the National Fitness Award project conducted by the Korean government. The National Health Insurance
Service database was used to compare healthcare costs in the years before and after participation in the
National Fitness Award project for 318 individuals who participated (participation group) and 627
individuals who did not participate (non-participation group). Healthcare costs in the years before and
after participation was different between the two groups. This difference was corrected for further
analysis. Results revealed that the visit days (inpatient) was -0.23±8.16 and 1.53±8.16 days in the
participation and non-participation groups, respectively, and was longer in the non-participation group.
The change in the total healthcare costs was 28.56±272.88 ten-thousand KRW in the participation group
and 53.36±275.33 ten-thousand KRW in the non-participation group, showing an annual difference of
approximately 240,000 KRW in healthcare costs between the two groups. These findings suggest that
participating in physical fitness assessments can have positive effects on participation in physical
activities, thereby reducing healthcare costs.
Key words: physical fitness assessment, healthcare costs, National Fitness Award, visit days,
total medical expense

1Introduction

The aging of the South Korean population has
increased the public's interest in extending healthy
lifespan, longevity, and improving the quality of life
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through physical activities. Health is determined by both
personal and environmental factors. Individual health
behaviours including physical activity, smoking,
sobriety, and nutrition contribute to 22–51% of the
health, leading to increased interest in health-promoting
behaviours (Ministry of Health and Welfare of South
Korea, 2015). Physical activities contribute to the
prevention and management of non-communicable
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diseases (NCB) such as heart disease, type 2 diabetes,
and various cancers and improvement of quality of life,
including relief from depression and anxiety. In fact,
the lack of physical activity is the fourth leading cause
of death in the world after hypertension, smoking, and
hyperglycemia (World Health Organization, 2009).
Thus, developed countries are seeking to improve
physical fitness to improve the health of the public and
reduce healthcare costs (Piercy et al., 2018; Nasir &
Okunrintemi, 2019; Janssen, 2012)).
In a study of the relationship between physical
activity and healthcare costs, those who engaged in the
recommended amount of physical activity were shown
to reduce healthcare costs by approximately 1.7 million
won ($1,437) per year compared to those who did not
engage in the recommended amount (Carlson et al.,
2015). Furthermore, those elderly people who practiced
walking spent approximately 125,303 won less per year
on healthcare costs than those who did not (Go, 2015).
In addition to physical activity, physical fitness is also
a strong predictor of disease prevalence and mortality
(Blair et al., 2001; Kodama et al., 2009; Myers et al.,
2004; Ross et al., 2016), and it is an important
individual factor required to perform daily activities.
Assessment of physical fitness, which is the basis of
all daily life activities must be conducted in addition
to medical examinations to maintain and improve health
(Wilder et al., 2006). Assessment of physical fitness can
provide objective information for primary care providers
to suggest guidelines for the physical activity of
patients. The concept of physical fitness generally
includes cardiovascular endurance, flexibility, muscle
strength, and body composition (US Department of
Health and Human Services, 2018). Guidelines based
on objective results may be useful to promote health
and physical fitness (Purath et al., 2009). As such,
physical fitness is an essential factor for health
management and affects healthcare costs (Bachmann et
al., 2015). Bachmann et al. (2015) reported that high
cardiorespiratory fitness in middle-aged individuals is
closely related to low healthcare costs, suggesting that
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cardiorespiratory fitness can help reduce healthcare
costs in an aging society.
Physical activities are related to an individual's
physical fitness and affect health and healthcare costs
caused by diseases (Bachmann et al., 2015; Okunrintemi
et al. 2019; Ding et al., 2016). Thus, the Korean
government is encouraging the National Fitness Award
project to promote public health by promoting sports
activities. The National Fitness Award project grants
different levels based on physical fitness through
relative evaluation, following physical fitness
assessment. It provides optimal guidelines on exercises
that are suitable for a person's physical fitness level
including information on individual fitness compared to
the standard fitness required for disease prevention and
independent living. Similar systems are implemented in
the US and Europe; however, those systems mainly
focus on children and adolescents. The National Fitness
Award project helps to evaluate the physical fitness of
various groups including elementary, middle, and high
school students, adults, and the elderly. It provides
exercise guidelines and is acknowledged worldwide for
its excellence in promoting physical activities.
Previous studies in Korea assessed the relationship of
healthcare costs with cardiorespiratory fitness
(Bachmann et al., 2015) and the number of physical
activities (Carlson et al., 2015; Go, 2015). However,
there is a lack of studies that analyze differences in
medical expansion and medical service usage after
physical fitness assessment and provision of customized
exercise guidelines. This study evaluates the effects of
participation in physical fitness assessment on healthcare
costs through an analysis of healthcare costs in those
who did and did not participate in the physical fitness
assessment (The National Fitness Award project).

Methods
Study design
This study compared and analyzed changes in
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healthcare costs for the year previous to and the year
following participation between the non-participating
(control) and participating groups to understand the
effect of participation in the physical fitness
evaluation—after adjusting for changes in medical use
trends such as changes in the number of participants.
The study included those who participated in the
physical fitness assessment of the National Fitness
Award project (and agreed to the use of their personal
information) and those who did not participate in the
physical fitness assessment to assess differences in the
healthcare costs. The participants were matched in a
ratio of 1:2 (participating group: non-participating
group) using the personal information of the
participating group to compensate for bias that may
occur due to factors other than participation in the
physical fitness assessment. The variables used for
matching and selection of participants in the
non-participating group are shown in Table 1.
Table 1. Distribution of participants by year
Year of
participation

Participation group
(N = 318)

Non-participation
group
(N = 627)

2012

3

5

2013

61

120

2014

85

169

2015

105

205

2016

64

128

The National Health Insurance Service database from
2011–2016 was used. For the Healthcare utilization of
the two groups, the number of inpatient visits, number
of outpatient visits, number of prescriptions, visit days
(inpatient), treatment days (outpatient) and prescription
days were assessed. Additionally, the total healthcare
cost was compared between the two groups.

Participants
A total of 318 participants who underwent physical
fitness assessment for the National Fitness Award project

and agreed to the use of their personal information were
included in the participating group, and 627 participants
were who were matched for the previous year's
characteristic information (sex, age, income, etc.) of the
participation group were randomly selected and included
in the non-participation group. The distribution of the
participation and non-participation groups is shown in
Table 2. This study was approved by the Institutional
Review Board (IRB) of the Korean Institute of Sports
Science.
Table 2. Variables used for matching for control extraction
Variable
Gender
Age

Explanation
1: Male, 2: Female
Age in the year before participation (years)

Enrollment
type

Enrollment type in the year before
participation

Charlson
Comorbidity
Index

Charlson Comorbidity Index in the year
before participation
1: 0 point, 2: 1 point, 3: more than 2
points

Number of
inpatient
visits

Total number of inpatient visits in the year
before participation
1: none, 2: 1 time, 3: more than 2 times

Number of
outpatient
visits

Total number of outpatient visits in the
year before participation
1: <10 times, 2: 10-19 times, 3: >20 times

Disability
status

Disability status in the year before
participation

Statistical analysis
All results obtained in this study were analyzed using
SAS 9.4 (SAS Institute, Cary, NC, USA) program, and
the detailed statistical analysis methods are as follows.
Frequency analysis and descriptive statistics were
conducted to compare the number of cases and
demographic characteristics per year of participation of
the participation and non-participation groups. The
Wilcoxon signed rank test was conducted to compare
the healthcare utilization and healthcare costs in the year
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before and the year after participation between the two
groups. Analysis of covariance (ANCOVA) was
conducted using the value of the previous year of
participation as a covariance for comparison between
the two groups. A p-value of less than 0.05 was
considered statistically significant.

Results
Comparison of the healthcare utilization
and healthcare costs before and after
participation in physical fitness assessment
Table 3 shows the results of the Wilcoxon signed

rank test that compared the healthcare utilization and
costs in the year before and the year after participation
between the participation and non-participation groups.
In the participation group, the cases of participants
requiring number of prescriptions significantly
increased from 16.7 ± 15.89 in the year before
participation to 16.53 ± 14.02 in the year after
participation (p=0.007), The prescription days increased
from 270.31 ± 292.85 days in the year before
participation to 295.1 ± 303.69 days in the year after
participation (p=0.023). In addition, the total healthcare
costs increased from 173.93 ± 240.20 ten-thousand
KRW in the year before participation to 162.60 ± 204.20

Table 3. Comparison of healthcare costs before and after participation for each group
Before
After
Mean ± SD
Mean ± SD
Healthcare utilization (units: cases or days)

Factor

Group

Number of inpatient
visits

Part.

0.22 ± 0.55

0.29 ± 0.64

0.088

Non-part.

0.23 ± 0.82

0.36 ± 1.14

0.001

Part.

26.06 ± 27.31

26.6 ± 24.18

0.129

Non-part.

23.77 ± 23.02

25.11 ± 27.41

0.659

Part.

16.70 ± 15.89

16.53 ± 14.02

0.007

Non-part.

17.97 ± 15.62

16.48 ± 14.39

0.825

Part.

1.76 ± 6.43

1.53 ± 4.89

0.555

Non-part.

1.96 ± 9.59

3.49 ± 17.42

0.033

Part.

39.5 ± 86.84

41.96 ± 102.76

0.167

Non-part.

42.28 ± 85.96

44.77 ± 89.25

0.375

Part.

270.31 ± 292.85

295.1 ± 303.69

0.023

275.76 ± 271.16

299.37 ± 281.59

0.003

Number of outpatient
visits
Number of
prescriptions
Visit days (inpatient)
Treatment days
(outpatient)
Prescription days

Non-part.

p-value

Healthcare costs (units: 10,000KRW)
Total healthcare cost

Inpatient

Outpatient

Prescription

Part.

173.93 ± 240.20

162.60 ± 204.20

<.0001

Non-part.

202.49 ± 287.99

216.25 ± 315.16

<.0001

Part.

39.89 ± 149.79

41.22 ± 135.17

0.176

Non-part.

33.96 ± 144.03

60.43 ± 237.73

0.008

Part.

61.66 ± 96.56

76.92 ± 127.15

0.0002

Non-part.

57.91 ± 62.52

69.81 ± 118.12

<.0001

Part.

49.99 ± 64.06

56.48 ± 66.70

0.0002

Non-part.

52.68 ± 57.26

61.31 ± 69.15

<.0001

Note. Part. ; participation, Non-part. ; non-participation
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ten-thousand KRW (p<0.0001). Healthcare costs
(outpatient) increased from 61.66 ± 96.56 ten-thousand
KRW in the year before participation to 76.92 ± 127.15
ten-thousand KRW in the year after participation
(p=0.0002). The Healthcare costs (prescription)
increased from 49.99 ± 64.06 ten-thousand KRW in the
year before participation to 56.48 ± 66.70 ten-thousand
KRW in the year after participation (p=<0.0001).
In the non-participation group, the number of
impatient visits increased from 0.23 ± 0.82 in the year
before participation to 0.36 ± 1.14 in the year after
participation (p=0.001). The visit days (inpatient)
increased significantly from 1.96 ± 9.59 days to 3.49
± 17.42 days (p=0.033). The prescription days also
increased from 275.76 ± 271.16 days to 299.37 ± 281.59
(p=0.003). The total medical care costs significantly
increased from 202.49 ± 287.99 ten-thousand KRW in
the year before participation to 216.25 ± 315.16

ten-thousand KRW in the year after participation
(p<0.0001). The Healthcare costs (inpatient) increased
from 33.96 ± 144.03 ten-thousand KRW to 60.43 ±
237.73 ten-thousand KRW (p=0.008). The Healthcare
costs (outpatient) increased in the year after
participation from 57.91 ± 62.52 ten-thousand KRW to
69.81 ± 118.12 ten-thousand KRW (p<0.0001).
Additionally, The healthcare costs (prescription)
increased from 52.68 ± 57.26 ten-thousand KRW in the
year before participation to 61.31 ± 69.15 ten-thousand
KRW in the year after participation (p<.0001).

Comparison of the healthcare utilization
and healthcare costs between groups
Covariate analysis was conducted after adjusting for
the value of the year before participation to compare
differences in the healthcare utilization and costs
between the participation and non-participation groups.

Table 4. Group comparison in healthcare costs use: before-after change

Factor

Healthcare
utilization
(units: cases
or days)

Healthcare
costs
(units:
10,000KRW)

Change
in participation group

Change
in non-participation

p-value

Mean ± SD

Mean ± SD

Number of
inpatient visits

0.08 ± 0.84

0.13 ± 1.01

0.194

Number of
outpatient visits

0.55 ± 21.81

1.34 ± 19.96

0.736

Number of
prescriptions

1.26 ± 10.21

-0.05 ± 9.53

0.058

Visit days
(inpatient)

-0.23 ± 8.16

1.53 ± 15.13

0.024

Treatment days
(outpatient)

2.46 ± 63.57

2.49 ± 50.77

0.875

Prescription days

24.79 ± 165.14

23.61 ± 155.03

0.919

Total healthcare
cost

28.56 ± 272.88

53.36 ± 275.33

0.038

Inpatient

1.33 ± 199.45

26.47 ± 233.16

0.055

Outpatient

15.26 ± 110.12

11.89 ± 105.90

0.703

Prescription

6.49 ± 35.78

8.63 ± 41.37

0.775

Note. Amount of change = (Before participation–After participation)
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The results are summarized in Table 4.
The change in the visit days for inpatients was -0.23
± 8.16 and 1.53 ± 15.13 days in the participation and
non-participation groups, respectively, and was
significantly different between the two groups
(p=0.024). The change in the healthcare costs were
28.56 ± 272.88 ten-thousand KRW in the participation
group and 53.36 ± 275.33 ten-thousand KRW in the
non-participation group, which was significantly
different between the two groups (p=0.038). These
results suggest that the total visit days and total
healthcare costs were significantly lower in the
participation group than in the non-participation group.

Discussion
Participation in physical activities is a key factor for
the prevention of disease and health promotion. As
national medical expenses have increased with the aging
of the population, the social role of physical activities
is currently emphasized. Thus, this study objectively
assesses the effects of the National Fitness Award project
on the healthcare utilization and costs in those who did
and did not participate in physical fitness assessment.
Comparison of the healthcare utilization and costs
showed that the number of prescriptions, prescription
days, the total healthcare costs, cost of outpatient and
prescription were increased in both groups. This finding
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may be attributed to the total healthcare cost coverages
that are changed each year according to changes in
health and medical policies. To correct for such bias,
the difference-in-difference analysis method was used
to compare the two groups. As shown in Figure 1, the
visit days (inpatient) was greater in the non-participation
group with 1.53±8.16 days compared to the
participation group with -0.23±8.16 days. The change
in the total healthcare cost was 28.56±272.88 and
53.36±275.33 ten-thousand KRW in the participation
and non-participation groups, respectively, showing an
annual difference of approximately 240,000 KRW in
healthcare costs between the two groups. Participants
in both groups were relatively healthy in the year of
participation in physical fitness assessment, and in the
year following participation, there was a significant
difference only in the visit days, which is a relatively
significant event. This is thought to have caused
differences in the total healthcare costs. These findings
suggest that physical activity promotion projects such
as physical fitness assessment and provision of
customized exercise guidelines can affect individual
health management behaviours, thereby reducing
medical expenses. This finding is significant as it was
obtained from quantitative analysis based on real-life
medical expenses of participants rather than from
societal value creation effects using a social value

Figure 1. Comparison of differences between physical fitness assessment and healthcare costs for each group
Note. (A) Visit days (inpatient), (B) Total healthcare costs, * Significant differences for p< .05
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measurement system (S-RIO).
This study compared the healthcare costs of those
who participated in physical fitness assessment
(National Fitness Award project) and those who did not
participate and had similar characteristics. Thus, our
study could not be directly compared to previous
studies. However, our finding is consistent with a
previous study that reported that participation in
physical activities was related to the reduction in
healthcare costs (Janssen, 2012). Janssen (2012)
compared adults in Canada who participated and did
not participate in physical activities and provided an
estimate of healthcare costs. Direct, indirect, and total
health care costs in those who did not participate in
physical activities were $2.4 billion, $4.3 billion, and
$6.8 billion, respectively, which accounted for 3.8%,
3.6%, and 3.7% of total healthcare costs. Carlsone et
al. (2015) compared the healthcare costs of 51,165
Americans by linking the number of physical activities
and the cost of medical use. The participants were
divided into groups—those who engaged in the
recommended amount of physical activity; those who
did not meet the recommended amount; and those who
did not engage in physical activities at all. In that study,
the difference in the annual medical cost between those
who did and did not participate at all and between those
who engaged in and those who did not meet the
recommended amount was $1,437 (approximately 1.7
million KRW) and $713 (approximately 850,000
KRW), respectively. Engaging in the recommended
amount of physical activity was shown to reduce
healthcare costs, which is supported by our findings.
Physical activities reduce healthcare costs not only
in healthy people but also in those with chronic diseases.
Bae et al. (2011) reported that regular exercise can save
90,000 KRW in healthcare costs per one hypertension
patient in the public sector, which is equivalent to 480
billion KRW nationwide in Korea. Okunrintemi et al.
(2019) analyzed trends related to physical activity,
sociodemographic factors, and healthcare costs in US
women with cardiovascular disease (CVD) using the

data of the Medical Expenditure Panel Survey from
2006–2015. Those women with CVD who did not
engage in physical activities showed a higher health care
cost compared to those who engaged in the
recommended amount of physical activity, suggesting
that efforts must be made to increase the amount of
physical activity. As such, physical activities are
effective in reducing medical expenses for chronic
diseases such as hypertension and CVD.
In addition to physical activities, physical fitness also
affects healthcare costs (Bachmann et al., 2015). The
study by Bachmann et al. analyzed the relationship
between cardiorespiratory fitness and healthcare costs
in 19,751 Americans at the age of 49 who underwent
a cardiorespiratory fitness test and were covered by
Medicare insurance from 1999 to 2009. They found one
metabolic equivalent (MET) decreased 6.8% and 6.7%
of healthcare costs in men and women, respectively
(Bachmann et al., 2015). This suggests that high
cardiorespiratory fitness in middle-aged people is
closely related to low healthcare costs and may help
to reduce healthcare costs in an aging society.
In a previous study of the elderly, Go (2015) analyzed
the reduction in healthcare costs according to the
participation of the elderly in exercises. Data of 54,186
elderly people over the age of 65 were analyzed using
the health insurance cohort DB from 2001–2010. The
results indicated that walking once a week for 30
minutes reduced 125,303 KRW in annual healthcare
costs. In addition, walking more than three days reduced
more medical expenses than walking one to two days
a week. Son et al. (2015) evaluated the effects of senility
on healthcare costs in the elderly in Korea. Senility was
assessed by measuring weight loss, fatigue, grip
strength, gait speed, and a lower amount of physical
activity. The physical activities and physical fitness
(grip strength) of the elderly were major factors of
senility, and the average monthly medical cost for
healthy, previously senile, and senile elderly people was
67,100, 73,800, and 88,900 KRW, respectively,
suggesting that senility increased the average deductible
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monthly medical expense. These findings suggest that
in general, physical activities, participation in exercise,
and physical fitness had effects on healthcare costs. Our
findings support these studies on the differences in the
total medical cost according to participation in physical
fitness assessments.
In this study, healthcare cost were calculated as health
insurance claim costs. Expenses that are not covered
by health insurance were excluded. Thus, the effects
on reduced healthcare costs from participating in
physical fitness assessment may be further increased.
The National Fitness Award project can track changes
in the usage of medical care before and after the project
through panel research or the establishment of a cohort,
and the effects of other policy changes can be
simultaneously evaluated. Moreover, assessing the
relationship of the results with a health insurance claim
data source (secondary data), the study can be further
expanded to be used for policies and reduce the
possibility of a failed follow-up.
This study is the first to show that physical fitness
assessments and provision of customized exercise
guidelines, in addition to continuous physical activity or
fitness level, may reduce healthcare costs. Participation
in physical fitness assessment is a step that is necessary
for regular physical activity and increased physical fitness
and can also be a motivating method for continuous
participation in physical activities. Assessment of
physical fitness and customized guidelines for exercises
are the first steps required for behavioural changes of
those who do not participate in physical activities. Our
findings suggest that experimental personal physical
fitness assessment and customized guidelines on exercise,
which is different from education materials on the
importance and recommended amount of physical
activities to encourage physical activities, can reduce the
medical expense for the public.

Conclusions
To ascertain an objective relationship between
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participation in physical fitness assessment and
healthcare costs, the National Health Insurance Service
database from 2011–2016 was used to evaluate the
healthcare utilization and costs in the year before and
after participation in two groups—those who did and
did not participate in the National Fitness Award
project. The visit days was longer in the
non-participation than in the participation group, and
the total healthcare costs was also approximately
240,000 KRW higher in the non-participating group.
Future studies should investigate the characteristics
(income quantile and economic level) of sports welfare
project participants and assess the relationship with a
reduction in medical expenses as data for determining
resource allocation priorities.
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