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Objectives: This study aimed to collect information that will help enhance the social networks and improve the quality of life among
elderly people by observing the relationship between their social network and health-related quality of life (HRQoL) and by analyzing
social network factors affecting HRQoL.

Methods: This study was based on the 2008 Community Health Survey in Yeoncheon County. Three hundred elders were included in
the study population. We compared the revised Lubben Social Network Scale (LSNS-R) score and Euro quality of life-5 dimensions
health status index by demographic characteristics and chronic disease prevalence. We analyzed the data using multiple regression
and tobit regression by setting the HRQoL as the dependent variable and social network and other characteristics as the independent
variables. We analyzed social network factors by using factor analysis.

Results: The LSNS-R score differed significantly according to age and existence of a spouse. According to the results from the hierar-
chical multiple regression analysis, the LSNS-R explained 0.10 of the variance and LSNS-R friends factor explained 0.10 of the variance.
The tobit regression indicated that the contribution of the LSNS-R family size factor to the regression coefficient of the independent
variable that affected the HRQoL was Br=2.96, that of the LSNS-R family frequency factor was Br=3.60, and that of LSNS-R friends fac-
tor was Br=5.41.

Conclusions: Social networks among elderly people had a significant effect on HRQoL and their networks of friends had a relatively
higher effect than those of family members.
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The elderly population in Korea is rapidly increasing and so
is the importance of their health problems. The proportion of
the population of those who are 65 or older increased from
7.2% in 2000 to 11.0% in 2010. It is expected to increase to
24.3% by 2031 [1]. Along with the increase in the elderly pop-
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ulation, the average life span is also expected to continue to
rise. With such a trend, there is a growing interest in how to
live a healthy life, rather than merely sustaining life. Particular-
ly, as the nation is taking on the status of an aging society,
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how to maintain quality of life by remaining healthy in the lat-
er years of one’s life is gaining more attention.

Among different types of quality of life, one that is related
to health in the context of health care in particular is referred
to as health-related quality of life (HRQoL) [2]. HRQoL signifies
the subjective quality of life that influences one’s health status
or one’s perception of physical and mental health [3]. HRQoL
indicates the overall level of health, not limited to specific dis-
eases. Among the instruments that measure health-related
quality of life, the SF-36 (QualityMetric), WHOQOL-1000 (World
Health Organization), and Euro quality of life-5 dimensions
(EQ-5D) indicate one’s general health status. The HRQoL as
measured by these instruments has been known to be associ-
ated with socioeconomic status or chronic diseases such as
hypertension, heart disease, and arthritis [4,5]. Moreover, in
general, the HRQoL tends to decrease in the elderly [6].

Meanwhile, a social network signifies the network of social
connections surrounding an individual and the characteristics
of such interpersonal relationships [7-10]. One’s social network
or social support influences one’s health condition. Domestic
and international research has shown that stronger social ties
are associated with lower age-adjusted mortality rates, higher
postmyocardial infarction survival rates, and increased host
resistance to rhinoviruses [11-13]. Particularly in the elderly
population, it has been reported that one’s social network af-
fects type of psychological diseases, degree of healthcare facil-
ity use, overall mental health, development of and recovery
from depressive symptoms, psychological pressure, and both
overall mortality rates and mortality rates from cardiovascular
diseases [14].

One’s social network is not only associated with diseases
but also with the HRQoL. A study conducted on patients with
cancer, chronic heart failure, or AIDS reported that social sup-
port through social networks was associated with HRQoL, and
in a survey conducted on older adults in the state of Missouri
in the USA, an increased level of social support was associated
with high HRQoL [15-18]. However, in Korea, little research has
been conducted on the correlation between the social net-
works of elderly people and their HRQoL. In this paper, we will
examine the degree of correlation between community-living
elders’ social network and HRQoL in one county in Korea, and
identify factors with a high degree of association with HRQoL
among various social network factors.

Social Network and Health-related Quality of Life

METHODS

Study Subjects

The study was conducted for three months from September
2008 to November 2008 with people 65 years old or older,
among the respondents of a community health survey in Yeon-
cheon County. The community health survey was administered
by trained interviewers who visited a randomly selected sam-
ple of households to conduct the interviews. The interviewers
gathered data on 360 items in four areas: health behavior pat-
terns; health and immunization; disease morbidity and use of
healthcare services; and injury and accidental poisoning. The
primary subjects of this study were 318 respondents who were
65 or older, out of 941 in 484 households in Yeoncheon County.
The final number of study subjects was 300, after excluding 18
who did not respond to social network items.

Research Instruments
Lubben Social Network Scale-revised

The Lubben Social Network Scale (LSNS) is a classic instru-
ment for assessing social networks and was developed by Lub-
ben in 1988 for the elderly population aged 65 or older [19]. At
the time of development it was composed of ten questions. Be-
cause the questionnaire can be completed in a short time and
its scoring system is simple, the tool has been widely used in
numerous studies and papers. In 2002, the LSNS-revised (LSNS-
R), a revised version with 12 items, which distinguished be-
tween the social network of family and that of friends was de-
veloped. The LSNS-R is composed of six questions regarding
family (relatives) and the same six questions regarding friends.
Each item can be graded from 0 to 5 points, and the degree of
support of the social network can be graded from 0 to 60 points.
Higher LSNS-R scores signify a greater level of support from the
social network. However, since there was no official Korean ver-
sion of the LSNS-R at the time of the survey, the authors trans-
lated the English version of the LSNS-R questionnaire and used
it (Appendix 1). Before being analyzed, the construct validity of
the questionnaire was examined and internal reliability was es-
timated. A factor analysis, which was intended to examine the
construct validity, showed that the items in the domain of fami-
ly and that of friends were separated. The Cronbach’s a estimat-
ed for the internal reliability of the tool was 0.919.

Euro quality of life-5 dimensions
The EQ-5D is one of the measures of HRQoL. It is composed
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of the five dimensions of mobility (M), self-care (SC), usual ac-
tivities (UA), pain/discomfort (PD), and anxiety/depression
(AD), and enables respondents to rate their health states on a
3-stage scale: no problems, moderate problems, and extreme
problems [20]. The EQ-5D index applies weights to a total of
243 health states answered in the EQ-5D, and presents the
HRQoL comprehensively in a single index score. In this study,
we applied weights used in the current community health sur-
vey and the Korean National Health and Nutrition Examination
Survey (KNHANES) to the health states [21]. Cases that report-
edno problems’ for all of the five items of the EQ-5D were cal-
culated as one point, regardless of the weights. In other cases,
we applied the following weight computing formula: EQ-5D
index=1-(0.0081+0.1140 X M2+0.6274 X M3+0.0572 X SC2+
0.2073 XSC3+0.0615 X UA2+0.2812 X UA3+0.0581 X PD2+
0.2353 X PD3+0.0675 X AD2+0.2351 X AD3) [22].

Variables

The independent variables of this study were the subjects
socio-demographic characteristics, chronic disease morbidity,
and social network. The dependent variable was HRQoL. So-
cio-demographic characteristics were represented by gender,
age, average monthly income, social status, education level,
employment status, and existence of a spouse. Because the
income level of the study subjects surveyed was low in gener-

7

al, the average monthly income was categorized as: <300 000,
310 000-500 000, 500 000-1 000 000, and =1 000 000 Korean
won, as approximate quartiles (100 000 Korean won is about
100 US dollar). Education level was categorized as no educa-
tion, finished elementary school, or finished middle school or
more. With regard to employment status, those who answered
“yes” to the question, “During the past seven days, have you
worked for more than one hour to earn income, or worked for
more than 18 hours as a non-paid family employee?” were
classified as employed. Those who were classified as having a
spouse were those who were both married currently living
with their spouse. Those who were not married, or were wid-
owed, divorced, or separated were classified as without a
spouse. With regard to chronic disease morbidity, those who
answered ‘yes’ to the question, “Have you been diagnosed
with hypertension, diabetes, hyperlipidemia, or osteoarthri-
tis?” were classified as having chronic disease. The social net-
work was measured using the LSNR-R. The HRQoL was mea-
sured using the EQ-5D index (Table 1).
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Domain Variable

Demographic characteristics ~ Sex, age, income, education, employment,
existence of spouse

Chronic disease prevalence  Hypertension, diabetes, hyperlipidemia,

osteoarthritis
Social network Lubben Social Network Scale-revised score
Health related quality of life  EQ-5D index

EQ-5D, Euro quality of life-5 dimensions.

Analysis Method

For statistical analysis, we used SPSS version 20.0 (SPSS Inc.,,
Chicago, IL, USA). To compare the difference between the
HRQoL and social network according to socio-demographic
characteristics and chronic disease morbidity, we conducted
an independent samples t-test and one-way ANOVA. Also, we
conducted a multiple regression analysis by forming a hierar-
chical regression analysis model that has socio-demographic
characteristics, chronic disease morbidity, and social network
as independent variables and HRQoL as a dependent variable.
However, as we encountered the problem that the EQ-5D in-
dex was censored at 1.0, we also conducted a tobit regression
and compared its result with that of the multiple linear regres-
sion analysis.

To determine the components of the social network, we
conducted a factor analysis. In the analysis, the number of fac-
tors was determined by considering eigenvalues greater than
1 and the final factors were determined through the factor
loadings which were subjected to Varimax rotation. In order to
show the relevance between each component of the social
network and HRQoL, we conducted a multiple regression
analysis, with components of the social network (friend factor,
family size factor, and family frequency factor) as independent
variables and HRQoL as a dependent variable. Lastly, we con-
ducted a tobit regression analysis and compared its result with
that of the multiple linear regression analysis.

RESULTS

General Characteristics of the Study Subjects
Among the study subjects, 138 were men (46.0%) and 162
were women (54.0%). By age, the number of people who were
65 to 69 years old was 109 (36.3%), 70 to 74 years old was 104
(34.7%), and 75 or older was 87 (29.0%). With regard to the
average monthly household income, 75 (25%) earned 300 000
Korean won or less, 59 (19.7%) earned 310 000 to 500 000



Journal of
Preventive Medicine
Public Health

Korean won, 67 (22.3%) earned 510 000 to 1 000 000 Korean
won, and 66 (22%) made 1 010 000 Korean won or more. By
education level, 134 (44.7%) subjects had no formal educa-
tion, 107 (35.7%) had finished elementary school, and 59
(19.7%) had finished middle school or more. By employment
status, 93 (31.0%) were employed and 207 (69.0%) were not
employed. With regard to existence of a spouse, 185 (61.7%)
had a spouse, while 115 (38.3%) were without one. By chronic
disease morbidity, the number of subjects with hypertension
was 139 (46.3%), diabetes 44 (14.7%), hyperlipidemia 22
(7.3%), and osteoarthritis 53 (17.7%) (Table 2).

Social Network and Health-related Quality of Life
According to the Characteristics of the Study

Subjects
The characteristics of the social network differed significant-

ly according to the age and existence of the spouse. The LSNS-
R scores of those who were older and without a spouse were
significantly lower. The HRQoL demonstrated a statistically
significant difference according to age, employment status,
existence of a spouse, and morbidity of diabetes. The EQ-5D
index was significantly lower in those who were older, unem-
ployed, without a spouse, and had diabetes (Table 2).

Results of Regression Analysis of the Social Net-
work and Health-related Quality of Life

We conducted a hierarchical multiple regression analysis,
with independent variables of socio-demographic characteris-
tics, chronic disease morbidity, and social network and a de-
pendent variable of HRQoL. In Model I, age and employment
status among the socio-demographic characteristics were
demonstrated to be statistically significant. With advanced
age, the EQ-5D index was significantly lower, and the em-
ployed group showed a significantly higher EQ-5D index com-
pared to the unemployed group. The explanatory power of
Model | was 0.10. In Model II, we conducted another regres-
sion analysis, adding chronic disease morbidity to the socio-
demographic variables. Among the chronic diseases, there
were none that influenced HRQoL with statistical significance.
In Model lll, we conducted a regression analysis on Model Il, to
which the social network variable was added. With the social
network variable a, higher EQ-5D index was related to a higher
LSNS-R score, and these results were statistically significant.
The explanatory power of Model Ill was 0.20, which was in-
creased by 0.10 from that of the Model Il (Table 3).

Social Network and Health-related Quality of Life

LSNS-R  p- EQSD  p-

Variable n (%) score (SD) value index (SD) value
Sex

Men 138(46.0) 29.89(12.93) 0.13 0.86(0.28) 0.21
Women 162 (54.0) 27.62(12.68) 0.82 (0.26)
Age (y)

65-69 109 (36.3) 30.08(12.75) <0.01 0.90(0.15) <0.01
70-74 104 (34.7) 30.67 (12.09) 0.84(0.27)

=75 87(29.0) 24.49(12.93) 0.75(0.34)
Household income (multiples of 10 000 Korean won, i.e., about 10 US dollar)
<30 75(25.0) 2552(13.58) 0.16 0.81(0.26) 0.72
31-50 59(19.7) 29.69(15.08) 0.84(0.28)
51-100 67(22.3) 28.79(10.44) 0.85(0.29)

=101 66 (22.0) 29.73(11.22) 0.85(0.18)
Education

No formal education 134 (44.7) 26.84(13.02) 0.08 0.81(0.25) 0.22

Finished elemen- 107 (35.7) 30.32(12.09) 0.86 (0.29)

tary school

Finished middle 59(19.7) 29.83(13.32) 0.85(0.26)
school graduate

or more

Employed

Yes 93(31.0) 30.47(11.05) 0.08 0.93(0.11) <0.01
No 207 (69.0) 27.86 (13.49) 0.79(0.30)
Existence of spouse

Yes 185(61.7) 30.39(12.93) <0.01 0.87(0.24) 0.01
No 115(38.3) 25.90(12.20) 0.78(0.30)
Hypertension

Yes 139(46.3) 28.90(11.81) 0.77 083(0.22) 0.77
No 161(53.7) 28.47(13.67) 0.84(0.30)
Diabetes

Yes 44(14.7) 30.93(14.81) 0.27 0.72(0.33) <0.01
No 256 (85.3) 28.28 (12.44) 0.85(0.25)
Hyperlipidemia

Yes 22(7.3) 26.86(11.15) 049 0.73(0.35) 0.07
No 278(92.7) 28.81(12.95) 0.84(0.26)
Osteoarthritis

Yes 53(17.7) 27.28(12.04) 039 0.82(0.20) 0.62
No 247 (82.3) 28.96 (12.99) 0.84(0.28)

LSNS-R, Lubben Social Network Scale revised; EQ-5D, Euro quality of life-5
dimensions.

To prevent problems that can be caused by heteroskedastic-
ity of error terms and non-normal distribution, we conducted
a regression analysis using a tobit model. The result of the to-
bit regression analysis showed that age and employment sta-
tus were significant in Model | and morbidity of diabetes was
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Table 3. Multiple regression analysis on the Euro quality of
life-5 dimensions index

Table 4. Tobit regression analysis on Euro quality of life-5 di-
mensions index

i Model | Model 11 Model Il i Model | Model 11 Model I
Variable Variable
(reference) b vaI:ue b vaI:ue b va,ﬁle (reference) Br vaI:ue Br vaI:ue Br vaI:ue
Sex (women) Sex (women)
Men -0.01 0.76 -0.02 0.64 -0.03 0.45 Men 0.0 0.99 -0.43 0.67 -0.67 0.50
Age -0.01 <0.01 -0.01 <0.01 -0.01 0.01 Age -2.76 0.01 -3.22  <0.01 -2.10 0.04
Income 4x10% 081 5x10° 075 3x10° 085 Income -0.59 056  -047 064 -075 045

Education (no education)
Finished elemen- 0.04 027 0.04 024 0.03 0.32
tary school

Finished middle -0.0004  0.93 0.01 0.90 0.0001 1.00
school or more

Employed (no)

Yes 0.10 <001 008 0.02 0.07 0.03
Existence of spouse (no)

Yes 0.03 046 0.03 036 0.03 0.45
Hypertension (no)

Yes - - 0.01 077 001 0.73
Diabetes (no)

Yes - - -0.06 0.15 -0.08 0.05
Hyperlipidemia (no)

Yes - - -0.07 023 -0.05 0.44
Osteoarthritis (no)

Yes - - 0.004 093 -0.003 0.95
LSNS-R 0.01 <0.01
Constant 1.37 <001 142 <0.01 1.08  <0.01
F-value 5.45 <0.01 382 <001 662 <001
R? 0.13 0.14 0.24
Adjusted R? 0.10 0.10 0.20

B, standardized regression coefficients; LSNS-R, Lubben Social Network Scale
revised .

significant in Model I1. Finally, in Model lll, with social network
added, higher LSNS-R scores showed a higher EQ-5D index
with statistical significance (Br=>5.37) (Table 4).

Social Network Components

To identify social network components, we conducted a fac-
tor analysis on the 12 items of the LSNS-R. Through the factor
analysis, three factors were determined. Six items (Questions 7
to 12) were classified as Factor 1, three items (Question 1,
Question 3, and Question 4) as Factor 2, and three items
(Question 2, Question 5, and Question 6) as Factor 3. The ei-
genvalue of Factor 1 was 6.54, that of Factor 2 was 2.05, and
that of Factor 3 was 1.04. The explanatory power of the factor
analysis was 0.80. The items of Factor 1 were all composed of

32

Education (no education)
Finished elemen-  1.48 0.14 1.60 0.11 1.52 0.13
tary school

Finished middle 0.37 0.7 0.67 0.50 0.72 0.47
school or more

Employed (no)

Yes 317 <001 2.33 0.02 2.01 0.04
Existence of spouse (no)

Yes 0.86 0.39 1.10 0.27 116 024
Hypertension (no)

Yes - - -0.38 070 -028 078
Diabetes (no)

Yes - - -1.97 005 -250 001
Hyperlipidemia (no)

Yes - - -1.49 014 113 026
Osteoarthritis (no)

Yes - - -0.49 062 -068 050
LSNS-R 5.37 <0.01

Br, regression coefficients; LSNS-R, Lubben Social Network Scale revised.

friend-related questions (LSNS-R friend factor) of the LSNS-R,
and Factor 2 consisted of the items asking the number of peo-
ple and the size of the network (LSNS-R family size) among the
family-related questions of the LSNS-R. Factor 3 was com-
posed of questions asking about the frequency of contacts
through the network (LSNS-R family frequency), among the
family-related questions.

Results of Regression Analysis on Social Network
Components and Health-related Quality of Life
We conducted a multiple regression analysis, with social
network components as independent variables and HRQoL as
a dependent variable. We conducted a multiple regression
analysis on Model lll-1, on the LSNS-R family size, among the
social network components. Among the social network com-
ponents, The LSNS-R family size had a significant influence on
the HRQoL. The overall explanatory power of Model IlI-1 was
0.14, up by 0.04 after LSNS-R family size was added. For Model
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. Model IlI-1 Model llI-2 Model IlI-3
Variable
(reference) b vaI:ue b vaque b va,:ue
Sex (women)

Men -0.02 0.56 -0.02 049 -0.02 0.50
Age -0.01 <0.01 -0.01 0.00 -0.01 0.01
Income 4x10% 081 -1x10° 097 1x10° 068
Education (no education)

Finished elemen- 0.03 041 0.04 028 0.04 0.22

tary school

Finished middle  0.004 093 0.01 0.90 -0.001 0.97
school or more

Employment (no)

Yes 0.08 002 008 002 007 0.03
Existence of spouse (no)

Yes 0.03 036 0.04 029 002 0.57
Hypertension (no)

Yes 0.01 068 0.01 070 001 0.82
Diabetics (no)

Yes -0.06 0.17 -0.09 0.04 -0.08 0.06
Hyperlipidemia (no)

Yes -0.07 0.26 -0.06 029 -0.04 0.49
Osteoarthritis (no)

Yes 0.002 0.96 0.002 095 0.00 0.91
LSNS-R 0.01 <0.01

(family size)
LSNS-R - - 0.02 <0.01

(family frequency)
LSNS-R (friends) - - - - 0.01 <0.01
Constant 1.28 <001 121 <001 114 <001
F-value 453 <001 497 <0.01 647 <0.01
R? 0.17 0.19 0.23
Adjusted R? 0.14 0.15 0.20

B, standardized regression coefficients; LSNS-R, Lubben Social Network Scale
revised.

l1I-2, we conducted a multiple regression analysis on the LSNS-
R family frequency, among the social network components.
The LSNS-R family frequency had a statistically significant in-
fluence on the HRQoL among social network components. The
explanatory power of Model IlI-2 was 0.15, up by 0.05 after
LSNS-R family frequency was added. For Model lII-3, we con-
ducted a multiple regression analysis on the LSNS-R friends,
among the social network components. Also among the com-
ponents of social network, the LSNS-R friends had a statistical-
ly significant influence on the HRQoL. The explanatory power

Social Network and Health-related Quality of Life

. Model IlI-1 Model llI-2 Model llI-3
Variable
(reference) B: p- B: p- B: p-
value value value
Sex (women)
Men -0.47 0.64 -0.61 0.54 -0.66 0.51
Age -294  <0.01 -2.56 0.01 -2.13 0.03
Income -0.62 0.54 -0.88 0.38 -0.50 0.62

Education (no education)

Finished elemen- ~ 1.29 0.20 1.57 0.12 1.78 0.07

tary school

Finished middle 0.65 051 0.67 0.50 0.76 0.45
school or more

Employment (no)

Yes 222 0.03 2.29 0.02 1.94 0.05
Existence of spouse (no)

Yes 1.18 0.24 1.32 0.19 0.97 0.33
Hypertension (no)

Yes -0.26 0.80 -0.38 0.71 -0.33 0.74
Diabetics (no)

Yes -1.86 0.06 -2.49 0.01 -2.53 0.01
Hyperlipidemia (no)

Yes -1.43 015  -1.35 018  -1.06 0.29
Osteoarthritis (no)

Yes -0.50 0.62 -0.56 057 -073 0.46
LSNS-R 296 <0.01

(family size)

LSNS-R - - 360 <0.01

(family frequency)

LSNS-R (friends) - - - - 541  <0.01

Br, regression coefficients; LSNS-R, lubben social network scale-revised.

of Model Ill-3 was 0.20, up by 0.10 after LSNS-R friends was
added (Table 5).

To prevent problems that can be caused by heteroskedastic-
ity of error terms and non-normal distribution, we also con-
ducted a tobit regression analysis. The result of the analysis
showed that, among the socio-demographic variables, age
and employment status had a significant influence. The mor-
bidity of diabetes demonstrated a tendency toward changing
according to the analysis, but in general it had significant in-
fluence. The social network components had a significant in-
fluence in all of the models. The size of the regression coeffi-
cient was demonstrated to be in increasing order from LSNS-R
friends (Br=5.41) to LSNS-R family frequency (Br=3.60) to
LSNS-R family size (Br=2.96), representing the increase in the
explanatory power of the multiple regression analysis (Table 6).
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DISCUSSION

The HRQoL of the elderly has been reported to be associat-
ed with general traits such as gender, existence of a spouse
[23], education level, and age, as well as health behavior [24],
ability to perform activities of daily life, subjective health per-
ception and depression [25,26], and a number of chronic dis-
eases [27]. In this paper, we focused on the social network as a
factor that influences HRQoL besides the aforementioned fac-
tors. In order to analyze this, we measured social network, us-
ing measures of social network specialized for older adults and
conducted a multiple regression analysis using the findings.
The results of the multiple regression analysis and tobit regres-
sion analysis showed that the social network was an indepen-
dent variable which influenced HRQoL with statistical signifi-
cance.

The result of the social network factor analysis demonstrat-
ed the pattern that the factors of social network of the older
adults in Yeoncheon County were divided into friend network,
the size of the family network, and the number of contacts
with the family network. This is a characteristic of the social
network of the elderly found in this study, which signifies that
in the friend network, a bigger size means more contacts,
while in family network, the size of the network and the num-
ber of contacts were separated as different factors. In the fac-
tor analysis conducted on 201 elderly living in California, USA.
in 1993 by Lubben, developer of the LSNS-R, the social net-
work of the elderly was divided into the size of the family net-
work and friend network, and the number of contacts with the
friend network [28]. In other words, in the USA, in the family
network, the bigger the size of the network, the more fre-
quent the number of contacts, and in the friend network, the
size and the contact frequency were separated as different
factors, unlike the findings of this study. However, it is difficult
to conclude that such a difference necessarily arose from the
difference between the countries because the subjects in this
study were the elderly living in a county, while those in the
USA study were the ones living in a state, California. Still, fur-
ther research and analysis are necessary to explain the reason
why the results of identical factor analyses conducted on a
similar number of senior citizens residing in two different
communities turned out to be different.

The results of the multiple regression analysis and tobit re-
gression analysis on the components of the social network
and HRQoL demonstrated that the friend network had a rela-
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tively higher correlation with HRQoL. When taking this into ac-
count along with the result of the factor analysis, it can be
concluded that in the friend network of the elderly in Yeon-
cheon County, Korea, the larger the size of the network, the
more frequent the contacts are, and the network has higher
correlation with HRQoL than the family network does. This is
one of the most critical research findings that this study un-
covered, in relation to the association between social network
and HRQoL. Based on this finding, effective intervention
methods that strengthen the social networks of the elderly
can be suggested in order to raise their HRQoL. These include
providing a phone counseling program where the elderly can
frankly talk periodically in an effort to strengthen the friend
network among various social networks, and organizing gath-
erings to enable the older adults to meet each other in person.
Such methods of artificially increasing the size of the friend
network and number of contacts are likely to exert more influ-
ence on HRQol than strengthening their family network.
Nonetheless, being a cross-sectional study, this study had the
limitation of not explaining specific mechanisms as to how so-
cial network influences HRQoL. Further research and analysis
about the social network and how it affects HRQoL are neces-
sary in order to provide concrete policy alternatives and make
them effective in the future.

Examination of the relationship between the socio-demo-
graphic characteristics and HRQoL revealed that age and em-
ployment status had a significant influence on HRQoL. This is
consistent with the findings of previous studies. The KNHANES
in 2008 demonstrated that the EQ-5D index decreased with ad-
vanced age, lower income level, and living in a rural area (spe-
cifically, living in a town [eup] and township [myeon] rural gov-
ernment administrative district rather than a typically more ur-
ban neighborhood [dong] district). By comparison, this study,
which involved residents of Yeoncheon County, did not show
differences in the HRQoL according to their income level. This is
thought to be due to the fact that the income level of the el-
derly population living in counties is generally low. In 2008, the
minimum monthly cost of living in Korea was approximately
460 000 Korean won (1000 Korean won is approximately 1.00
US dollar) for a single family household and 780 000 Korean
won for a two-person household. Comparatively, in this study,
about 44% of the geriatric population had a household income
level of 500 000 Korean won or less. As this study reflected
household income in the analysis because the survey question-
naire did not inquire about personal income, the per capita in-
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come could have been inflated and the overall income level of
the study subjects is possibly even lower. Regarding the rela-
tionship between chronic disease morbidity and HRQoL, the
group with chronic disease showed a lower EQ-5D index. The
2008 KNHANES obtained the EQ-5D index using the same
weights and also demonstrated that a group with chronic dis-
eases such as hypertension, diabetes, hypercholesterolemia,
and osteoarthritis had a lower EQ-5D index. However, in this
study, only the morbidity of diabetes showed a statistically sig-
nificant difference according to the EQ-5D index score and the
pattern was the same in the regression analysis result. Such
findings are rather different from previous study findings that
demonstrated significant differences in subjects with hyperten-
sion, osteoarthritis, and hyperlipidemia [29]. This is considered
to be due to the characteristics of the community health sur-
vey, which is based on the interview. Such interviews could
possibly yield lower morbidity rates of chronic disease com-
pared to the findings of studies based on actual measurements.
In fact, in the KNHANES, conducted in 2008, the hypertension
prevalence rate in the adults aged 65 or older was 55.7%, the
diabetes prevalence rate was 19.7%, the cholesterol prevalence
rate was 16.9%, and the osteoarthritis prevalence rate was
29.5%, which were generally higher than the findings of the
present study.

In this study, we used both multiple regression analysis and
tobit analysis to analyze the influence of the variables on the
HRQoL. In the previous studies of HRQoL, regression analysis
has been used in various ways due to the characteristics of the
EQ-5D index. While usually a multiple regression analysis [30-
32] or logistic regression analysis [33] has been used, tobit
analysis or Powell’s censored least absolute deviation model
has been being utilized recently [34-37] in cases where major-
ity of the respondents of the EQ-5D questionnaire have re-
sponses of “1” In this study, 51.3% answered ‘no problem’ to
the items of the EQ-5D, and in order to prevent heteroskedas-
ticity of error terms and problems caused by non-normal dis-
tribution, we also conducted a tobit regression analysis and
compared its result to that of the multiple regression analysis.

Nonetheless, being a cross-sectional study, this study has
the limitation of being unable to examine the actual influence
of the social network and its specific mechanism. Further re-
search, such as cohort studies, is necessary in order to examine
this matter. Another limitation of the study is that it was con-
ducted on the elderly population in one county, and thus was
unable to represent the population of the whole geographical
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region. With regard to a limitation of the explanatory power of
the models, the variance inflation factor values among vari-
ables were less than 3. Although multicollinearity was exclud-
ed, the explanatory power of the model with the highest
power was 0.20, revealing the limitation that other factors
which could explain HRQoL were not examined. Finally, there
was a limitation of the study instrument. Because there was
no survey form of the LSNS-R officially translated into Korean
at the time of this research, the original English version was
translated by the researchers and was examined for its con-
struct validity and internal reliability.

Nevertheless, even with such limitations, this study is signifi-
cant in that it conducted analysis using a social network mea-
sure specialized for the elderly, and that the subjects were the
elderly living in a community randomly selected though a na-
tional survey with public confidence. This study demonstrated
that the social network and HRQoL were relatively closely as-
sociated factors for the elderly living in a community in Korea.
Moreover, among different social networks, the friend network
was shown to be the main factor that influences the HRQoL of
the older adults who participated.
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Appendix 1. Korean translation of the Lubben Social Network Scale-revised

1. Mo g Fol FiloletE AsteAslALt Bhbs WML @ BU7H?
O0E @14 ® 24 @ 3—49 ® 5-8% ® 99 ©o]AF

2. 74 ol A&ske A Aokt A% BAL AU
O A 9 @ EBA @ FE @ 3F O 2T O I

3. 20l QEE BIHA W1T 5 QU W @ FAUR
0% @18 @28 @ 3-418 ® 5-89 © 9% ol4

4. Ea2 Ao Ad) A A8 = e =R 7k A2 2 HAU?
D0 @18 ® 2% @ 3-47% ® 5-8% ® 97 °IF

5. %

[
lo
Rl
iy
o
ofx
fo
r°"

e W o Aokt A5 FAA ofopr] Fy7t?
@’ﬂﬁﬂ%’i%@—‘i%ﬂl@7 OIFFTONFITOIN

: e e o 1131,5_8 Aot 24 dis} Adi7h 5ol FY7t?
OAAYZ QO EEA G 7 @ F o $5 © F4

7. Aol 3 Tof Aulolete AsteletsiAL T
O 0d @ 1% ® 2% @ 3-48 ® 5-8% ® 97 |

8. 7H ol A&shs W79 Anht A% AL AU
® A 9 @ EBA @ HE @ FF O W 2T O I

9. YA ZAIE oloF|sAY EgS Fdhs A3E & F=E "ahA o7]= A7 2 oy AFU7?
D0 @ 1% ® 2% @ 3-4% ® 5-8% ©® 9% ol

10. =< 3] sf At d=rd HER 77k ATt 2 HAU?
D0 @ 1¥©® 28 @3-49 ® 5—8%‘ ® 9% ol

11, gAY A7F a3t 24e W o Lokt 2 ZalofiA olob7] fu7t?
QA YZ QO EAC /T OFF O W FTFT O IR

12, BAle] S8 4 é% e o Z‘—TLEQ “UM A dj st *EH7P s FY7?

38



