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Abstract

Background: The high prevalence of chronic diseases has been an ongoing public concern. The psychological factors,
including lack of social support and perceived lack of control, were found to be highly associated with an increased risk
of the diseases. In fact, the effect of disease management programs (DMP) in patients diagnosed with chronic diseases
were assessed in multiple studies to measure health-related quality of life (HR=QoL), which measured in the EuroQol
5-Dimension Questionnaire (EQ-5D) index score, also known as self-perceived health. Methods: The study was
conducted using the Korea National Health and Nutrition Examination Survey (KNHANES) from 2007 to 2012 and
through descriptive statistics and multiple linear regression to investigate the association of participation in DMP and the
EQ-5D index score. Results: The results revealed that the subjects diagnosed with hypertension were shown to have a
lower quality of life to those without the diagnosis (P<<.05). Moreover, in the hypertensive Korean population, DMP did
not show any statistically significant impact on the EQ-5D index score (P>>.05). Conclusion: Our study has assessed the
association of DMP and EQ-5D index score in hypertensive patients only although it is still uncertain the effect of DMP on
other chronic diseases therefore, further studies should be conducted to investigate the importance of DMP in Korea for
the patients with such diseases in improving their quality of life.
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What is already known on this subject? hypertension were shown to have a lower quality of

e The psychosocial factors including lack of social sup-

port and perceived lack of control, are highly associ-
ated with increasing risk of chronic diseases. The
EuroQol 5-Dimension Questionnaire (EQ-5D), one

life to those without the diagnosis. Moreover, in
hypertensive Korean population DMP did not show
any statistically significant impact on the EQ-5D
index score.

of the utility measures of HR-QoL, consists of 5
dimensions such as morbidity, self-care, pain/discom-
fort, usual activities, and anxiety/depression. This
standardized measure of health perceptions ensures to
inform about public health and health care policy.

'Graduate program of Industrial Pharmaceutical Sciences, Yeonsu-gu,

Incheon, South Korea

2Yonsei University College of Pharmacy, Incheon, Incheon Korea,

Republic of

What does this study add?

e Using the Korea National Health and Nutrition
Examination Survey from 2007 to 2012, this study

results revealed that the subjects diagnosed with
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Introduction

According to Centers for Disease Control and Prevention,
chronic diseases are generally defined as conditions that
last more than 1year with having difficulties in activities
and requiring continuous treatment and medical support.’
These diseases generally include heart disease, cancer,
chronic lung disease, stroke, Alzheimer’s disease, diabetes,
and chronic kidney disease.! In the U.S., 6 in 10 adults have
a chronic disease and 4 in 10 adults suffer from 2 or more.!
In case of cancer, more than 1.6 million people in the U.S.
are diagnosed and 600 000 people die each year.? For diabe-
tes, more than 30 million people in the U.S. suffer from dia-
betes and 84 million people are at the stage of prediabetes.
Lastly, 1 in 4 American adults is shown to suffer from
arthritis which adds up to a total of 54.4 million adults who
are affected, already.? The alarmingly high prevalence of
the chronic diseases has alerted the nations around the globe
and led to increasing health and economic expenditures. In
the U.S., 90% of the country’s $3.3 trillion in annual health
care expenditures were used in disease control.> With such
a large amount of investment in prevention of chronic dis-
eases, it is estimated to prevent 36 million premature deaths
and these averted deaths would lead to the economic devel-
opment, approximating an accumulated economic growth
of $36billion in China, $15billion in India and $20billion
in Russia over the next 10 years.’

In parallel with the situation in the U.S., Korea has expe-
rienced the high prevalence of such chronic diseases. Based
on the national statistical data from the Ministry of Health
and Welfare in Korea, the prevalence of hypertension, dia-
betes mellitus and dyslipidemia known to be the most com-
mon chronic diseases in Korea has been increasing on a
steady slope.* For example, from 1998 to 2016 the average
prevalence of hypertension is calculated as 27.5% whereas
specifically in 2016 it reached 29%. For diabetes mellitus,
the prevalence is calculated as about 10%.3° Furthermore, a
study has revealed that the prevalence of diabetes mellitus,
hypertension and dyslipidemia was 100.01, 175.46, and
186.43per 1000 individuals in 2015.7 Specifically for
hypertension the total expenditure was estimated as
2850billion Korean Won which accounts for 13.4% of the
overall medical expenditures for all chronic diseases in
2018.* Given the situation, by developing and improving
the treatment methods or activities to encourage the patients
with hypertension this will reduce the expenditure burden
in society and improving the quality of life.* Moreover, for
the management of chronic diseases, in 2011 the Korean
government has implemented a new cost sharing enactment
to lower the general hospital visiting of patients with mild
symptoms including hypertension by increasing all out-of-
pocket medical expenses from 50% to 60% for unnecessary
outpatient visits to general hospitals in 2009 and increasing
the coinsurance rate from 50% to 70% in general

hospitals.®® By doing so, the government has encouraged
the patients with minor diseases to utilize local primary
clinics instead of general hospitals because 85% of the gen-
eral hospital outpatient services were unnecessary and so
that such hospitals can be capable of treating patients in
urgency with decrease in the unnecessary visit.>!* For
hypertensive patients, the effect of such enactment showed
statistical significance to encourage them to visit primary
clinics instead of general hospitals.® Furthermore, a study
published in 2014 was conducted to compare the effect of
disease management program in hypertensive patients who
visited primary care compared to non-participants and in
fact, within the hypertensive group the knowledge level
among the participants in the disease management program
was significantly larger compared to non-participants.!!

According to World Health Organizations (WHO), the
psychosocial factors including lack of social support and
perceived lack of control, are highly associated with increas-
ing risk of chronic diseases.’ In addition, the parameter
“self-perceived health” has been recognized as effective
measure of overall health status.!? This parameter is a sub-
jective and relative measure that includes overall physical,
mental and social well-being of patients.'> When consider-
ing multiple factors such as incipient disease, severity of
disease, physiological and psychological reserves, and
social function, the clinical assessment might have difficul-
ties with making a clear distinction to produce results
related to patients’ behaviors and health care costs.!? In a
study with noninstitutionalized seniors, the subjects with
positive self-perceived health showed a low mortality rate
compared to those with negative perceptions.'>'3 Due to the
global burden of chronic diseases, understanding his/her
own well-being and health status has become an important
perception for the public to prevent the diseases.'*

Thus, to facilitate the prevention of such diseases, social,
mental, and medical aspects should be considered alto-
gether.!® Health-related quality of life (HR-QoL) is capable
of doing so. HR-QoL has been widely used to measure and
assess self-perception on own health status.!>"'7 It provides
physical and mental perceptions, health risks and condi-
tions, functional status, social support, and socioeconomic
status for individuals.'> Moreover, it also includes commu-
nity-level resources, conditions, policies,and practices.'®
The EuroQol 5-Dimension Questionnaire (EQ-5D), one of
the utility measures of HR-QoL, consists of 5 dimensions
such as morbidity, self-care, pain/discomfort, usual activi-
ties, and anxiety/depression.'® This standardized measure of
health perceptions ensures to inform about public health
and health care policy.!*!®

The ultimate role of the disease management programs
(DMP) is to provide patients with techniques and knowl-
edge about carrying daily activities along with their physi-
ological impairment and severity of the diseases by lifestyle
adaptation.!® For example, after completion of DMP, a
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study involving patients diagnosed with and without diabe-
tes mellitus showed that after a 5-year period of follow-up,
the patients diagnosed with diabetes mellitus showed a
more gradual drop to those without in the EQ-5D index
score.’’ Through the DMP, patients would accept their
diagnosis, start to perceive their own health status, and
realize that the changes in behaviors are necessary for
active participation in treatment.?!

The objective of this study is to investigate the associa-
tion of participation in DMP and HR-QoL expressed in
EQ-5D index score in hypertensive Korean population by
using the Korea National Health and Nutrition Examination
Survey (KNHANES) IV and V, and further conduct research
on the relationship between the participation and other
health-related parameters.

Methods

Source of Data

The Korea National Health and Nutrition Examination
Survey (KNHANES) is a nationwide cross-sectional sur-
vey conducted by the Korea Centers for Disease Control
and Prevention to inform about generalized health and
nutritional status in Korean population by using stratified
multistage probability sample design. First started in 1998,
this survey is carried out every year, and thousands of non-
institutionalized Korean citizens are surveyed with a ques-
tionnaire about health-related information, including the
diagnostic status of chronic diseases via household inter-
views and physical examination at medical centers.?? This
study was approved by the Ethics Institutional Review
Board of Yonsei University (7001988-201912-HR-737-
02E), which waived the requirement to obtain informed
consent because of the de-identified nature of the data.

The KNHANES contains 3 components in each year’s
survey: a health interview, health examination, and nutri-
tion survey. Through mobile examination centers, the health
interview and health examination of the subjects are con-
ducted by trained medical staffs and interviewers.
Afterwards, dieticians visit the subjects’ houses for filling
out the questionnaire that contains socioeconomic status,
health behaviors, quality of life, healthcare utilization,
anthropometric measures, biochemical profiles, parameters
related to dental health, vision, hearing and bone density,
X-ray test results and nutritional parameters.??

Complex survey design analysis

The KNHANES is a complex, stratified, multistage, proba-
bility-cluster survey that involves non-institutionalized
Korean citizens.?>?* There are 2 methods to perform survey
design analysis: simple survey design and complex survey
design analysis.???* Mostly used by researchers, the simple
random sampling method is performed on the stratified

multistage survey; however, this method might yield biased
point estimates of population parameters, cause underesti-
mation of the standard error for point estimates and produce
a small range of confidence intervals on population param-
eter, and result type I error with underestimation of standard
error or variability of statistics.”> Moreover, the results
obtained by analyzing the data using this simple method fail
to represent the entire Korean population because it does
not consider sampling weights.?® Thus, to perform analysis
by using the KNHANES, the complex survey design analy-
sis, which sampling weights were applied to account for, is
highly advised.?

Data Collection

From the KNHANES IV and V, the data including age,
sex, height, weight, waist circumference, body mass
index, region of residence, individual income, household
income, level of education, occupation, marital status,
health insurance type, type of family structures, current
smoking status, frequency of alcohol consumption in the
past year, current obesity status, self-perception of own
health status and body shape, impairment of body function
in last weeks, changes in weight in past year, maintenance
of weight in past year, self-perception on stress, continua-
tion of depression for more than 2 weeks, thoughts about
suicide and actual suicide attempts in past year, psycho-
logical counseling in past year, participation in DMP, 5
dimensions of EuroQoL (including mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression),
and EQ-5D index score.

The KNHANES calculated EQ-5D, one of health-related
quality of life (HR-QoL) measures, by performing a survey
for selected 5 dimensions. EQ-5D index score ranges from
0 (health status with no better than death) to 1 (perfect
health status). The questionnaire for the index contains 3
possible choices: 1=no difficulties, 2=some difficulties
and 3 =severe difficulties. The formula for the EQ-5D index
score is as follows:

EQ-5D index = 1 — (0.05+0.096*M2 + 0.418*M3 +
0.046*SC2 + 0.136*SC3 + 0.051*UA2 + 0.208*UA3 +
0.037*PD2 + 0.151*PD3 + 0.043*AD2 + 0.158*AD3 +
0.05*N3)

where M2 is morbidity “level 2”=1; otherwise, 0; M3 is
morbidity “level 3”=1; otherwise, 0; SC2 is self-care
“level 2”=1; otherwise, 0; SC3 is self-care “level 3”=1;
otherwise, 0; UA2 is usual activities “level 2”=1; other-
wise, 0; UA3 is usual activities “level 3”=1; otherwise,
0; PD2 is pain/discomfort “level 2”=1; otherwise, 0;
PD3 is pain/discomfort “level 3”=1; otherwise, 0; AD2
is anxiety/depression “level 2”=1; otherwise, 0; AD3 is
anxiety/depression “level 3”=1; otherwise, 0; N3 is only
one “level 37=1.
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Subjects identified from the Fourth Korea
National Health and Examination Survey

Subjects identified from the Fifth Korea
National Health and Examination Survey

hypertension (N=1,876)

(N=24,871) (N=25,534)
v
Subjects identified from both surveys (IN=50,405)
p| Subjects with missing diagnostic status of
hypertension are excluded (N=48,440)
v A\ 4
Subjects diagnosed with Subjects not diagnosed

with hypertension (N=89)

h 4 A 4

Total subjects included for analysis (N=1,965)

Figure |. Selection of study population for the purpose of this study.

Study Population

Figure 1 explains the process of selecting the study popula-
tion for the purpose of this study. From the KNHANES IV
and V, a total of 50405 subjects (24871 from KNHANES
IV and 25534 from KNHANES V) was identified. For the
subjects who were diagnosed with hypertension, the diag-
nosis twas est carried out by medical doctors. A total of
1876 subjects was found to be diagnosed with hyperten,sion
and 89 subjects were confirmed as non-hypertensive.

Statistical Analysis

To facilitate the analysis, subjects with missing values for
certain parameters were excluded. The baseline characteris-
tics of the population diagnosed with hypertension were col-
lected by performing descriptive statistics. Data were
presented as number of subjects and percentage (%) in paren-
thesis for categorical variables and estimated mean * stan-
dard deviation or standard error for continuous variables.

Moreover, to find the association of the participation of
patients in DMP and other included health-related variables
with EQ-5D index, this study performed multiple linear
regression model with 95% confidence interval (CI).
Standardized beta coefficient () was included in this study
with P-value lower than .05 indicating statistical signifi-
cance. All the statistics were calculated using SAS ver. 9.4
(SAS Institute, Cary, NC, USA).

As the multiple linear regression model is used, the fol-
lowing formula for the model is implemented for the results:

(M

Multiple linear regression model

E(y) =B, tBx, + Bx, T Byx; +. . .+ ¢

where 3 is the y-intercept of the regression line, B, is the
slope, € represents the error term, and E(y) is the mean or
expected value of y for a given value of x. For clarity, the
multiple linear regression considers that more than one
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independent variable altogether estimates the value of the
dependent variable.

Results

Baseline Characteristics

In both surveys, the subjects diagnosed with hypertension
were older (54.79*£0.59years in KNHANES 1V,
58.37*0.52years in KNHANES V), shorter in height
(162.72+0.45cm in 1V, 161.65 £0.34cm in V), and less
heavier (66.38 £0.57kg in IV, 65.36 £ 0.50kg in V) com-
pared to non-diagnosed subjects (P <.05) (Table 1).

More than 80% of the subjects without the diagnosis of
hypertension were found to be highly educated (more than
9years of education), whereas the diagnosed subjects only
showed about 50% (P < .05). In addition, a higher percent-
age of the subjects in the diagnosed group from both sur-
veys attempted to lose or maintain weight and, furthermore,
had thoughts about suicide in past year more frequently in
comparison with the opposed group (P <.05).

Five dimensions in EuroQoL and EQ-5D index
score

EuroQoL, expressed in EQ-5D index score, includes 5
dimensions: mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression. First in Table 2, for
mobility, usual activities, and pain/discomfort, statisti-
cally significant differences were found in the distribu-
tion of the subjects between ones with and without the
diagnosis of hypertension (P <.05). Next, for self-care
the diagnosed and non-diagnosed groups of hypertension
from both surveys exhibited statistically significant dif-
ferences in-between (P <.05).

Furthermore, more than 80% of the subjects diagnosed
with hypertension had no problems with walking or
changing clothes alone, performing usual activities, and
feeling anxious or depressed. Also, about 5% to 8% of the
total subjects were incapable of performing usual activi-
ties, suffering from severe pain or discomfort, and anxi-
ety or depression.

The subjects diagnosed with and without hypertension
obtained the EQ-5D index score of 0.944 (95% CI 0.939-
0.949) and 0.980 (95% C10.97-0.99) with statistical signifi-
cance (P<.05). In other words, being diagnosed with
hypertension would cause statistical significance differ-
ences in quality of life among the subjects.

Supplement 1 shows the baseline characteristics of the
subjects included and excluded for the purpose of this study.

Through performing multiple linear regression, the asso-
ciation of health-related variables and EQ-5D index score
was assessed and expressed it in standardized beta coeffi-
cients (B), referring to Table 3.

The results revealed that for hypertension, the subjects
who lived alone had feelings of depression and obesity sta-
tus of underweight (BMI < 18.5), and answered with mod-
erate or bad for self-perception of own health status, showed
statistically significant associations with the EQ-5D index
score (P <.05). In detail, among the subjects the § of .052
was found for types of family structures, represents that liv-
ing alone would have a positive relationship with the index
score (P <.05). Moreover, the self-perception of own health
status as bad was found to cause the index score to reduce
more significantly in its value in comparison with those
who answered moderate (P <.05). Furthermore, the asso-
ciation of participation in DMP and the EQ-5D index score
was assessed among the subjects diagnosed with hyperten-
sion; however, no statistically significant effects were found
(P>.05).

Discussion

Although the impact of DMP on improvement of QoL has
been documented in multiple studies, the relationship
between DMPs, QoL, expressed in EQ-5D index score, and
other sociodemographic variables based on Korean popula-
tion were not yet investigated. Through this study, the
sociodemographic variables such as types of family struc-
tures, current smoking status, alcohol consumption, self-
perception of own health status, body shape, and stress
impairment of body function, and current obesity status,
were included to document any statistically significant
association between them.

The results showed that participating in DMP would
improve QoL in subjects diagnosed with hypertension. If
the entire population included in the surveys were consid-
ered, the subjects diagnosed with hypertension significantly
observed EQ-5D index score get worsen.

In fact, the conclusion drawn was consistent with other
studies; however, some studies included other chronic dis-
cases not dealt in this study.?*? Interestingly, a study with
heart failure patients found that HR-QoL was a strong pre-
dictor of outcome in younger patients (<65 years); how-
ever, for more elderly patients (=80 years) it was not useful
in predicting outcome.?* Our results also suggested that the
subjects diagnosed with DM were 59.47 £ 0.44 years old in
KNHANES IV and 61.10 = 0.46 in V.

In other studies, other measures were implemented such
as cardiovascular deaths, rehospitalization, emergency
room visits, all-cause mortality to assess QoL in ill
patients.?®?” Unfortunately, the KNHANES did not involve
such variables and thus, other available data sets should be
searched for further research on the association between
them.

The present study has important strengths with using
the KNHANES. This survey is a nationally representative
sample that includes a wider range of health-related
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Table |. Baseline Characteristics of the Subjects Diagnosed with Hypertension from the Korea National Health and Nutrition

Examination Survey (KNHANES) IV and V.2

Values expressed in number of subjects (%) and mean * standard mean

Variables KNHANES IV (2007-2009) KNHANES V (2010-2012)
Diagnosis status of subjects HYP No HYP  P-value® HYP No HYP P-value®
Number of subjects 600 23 1276 66
Age (average)© 5479+0.59 42.15*=1.21 <.0001 5837*0.52 4330*1.66 <.000l
Age <20 1 (0.12) — 2 (0.23) —
20= age <25 3(1.18) I (5.89) 5(1.11) 2 (3.33)
25= age <30 7 (1.94) — 9 (1.59) 4 (12.40)
30= age <35 9 (2.07) 3 (18.03) 11 (1.54) 7 (14.22)
35= age <40 17 (3.41) 5(24.72) 26 (2.35) 8 (16.25)
40= age <45 52 (10.83) 5(24.91) 57 (6.50) 8 (10.74)
45= age <50 73 (16.39) 2 (10.30) 91 (12.47) 8 (13.44)
50= age <55 84 (17.17) I (2.98) 160 (17.11) 10 (12.87)
55= age <60 75 (14.25) 2 (4.74) 145 (11.60) 5(3.84)
60= age <65 60 (8.11) 2 (4.88) 171 (10.23) 3(L.71)
65= age 219 (24.53) 2 (3.54) 599 (35.27) 11 (11.20)
Sex 9316 <.0001
Male 345 (61.66) 16 (60.60) 699 (56.09) 48 (78.40)
Female 255 (38.34) 7 (39.40) 607 (43.91) 18 (21.60)
Regions of residence 4166 1315
Seoul, Busan 154 (32.17) 3 (25.61) 297 (25.62) 6 (15.00)
Daegu, Incheon 68 (10.64) 3 (12.05) 135 (10.70) 4 (5.94)
Gwangju, Daejeon, Ulsan 49 (6.62) 6 (22.85) 94 (7.04) 10 (17.08)
Gyeonggi-do 114 (21.97) — 259 (21.93) 9 (14.92)
Gwangwon-do 35 (5.06) — 50 (2.90) —
Chungcheong-do 65 (8.62) 3 (11.56) 106 (8.13) 15 (19.78)
Jeonra-do 43 (4.59) 2 (6.65) 130 (8.00) 13 (15.84)
Kyungsang-do 57 (8.37) 5(16.89) 174 (13.62) 6 (8.94)
Jeju 15 (1.96) | (4.39) 31 (2.06) 3 (2.50)
Height (cm) 162.72 = 0.45 167.03£0.77 .0008 161.65+0.34 169.76 +1.32 <.000l
Weight (kg) 66.38 +0.57 70.74*+245 .0883 6536*+0.50 72.70*x2.14  .0009
Waist circumference (cm) 85.90 = 0.41 8740+ 1.81 4306 8543+038 8583140 .7715
Body mass index (kg/m?) 2493*+0.15 25.27+0.84 6422 2487*0.13 25.04*x049 .7426
Current obesity status .9588 .0680
Underweight 14 (2.20) 1 (5.89) 27 (1.65) —
Normal weight 311 (48.19) 10 (41.59) 699 (52.19) 30 (42.60)
Obese 272 (49.61) 12 (52.52) 543 (46.16) 36 (57.40)
Quartile of household income 4488 .1403
Lowest 173 (22.53) 5(19.41) 400 (26.78) 12 (15.75)
Lower intermediate 135 (22.79) 2 (12.84) 321 (26.27) 17 (30.46)
Higher intermediate 130 (24.79) 9 (33.60) 275 (23.60) 16 (23.46)
Higher 141 (29.89) 7 (34.15) 265 (23.35) 21 (30.33)
Level of education <.0001 <.0001
Elementary (=6 years) 239 (31.14) 3(7.23) 543 (37.48) 12 (12.58)
Middle (7-9years) 85 (13.96) 2 (4.49) 195 (15.53) 3 (4.77)
High (10-12years) 178 (34.63) 6 (29.51) 332 (29.54) 28 (48.77)
College (>12years) 98 (20.27) 12 (58.77) 199 (17.45) 23 (33.88)
Occupation .3782 .0378
Administrators/Professionals 47 (10.25) 4 (15.76) 101 (9.81) 10 (12.47)
Clerical workers 30 (7.17) | (4.59) 57 (5.90) 7 (12.54)
Service and sales workers 71 (13.78) 3 (21.75) 121 (12.06) 8 (12.68)
Skilled agricultural forestry and fishery workers 84 (8.06) 3 (7.87) 164 (10.51) 9 (I1.16)

(continued)
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Table I. (continued)
Values expressed in number of subjects (%) and mean * standard mean
Variables KNHANES IV (2007-2009) KNHANES V (2010-2012)
Diagnosis status of subjects HYP No HYP  P-value® HYP No HYP  P-value®
Craft and related trades workers/plant or 77 (16.29) 5 (16.80) 128 (14.66) 10 (22.36)
machinery operators and assemblers
Elementary occupations 61 (8.53) 1 (2.69) 166 (12.29) 6 (8.03)
No occupation? 228 (35.92) 6 (30.54) 528 (34.77) 16 (20.76)
Marital status 9192 .0337
Single 18 (4.88) 1 (5.89) 31 (4.60) 8 (18.23)
Married 580 (94.91) 22 (94.11) 1243 (95.35) 58 (81.77)
No responses 2 (0.21) 2 (0.05) —
Status of married 9463 .1076
Living with partner 474 (80.80) 21 (86.84) 977 (76.66) 53 (75.72)
Separated 7 (1.16) — I'1(0.81) —
Widowed 85 (10.82) — 232 (15.52) 4 (491)
Divorced 12 (1.92) 1 (7.26) 22 (2.33) I (1.14)
Not applicable 18 (4.88) 1 (5.90) 31 (4.61) 8 (18.23)
No responses 4 (0.41) — 3 (0.08) —
Health insurance type .6567 .1837
NHI (self) 207 (35.59) 9 (36.41) 450 (39.39) 25 (42.30)
NHI (employee) 366 (61.36) 13 (59.04) 775 (57.03) 41 (57.70)
Medicaid aid 19 (2.13) | (4.55) 41 (3.10) —
No insurance, no responses 8 (0.92) — 10 (0.48) —
Types of family structures <.0001 3797
Living alone 49 (4.91) — 129 (8.10) 4 (5.28)
Not living alone 550 (95.05) 23 (100.00) 1146 (91.88) 62 (94.72)
No responses | (0.04) — | (0.02) —
Current smoking status .8815 .1488
Smoking 133 (26.12) 7 (23.62) 207 (20.03) 19 (28.92)
Often smoking 175 (28.59) 8 (29.52) 27 (2.31) 2 (4.58)
Have smoked but no currently 292 (45.29) — 375 (28.72) 17 (26.09)
Not applicable — 8 (46.86) 661 (48.38) 28 (40.41)
No responses — — 6 (0.56) —
Frequency of alcohol consumption in past year® 1120 1599
Have not drank in past year 87 (12.93) 3 (20.77) 201 (13.21) 5(3.79)
Less than once/month 69 (12.23) 1 (2.39) 187 (13.88) 7 (7.35)
About once/month 37 (6.92) 3 (12.21) 109 (8.12) 4 (7.23)
2-4 times/month 102 (19.65) 8(39.22) 207 (19.32) 17 (27.16)
2-3 times/week 116 (22.32) 4 (14.51) 186 (16.39) 18 (31.76)
4 times and more/week 80 (11.79) 3 (6.60) 151 (12.07) 8 (11.24)
Not applicable 108 (13.85) 1 (4.30) 227 (16.21) 7 (11.47)
No responses I (0.30) — 8 (0.80) —
Self-perception of own health status 2749 9677
Very good 31 (5.12) 2 (12.23) 56 (4.44) I (0.59)
Good 234 (37.53) 9 (32.57) 340 (25.28) 24 (34.88)
Moderate 221 (39.55) 10 (47.63) 628 (50.44) 27 (42.61)
Bad 103 (16.05) 2 (7.57) 219 (17.34) 13 (19.06)
Very bad Il (1.75) — 33 (2.50) | (2.86)
No responses — — — —
Self-perception of own body shape .2345 7211
Thin 18 (2.48) — 77 (5.58) 4 (9.16)
Slim 62 (8.90) 3 (5.57) 128 (8.98) 4(7.93)
Normal 251 (39.73) 7 (39.02) 523 (39.00) 21 (24.85)
Overweight 229 (41.61) 10 (39.69) 436 (35.70) 28 (44.75)

(continued)
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Table I. (continued)

Values expressed in number of subjects (%) and mean * standard mean

Variables KNHANES IV (2007-2009) KNHANES V (2010-2012)
Diagnosis status of subjects HYP No HYP  P-value® HYP No HYP  P-value®
Obese 40 (7.28) 3 (15.72) 106 (10.18) 9 (13.31)
Not applicable — — 6 (0.56) —
No responses — — — —
Impairment of body function in last 2 weeks .6490 .1808
Yes 105 (16.48) 4(21.27) 289 (19.84) 12 (13.45)
No 495 (83.52) 19 (78.73) 987 (80.16) 54 (86.55)
No responses — — —
Changes in weight in the past year .0982 .0820
No change 451 (74.13) 13 (57.52) 949 (72.55) 39 (55.09)
Gain of weight 88 (14.88) 3 (11.26) 177 (12.86) 12 (18.01)
Loss of weight 61 (10.99) 7 (31.22) 140 (13.87) 15 (26.90)
Not applicable — — — —
No responses — — 10 (0.72) —
Maintenance of weight in past year 0165 0673
Tried to lose weight 223 (41.03) 10 (44.16) 442 (36.38) 30 (47.36)
Tried to maintain weight 73 (13.36) 6 (36.55) 201 (15.60) 8 (14.08)
Tried to gain weight 18 (2.90) — 46 (3.30) 2 (5.59)
Never tried 286 (42.71) 7 (19.29) 481 (44.16) 26 (32.97)
Not applicable — — — —
No responses — — 6 (0.56) —
Self-perception of stress .0272 .0031
Extremely stressed 20 (3.59) 2 (9.14) 45 (3.49) 6 (6.21)
Severely stressed 105 (19.61) 6 (37.62) 227 (18.71) 15 (28.67)
Usually stressed 333 (57.06) Il (43.51) 683 (57.28) 35 (54.34)
Rarely stressed 142 (19.73) 4 (9.73) 313 (19.87) 10 (10.78)
Not applicable — — — —
No responses — — 8 (0.65) —
Continuation of depression for more than 2 weeks .1687 .2537
Yes 69 (10.97) | (4.55) 152 (1'1.61) 9 (13.84)
No 531 (89.03) 22 (95.45) 1118 (87.83) 57 (86.16)
Not applicable — — — —
No responses — — 6 (0.56) —
Thought about suicide in past year .1290 6562
Yes 69 (10.77) 5 (28.00) 182 (13.98) 8(12.29)
No 531 (89.23) 18 (72.00) 1088 (85.46) 58 (87.71)
Not applicable — — — —
No responses — — 6 (0.56) —
Suicide attempts in past year 1293 7196
Yes | (0.07) — 6 (0.60) —
No 68 (10.70) 5 (28.00) 176 (13.38) 8 (12.29)
Not applicable 531 (89.23) 18 (72.00) 1088 (85.46) 58 (87.71)
No responses — 6 (0.56) —
Psychological counseling in past year .0897 .0608
Yes 4 (0.74) — 16 (1.20) 2 (2.07)
No 596 (99.26) 23 (100.00) 1254 (98.24) 64 (97.93)
Not applicable — — — —
No responses — — 6 (0.56) —

Abbreviations: HYP, hypertension; KNHANES, Korean National Health and Nutrition Examination Survey; NHI, Korean National Health Insurance.
Subjects diagnosed only with and without hypertension were included for analysis.

®P-value obtained to assess statistical significance; P-value lower than .05 implies statistical significance.

‘Age expressed in its average with standard mean of error.

dHousewives and students were classified as no occupation.

°Frequency of alcohol consumption was found only among the subjects aged more than |12years old.
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Table 2. Health-Related Quality of Life (HR-Qol) in the Subjects in the Korea National Health and Nutrition Examination Survey
(KNHANES) IV and V.

Diagnostic status HYP No HYP

Number of subjects® 1876 89

Dimensions of EuroQol®

Mobility
No problems with walking 1504 (82.94) 85 (97.29)
Few problems with walking 357 (16.55) 4(2.71)
Have to lay down all day I'1(0.31) —
Not available — —
No responses 4 (0.20) —
P-value® <.0001

Self-care
No problems with bathing or changing clothes alone 1799 (96.36) 89 (100.00)
Few problems with bathing or changing clothes alone 71 (3.35) —
Incapable of doing them alone 2 (0.09) —
Not available — —
No responses 4 (0.20) —
P-value® <.0001

Usual activities
No problem with doing usual activities 1680 (91.04) 86 (97.33)
Few problems with doing usual activities 174 (7.99) 3 (2.67)
Incapable of doing usual activities 18 (0.77) —
Not available — —
No responses 4 (0.20) —
P-value® <.0001

Pain/discomfort
No pain or discomfort 1456 (79.26) 80 (88.43)
Moderate pain or discomfort 375 (18.58) 9 (11.57)
Severe pain or discomfort 41 (1.96) —
Not available — —
No responses 4 (0.20) —
P-value® .0040

Anxiety/depression
Not anxious or depressed 1694 (91.29) 82 (94.12)
Moderate anxiety or depression 172 (8.27) 7 (5.88)
Severe anxiety or depression 6 (0.24) —
Not available — —
No responses 4 (0.20) —
P-value® 0.1323

EQ-5D index score? [95% CI Lower limit, Upper limit] 0.944 [0.939, 0.949] 0.980 [0.970, 0.989]
P-value® <.0001

Abbreviations: Cl, confidence interval; EQ-5D, EuroQoL-5 dimensions; HYP, hypertension; QoL, quality of life.

Effect of health-related variables and DMP on EQ-5D index score.

2Subjects in the fourth and fifth surveys were included as a whole and displayed as ‘Number of subjects’, implying the total number of the subjects in
each disease.

®The 5 dimensions of EuroQolL include mobility, self-care, usual activities, pain/discomfort, and anxiety/depression.

P-value obtained to assess statistical significance; P-value lower than .05 implies statistical significance.

9EQ-5D index score ranges from 0 to |; 0 for death and | for perfect health.

variables created through physical examination or visiting represent the entire Korean population by applying sample
households by health professionals. Moreover, as the  weights for each sample person. On the contrary, the
Centers for Disease Control and Prevention in Korea =~ KNHANES had several limitations. In this cross-sectional
strongly suggested, the complex survey design was imple- nationwide survey the causal inferences about the rela-
mented throughout the entire process of analysis to better  tionship between the variables could be precluded. Due to



10

Journal of Primary Care & Community Health

Table 3. Association of Health-Related Variables and EQ-
5D Index Score Expressed in Standardized Beta Coefficients
(B) Obtained from Multiple Linear Regression Model with
Corresponding Standard Error and P-Value in Subjects
Diagnosed with Hypertension.

Variables pe SE P-value®
Subjects diagnosed with HYP<
Types of family structures® .052  0.017 .0023
Feeling of depression -.023 0.012 .0433
Self-perception of own health status
Good REF
Moderate -.019  0.007 .0063
Bad -.109 0.012 <.0001
Self-perception of own body .002  0.008 .7842
shape
Obesity status®
Underweight -.073  0.036 0416
Normal .003  0.008 7368
Overweight REF
Self-perception of stress
Severely stressed REF
Little stressed .005  0.009 6101
Rarely stressed -.001 0.010 .9344
Participation in DMP for HYP .004 0.0l6 .8061

Abbreviations: B, standardized beta coefficient; REF, reference; SE,
standard error.

*Standardized beta coefficient (3) obtained from multiple linear
regression model with P-value found from t test.

bP-value obtained to assess statistical significance; P-value lower than .05
implies statistical significance.

Diagnosis of the subjects with hypertension by medical doctor.

9Types of family structures categorized into ‘living alone’ and ‘not living
alone.’

¢Obesity status categorized into body mass index (BMI) as underweight
(BMI < 18.5), normal (18.5 = BMI < 25), and overweight (25 < BMI).

the characteristics of the survey, the subjects included in a
certain year of survey could not be followed-up for longer
duration. Also, the survey only contained noninstitutional-
ized population, excluding potential subjects who were
not included in the survey. Moreover, it lacked the infor-
mation to make an association of disease progression or
recovery and changes in EQ-5D index score. Another lim-
itation would be low number of the patients diagnosed
without hypertension; however, if any of the patients
included in the KNHANES was diagnosed with diabetes
mellitus, arthritis or asthma which were one of the vari-
ables provided from the KNHANES were excluded for the
purpose of this study to precisely investigate the associa-
tion of DMP in hypertensive or non-hypertensive patients.
Although the number of the patients without hypertension
is low, it would not infer the effect one of the diagnosis
status of chronic diseases in patients and would rather pro-
vide the meaningful data to represent the positive effect of
the participation in DMP in hypertensive patients com-
pared to non-hypertensive patients.

Conclusion

In conclusion, the present study manifested the positive asso-
ciation between participation in DMP and EQ-5D index score
in the subjects diagnosed with hypertension. Moreover,
the diagnostic status of hypertension caused a lower QoL in
hypertensive patients. Therefore, the government authorities
or community should acknowledge that it is important to
encourage hypertensive patients for their participation in DMP
and develop organized and detailed programs accordingly.
Although other chronic diseases are not investigated through
this study, further studies that involve other health-related mea-
sures focusing on the association of such diseases with glob-
ally high prevalence and patients’ QoL, should be conducted to
inform the public. Thus, to help them recover from the diseases
and complications, new policies and management should be
implemented for Koreans to achieve a better QoL.
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