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Abstract

The purpose of this secondary analysis study was to compare social networks, health-pro-

moting behaviors, and health-related quality of life of South Korean adults, aged 65 years or

older, with and without arthritis, and to identify factors that are related to health-related qual-

ity of life. The sample consisted of 103 adults with arthritis and 123 adults without arthritis.

Data were analyzed using a two-way analysis of variance, χ2-test, Pearson’s correlation,

and multiple regression analysis. All variables except age and religion showed statistically

significant differences between older adults with and without arthritis. The group with arthri-

tis reported lower scores on social networks, health-promoting behaviors, and health-related

quality of life compared to the healthy group without arthritis. Analyzed using multiple regres-

sion, 43.8% of the older adults with arthritis had the factors related to health-related quality

of life (F = 40.71, p < .001) including exercise (β = .43, p < .001) and living with someone (β
= .32, p = .001). In the group of older adults without arthritis, 26.2% had the factors related to

health-related quality of life (F = 15.44, p < .001) including exercise (β = .31, p = .001), social

gatherings, and employment status. Exercise was one of the factors that showed the stron-

gest relationship to health-related quality of life. The provision of resources that can enable

an individual to engage in physical activities is warranted.

Introduction

South Korea has entered the league of aging societies, with those aged 65 or older accounting

for more than 14% of the total population. In 2025, it is expected to become a super-aged soci-

ety where the older adult population will account for more than 20% of the total population

[1]. Along with the increase in life expectancy, the prevalence of chronic diseases in older

adults is also increasing. According to a Korean national survey, the proportion of Korean

older adults diagnosed with one or more chronic diseases was 89.5%, and adults with two or

more diseases was 73%, showing a continuous increase from the beginning of the survey from

2008 to 2017 [2]. Thus, it is necessary to continually review measures to maintain and improve
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the health-related quality of life (HRQOL) of older adults with chronic diseases. The United

Nations has agreed that “older than 65 years” denotes “old age” in their World Population

Ageing report standard about old age and the World Health Organization’s report [3].

Arthritis is a representative chronic disease that can, directly and indirectly, influence the

HRQOL of older adults because it is difficult to completely cure while symptoms tend to get

worse as aging progresses. The prevalence of arthritis in older adults in Korea is 33%, making

it the second most prevalent chronic disease after hypertension [2]; and arthritis in the United

States (U.S.) accounts for about 29% of chronic diseases [4]. According to the findings in the

U.S. report, well-managed arthritis is associated with better HRQOL [5] in arthritis patients

because inactivity due to arthritis causes considerable emotional stress and limits social activi-

ties, and in many cases is accompanied by other chronic diseases [6,7]. Because Korean older

adults often consider arthritis as a natural process of aging, they do not get proper treatment

and frequently experience a poorer quality of life [8]. Thus, it is essential to identify those dis-

ease conditions which are related to HRQOL by comparing older adults with and without

arthritis to provide the necessary interventions.

To understand the HRQOL of older adults, examining their environmental factors is vital.

One of the important environmental factors that affect the successful aging of older adults is a

social network [9,10]. Korean older adults tend to obtain health-related information from

friends or family before seeing a doctor [11]. In this context, it is necessary to determine the

social network of family and friends and the disease conditions on HRQOL by comparing

older adults with and without arthritis. In this paper, the term “social network” refers to social

support and social activities the individual has with their family and friends. We measured

social network using LSNS-6 which asks about the number of relatives and friends in order to

measure how often they contact each other, feel close enough to request for help, and feel at

ease enough to share about private matters [12].

A social network can lower the death risk of older adults, positively affect their quality of life

[13], and provide the information or motivation necessary for health-promoting behaviors. For

that reason, before attempting to improve the HRQOL of arthritic older adults with the limiting

factors of social activities and physical functions, it is imperative to identify their social networks.

The symptoms of arthritis, including pain and ankylosis that can lower HRQOL, need to be

controlled by health-promoting behaviors [14]. It is difficult, however, for older adults with

arthritis to maintain health-promoting behaviors such as regular exercise [15]. Health-promot-

ing behaviors are frequently investigated as being relevant to the HRQOL of older adults with

arthritis because these behaviors can help older adults to maintain functions independently

[16], and are more likely to change than fixed factors such as environmental factors or eco-

nomic level [17]. Since frequent assessment of the influence of arthritis on HRQOL and its

proper management are necessary [18], identifying the relationship between health-promoting

behaviors and social network, and searching for activity plans related to these variables are

essential for the improvement of the HRQOL of older adults with arthritis.

The quality of life of older adults with musculoskeletal diseases has been reported to be sig-

nificantly poorer than that of older adults without such diseases [5,18]. Research on HRQOL

of older adults has used general characteristics such as gender, age, educational level, marital

status, personal income level, socioeconomic characteristics, or health-related characteristics

such as health condition or health behavior as the independent variables [8,17]. Research has

found that for older adults with chronic illnesses, such as cardiovascular disease, heart disease,

cancer, cognitive disorder, and dementia, when their social network is sufficient, the network

can play a role in living a healthy life with a chronic illness [10,13]. There is, however, an insuf-

ficient amount of research on patients with arthritis who have good social networks and

HRQOL compared to research on other chronic illnesses.

Health-related quality of life in older adults with arthritis
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The identification of social networks, health-promoting behaviors, and HRQOL in a spe-

cific group can provide valuable information essential for predicting the health trends of the

group [10]. A comparative study between groups with and without diseases offers the advan-

tage of accurately determining the factors associated with the dependent variables [19]. The

present study aims to identify factors associated with HRQOL in older adults with arthritis,

focusing on social networks with family and friends and health-promoting behaviors. We

hypothesized that the social networks of people with arthritis are similar to of people who do

not have arthritis. According to the Korean national survey [20], older adults with chronic ill-

ness reported that their family support had impacted on their quality of life regardless of

chronic illness such as arthritis. Second, we hypothesized that older adults with arthritis report

less health-promoting behaviors than older adults without arthritis. Third, we hypothesized

that older adults with arthritis report lower HRQOL scores than older adults without arthritis.

The purpose of the present study was to analyze the general characteristics of older adults,

social networks, health-promoting behaviors, and HRQOL related to the presence of arthritis,

and compare the factors that are associated with HRQOL. The specific goals were to identify

and compare the demographic characteristics of older adults with and without arthritis, com-

paring the social networks of family and friends, health-promoting behaviors, and levels of

HRQOL between the two groups; and thus, identify the factors associated with HRQOL in

older adults with arthritis, focusing on social networks and health-promotion behaviors.

Materials and methods

A secondary analysis was performed for the current study using data from the study by Hong

et al. [10] that compared HRQOL between older adults residing in Korea and the immigrants

in U.S. The original study [10] was descriptive, and the data included 354 older adults aged 65

years or older residing in their own homes in the Busan and Gyeongnam areas of Korea and

North Carolina in the U.S. That study examined the relationship between several sociodemo-

graphic characteristics and the HRQOL of each group. Each group’s HRQOL was compared

to determine the extent of the relationship between their social network scores and their

health-promoting behaviors. The social network, health-related quality of life, and health-pro-

moting behaviors were higher for the older adults who live in U.S. The current study focuses

on a vulnerable population, namely older Korean adults with/without arthritis living in South

Korea. The sample consists of 226 Korean adults from the Hong et al. data, who are aged 65

years or older, with self-reported arthritis (n = 103) and without arthritis (n = 123). A sample

of 212 subjects was necessary for a significance level of 5%, power of test = 80%, and medium

effect size for a two-tailed test calculated according to Cohen’s equation using the G�Power 3.1

program.

Measures

General characteristics. The general characteristics of the subjects included age, gender,

presence of a cohabiting family, education, frequency of social gatherings, employment,

income level, and income source. All variables were categorical.

Social network. The abridged version of the Lubben Social Network Scale (LSNS; LSNS-

6) [21] was used to assess social network. The LSNS-6 was designed to determine social sup-

port and isolation recognized by the family, friends, and neighbors of people who have diffi-

culty responding to long questionnaire items. The questionnaire is composed of a total of six

items divided into two factors: family (including relatives) and friends (including neighbors).

Each factor is composed of three items and the range of responses is categorized into “0 per-

sons,” “1 person,” “2 people,” “3–4 people,” “5–8 people,” and “9 or more people.” The score is

Health-related quality of life in older adults with arthritis
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calculated by summing the score of each item, and the maximum score is 30 points. The reli-

ability at the time of development measured by Cronbach’s α was .83, and that of the present

study was .92.

Health-promoting lifestyle profile. A modified and supplemented version of the existing

Health Promotion Lifestyle Profile (HPLP; HPLP-II) was used [22,23] to assess the health-pro-

moting lifestyle behaviors. The instrument is composed of 52 items categorized into six sub-

domains: spiritual growth, nutrition, health responsibility, exercise, interpersonal relationship,

and stress management. Items are rated on a four-point scale from “never” (1 point) to

“always” (4 points), and the higher the score, the higher the level of performance of health-pro-

moting behaviors. The reliability of the instrument measured at the time of development using

Cronbach’s α coefficient was .94, and that of the present study was .97.

Health-related quality of life. To measure the overall HRQOL, the official Korean ver-

sion of the EuroQol 5-Dimension 5-Level [24], was used. Crosswalk value sets for the EQ-5D-
5L required from the EuroQol website were used. EQ-5D-5L value sets are available for each

country that has conducted a valuation study. By using the crosswalk link function and the

individual responses to the EQ-5D5L descriptive system, index values for the EQ-5D-5L can

be calculated. When the data is input, the score is automatically calculated [24]. It is composed

of five items: mobility, self-management, daily activities, pain/discomfort, and anxiety/depres-

sion. The participant provides a score (1: no problems, 2: slight problems, 3: moderate prob-

lems, 4: severe problems, and 5: extreme problems). An index score ranges from -1 to 1 where

an index score of 1 reflects the best possible HRQOL and an index score of<1 is indicative of

impaired HRQOL. The reliability of the original instrument measure by Cronbach’s α was .75,

and the α of the present study was .90.

Data collection

The criteria for inclusion in the study were that subjects had to be (a) community dwellers in

Korea, (b) 65 years of age or older, and (c) able to understand Korean sufficiently to answer

the questionnaires. The authors performed a secondary analysis of the primary data after

obtaining approval from the Institutional Review Board of the University of North Carolina at

Greensboro (#16–0244) in the U.S. The primary research was approved by the Institutional

Review Board of the Duke University (Pro00067114) in the U.S. In the primary research, writ-

ten consent was obtained from all participants. During data collection, the researchers and a

research assistant assisted the participants in filling in the survey so participants were able to

answer almost all questions minimizing missing data.

Data analysis method

The collected data were analyzed using SPSS 21.0 for Windows (IBM Corp., Armonk, N.Y.,

USA). The general characteristics, social networks, health-promoting behaviors, and HRQOL

of the subjects were analyzed by frequency, percentage, average, and standard deviation, and

between-group differences in general characteristics were analyzed using the chi-square test

(χ2 test). To determine differences related to the general characteristics, t-tests were conducted,

and a two-way analysis of variance was used to determine the differences in social networks,

health-promoting behaviors, and level of HRQOL related to the general characteristics. Schef-

fe’s test was used for post-hoc analyses, and Pearson’s correlation coefficients were calculated

to determine the correlations among variables. Tolerance and variation inflation factor (VIF)

were used to determine multicollinearity among the independent variables, and factors associ-

ated with HRQOL were analyzed using multiple regression analysis.

Health-related quality of life in older adults with arthritis
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Results

Differences in characteristics between older adults with arthritis and older

adults without arthritis

Statistically significant differences (p < .001) were found between older adults with arthritis

and older adults without arthritis across all the general characteristic variables except age. The

proportion of subjects living alone was 58.3% for the arthritis group and 41.5% for the group

without arthritis. The most prevalent educational level of the arthritis group was no education

(35%) while that of the group without arthritis was high school graduation or more (32.5%).

Nearly a third (35%) of the subjects in the arthritis group did not have regular meetings such

as social gatherings while only 18.7% in the group without arthritis did not have regular meet-

ings. The weekly frequency of social gathering was higher for the no arthritis group than that

of the arthritis group. In terms of monthly income, 52.4% of the arthritis group had an income

of KRW 500,000 or less, and income from adult children constituted 54.4% of the income

source. Only 30.9% of the group without arthritis had a monthly income of KRW 500,000 or

less, and 43.5% had earned income (Table 1).

Relationship of social network, health-promoting behaviors, and level of

HRQOL to general characteristics

The descriptive statistics for the older adults with arthritis showed significant differences in

social network, health-promoting behaviors, and all areas of HRQOL. Regarding age, the 74 or

Table 1. Characteristics of older adults with arthritis and older adults without arthritis (N = 226).

Characteristics Categories Older adults with arthritis (n = 103) Older adults without arthritis (n = 123) χ2 p
n (Column %) n (Column %)

Age (years) � = 74 46 (44.7) 60 (48.8) 0.38 0.593

�75 57 (55.3) 63 (51.2)

Gender Male 21 (20.4) 44 (35.8) 6.47 0.012

Female 82 (79.6) 79 (64.2)

Residing Alone 60 (58.3) 51 (41.5) 6.32 0.016

With family 43 (41.7) 72 (58.5)

Education No schooling 36 (35.0) 20 (16.3) 10.86 0.012

Below middle schoolb 42 (40.7) 63 (51.2)

High school and abovec 25 (24.3) 40 (32.5)

Social activities None 36 (35.0) 23 (18.7) 8.83 0.032

Once a month 24 (23.3) 31 (25.2)

2-3/month 23 (22.3) 31 (25.2)

At least once a week 20 (19.4) 38 (30.9)

Employment No 90 (87.4) 93 (75.6) 5.04 0.028

Yes 13 (12.6) 30 (24.4)

Income level

(10,000 KRW)

� = 50 54 (52.4) 38 (30.9) 14.31 0.004

51–100 19 (18.4) 38 (30.9)

101–200 25 (24.3) 32 (26.0)

�201 4 (4.9) 15 (12.2)

Income source Work 29 (28.1) 54 (43.9) 12.07 0.007

Adult children 56 (54.4) 42 (34.2)

Property income 11 (10.7) 10 (8.1)

Other 7 (6.8) 17 (13.8)

https://doi.org/10.1371/journal.pone.0220180.t001
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younger group showed higher levels of social network, health-promoting behaviors, and

HRQOL. However, no age-related differences in HRQOL were found in older adults without

arthritis. There was a gender-based difference in the level of HRQOL: males were found to

have higher HRQOL than females. Both groups showed a significant difference in health-pro-

moting behaviors and level of HRQOL depending on the presence of a cohabiting family.

Older adults living with a family showed significantly higher health-promoting behaviors and

HRQOL than older adults living alone. The arthritis group showed a larger difference than the

group without arthritis in the level of HRQOL depending on the presence of a cohabiting fam-

ily. Both groups showed a significant difference in social network, health-promoting behaviors,

and HRQOL according to education, number of regular meetings, income level, and income

source. Social network, health-promoting behaviors, and HRQOL were significantly lower for

subjects who had no education, no regular meetings, and a monthly income of less than KRW

500,000. The arthritis group showed higher social network, health-promoting behaviors, and

HRQOL when their source of income was work or real estate rather than their children

(Table 2).

Comparison of social network, health-promoting behaviors, and HRQOL

between older adults with arthritis and without arthritis

The level of social network of the older adults with arthritis was 13.13±7.34 points out of a pos-

sible total of 30, which was lower than that of the older adults without arthritis (16.32±6.09

points). Both groups were found to have greater social engagement with family members than

with friends. While the arthritis group scored lower for performing health-promoting behav-

iors, they obtained the highest scores in the stress management (2.27±.70) and nutrition (2.26

±.66) domains. There was a significant difference of health-promoting behaviors between the

older adults without arthritis and those with arthritis. Among the subcategory of health-pro-

moting behaviors, ‘nutrition’ was only not significant factor between the two groups. The

score of HRQOL ranges from -1, indicating serious problems to 1, indicating no problem; the

group without arthritis obtained .82±.20, which was higher than the score obtained by the

arthritis group, .68±.16 (Table 3).

Correlations among social network, health-promoting behaviors, and level

of HRQOL of older adults with and without arthritis

Correlation analyses of the relationship between social network, health-promoting behaviors,

and HRQOL showed that social network and health-promoting behaviors were positively

related to HRQOL for both groups. The older adults with arthritis showed the strongest corre-

lations between social network and health-promoting behaviors (r = .67), followed by health-

promoting behaviors and quality of life (r = .57), and social network and quality of life (r =

.40). The older adults without arthritis showed the strongest correlations between social net-

work and health-promoting behaviors (r = .53), followed by health-promoting behaviors and

quality of life (r = .43), and social network and quality of life (r = .34) (Table 4).

Influencing factors of HRQOL

This study identified significant demographic variables in each group that are associated with

health-related quality of life using t-tests and ANOVA. For the group of older adults with

arthritis, all variables except gender were included as control variables, and for the group of

older adults without arthritis. All variables except age were included. A multiple regression

analysis was conducted with the general characteristic variables that were significantly

Health-related quality of life in older adults with arthritis
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Table 2. Comparison of social network, HPLP, and level of HRQOL with general characteristics (N = 226).

Characteristics Categories Older adults with arthritis (n = 103) Older adults without arthritis (n = 123)

Social network HPLP† HRQOL‡ Social network HPLP† HRQOL‡

M±SD t or F

(p)

Scheffe’s

M±SD t or F

(p)

Scheffe’s

M±SD t or F

(p)

Scheffe’s

M±SD t or F

(p)

Scheffe’s

M±SD t or F

(p)

Scheffe’s

M±SD t or F

(p)

Scheffe’s

Age (year) � = 74 16.56

±6.48

4.67

(< .000)

2.42

±.57

4.06

(< .000)

.74

±.15

3.82

(< .000)

18.37

±5.79

3.82

(< .000)

2.65

±.48

2.08

(.040)

.84

±.17

1.36

(.176)

�75 10.36

±6.86

1.89

±.72

.63

±.15

14.38

±5.77

2.43

±.66

.79

±.21

Gender Male 12.33

±7.19

-.57

(.573)

2.15

±.72

.19

(.848)

.74

±.17

1.80

(.082)

17.97

±4.36

2.28

(.024)

2.62

±.46

1.13

(.260)

.88

±.16

3.23

(.003)

Female 13.34

±7.41

2.11

±.70

.66

±.16

15.40

±6.73

2.49

±.64

.77

±.20

Residing Alone 9.71±6.34 -6.66

(.492)

1.76

±.62

-7.61

(.040)

.59

±.11

-7.01

(.001)

13.58

±6.72

-4.51

(.008)

2.33

±.65

-3.46

(.001)

.75

±.23

-2.97

(.003)

With family 17.90

±5.89

2.62

±.47

.79

±.16

18.26

±4.78

2.68

±.48

.86

±.15

Education No schoolinga 6.50±3.94 42.20

(< .000)

a<b<c

1.42

±.30

56.66

(< .000)

a<b,c

.56

±.11

18.19

(< .000)

a<b,c

9.15±5.85 22.63

(< .000)

a<b<c

1.80

±.49

26.70

(< .000)

a<b,c

.61

±.23

16.41

(< .000)

a<b,cBelow middle

schoolb
15.83

±5.85

2.48

±.58

.72

±.15

17.42

±4.81

2.70

±.43

.84

±.16

High school and

abovec
18.16

±6.58

2.53

±.51

.77

±.15

18.17

±5.56

2.65

±.56

.87

±.15

Social activities Nonea 6.72±4.35 28.81

(< .000)

a<b,c,d

1.51

±.43

26.06

(< .000)

a<b,c,d

.57

±.10

12.67

(< .000)

a<b,c,d

10.78

±7.60

9.66

(< .000)

a<b,c,d

1.96

±.60

12.74

(< .000)

a<b,c,d

.65

±.26

10.25

(< .000)

a<b,c,d1/monthb 13.79

±5.05

2.42

±.68

.73

±.16

17.39

±4.59

2.76

±.37

.89

±.14

2-3/ monthc 18.22

±5.89

2.64

±.44

.79

±.17

18.26

±5.50

2.73

±.52

.88

±.15

At least 1/weekd 18.05

±6.99

2.3±.60 .68

±.16

17.24

±4.77

2.57

±.57

.80

±.17

Employ-ment No 12.58

±7.51

-2.06

(.193)

2.09

±.74

-1.46

(.915)

.66

±.16

-2.87

(.006)

15.97

±6.42

-1.32

(.042)

2.54

±.65

-.11

(.148)

.79

±.21

.90

±.14

-2.82

(.012)

Yes 17.00

±4.73

2.39

±.27

.81

±.17

17.43

±4.90

2.55

±.32

Income

(10,000 KRW)

� = 50a 8.87±6.12 20.63

(< .000)

a<b,c,d

1.75

±.69

17.71

(.041)

a<b,c,d

.60

±.13

14.19

(< .000)

a<b,c,d

12.71

±6.65

7.51

(< .000)

a<b,c,d

2.32

±.75

2.85

(< .000)

.73

±.23

.77

±.19

.91

±.12

.94

±.11

8.62

(< .000)

a<c,d51–100b 16.74

±5.08

2.29

±.33

.71

±.17

17.71

±5.30

2.62

±.53

101–200c 18.20

±5.77

2.71

±.47

.81

±.14

18.09

±4.32

2.67

±.40

�201d 20.20

±5.89

2.63

±.35

.80

±.14

18.20

±6.34

2.63

±.49

Income source Worka 15.97

±4.38

14.23

(< .000)

a,c>b

2.47

±.47

10.99

(< .000)

a,c>b

.80

±.16

23.29

(< .000)

a,c>b

17.00

±4.80

4.54

(.005)

a<c

2.59

±.43

5.58

(.001)

b<c,d

.88

±.16

5.89

(.001)

a>bAdult childrenb 9.75±6.73 1.81

±.67

.58

±.11

13.88

±7.07

2.28

±.67

.72

±.22

Property incomec 21.36

±6.89

2.64

±.50

.74

±.12

20.10

±6.92

2.88

±.57

.87

±.15

Social security or

otherd
15.57

±7.59

2.43

±.89

.85

±.16

18.00

±4.81

2.80

±.63

.82

±.21

†HPLP: Health Promotion Lifestyle

‡HRQOL: Health-Related Quality of Life

a, b, c, d: Post-hoc test using Scheffe’s test

https://doi.org/10.1371/journal.pone.0220180.t002
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different between the two groups. All variables were determined not to have the problem of

multicollinearity since tolerance was 0.1 or greater and VIF was less than 10. The regression

model for the older adults with arthritis was statistically significant (F = 40.71, p< .001), so

factors that were associated with the HRQOL of older adults with arthritis were exercise and

the presence of a cohabiting family, and the explanatory power of the two variables was 44%.

The regression model for the older adults without arthritis was also statistically significant

(F = 15.44, p = .001); among the subdomains of health-promoting behaviors (exercise), rela-

tionship with friends in the social network, and employment were associated with HRQOL,

and the R2 was .26 (Table 5). When the stratified analysis was conducted using all older adults,

both with and without arthritis, all variables were significantly associated with HRQOL. The

results of the regression analysis indicated that exercise, employment, and education were sig-

nificantly related to better HRQOL (Adj R2 = .38, F = 46.935, p<001). Using a regression,

there was no interaction effect between social gathering and arthritis (t = .86, p = .39) on

HRQOL. In the group of older adults with arthritis, the effect between gatherings and HRQOL

was 0.053(t = 2.44, p< .001). For those without arthritis, the effect between gatherings and

HRQOL was 0.035(t = 3.48, p = .015). Therefore the moderating effect of social gathering was

significant in both groups, but the effect was small (Table 6).

Discussion

The goal of the present study was to understand the relationship between the social networks

and health-promoting behaviors of older adults with arthritis and without arthritis and to

Table 3. Comparison of social network, HPLP, and HRQOL between older adults with arthritis and without arthritis (N = 226).

Variables Older adults with arthritis (n = 103) Older adults without arthritis (n = 123) Range t p
Mean±SD Mean±SD

Social network 13.13±7.34 16.32±6.09 0~30 3.57 < .000

Family subscale 7.20±3.38 9.34±2.94 0~15 2.81 .007

Friend subscale 5.93±4.39 7.97±3.63 0~15 3.83 < .000

HPLP† 2.12±.70 2.54±.58 1~4 4.81 < .000

Self-actualization 2.12±.88 2.65±.73 4.86 < .000

Nutrition 2.26±.66 2.65±.64 4.43 < .000

Health responsibility 2.00±.76 2.32±.70 3.22 .001

Exercise 1.87±.82 2.32±.82 4.15 < .000

Interpersonal relationships 2.20±.76 2.63±.56 4.61 < .000

Stress management 2.27±.70 2.65±.61 4.26 < .000

HRQOL‡ .68±.16 .82±.20 -1~1 5.65 < .000

†HPLP: Health Promotion Lifestyle

‡HRQOL: Health-Related Quality of Life

https://doi.org/10.1371/journal.pone.0220180.t003

Table 4. Correlations among social network, HPLP, and level of HRQOL of the older adults with and without arthritis (N = 226).

Variables Older adults with arthritis (n = 103) Older adults without arthritis (n = 123)

Social network r(p) HPLP r(p)† Social network r(p) HPLP r(p)†

HRQOL‡ .40 (< .001) .57 (< .001) .34 (< .001) .43 (< .001)

HPLP† .67 (< .001) .53 (< .001)

†HPLP: Health Promotion Lifestyle

‡HRQOL: Health-Related Quality of Life

https://doi.org/10.1371/journal.pone.0220180.t004

Health-related quality of life in older adults with arthritis

PLOS ONE | https://doi.org/10.1371/journal.pone.0220180 July 24, 2019 8 / 15

https://doi.org/10.1371/journal.pone.0220180.t003
https://doi.org/10.1371/journal.pone.0220180.t004
https://doi.org/10.1371/journal.pone.0220180


conduct a comparative analysis of the factors associated with HRQOL. There have been several

Korean studies on the HRQOL of arthritic older adults, but the number of variables was lim-

ited. In addition, there has been a lack of studies considering the combination of social net-

work and health-promoting behavior. Investigating the factors associated with HRQOL of

older adults with arthritis, a chronic disease, is significant in understanding the health prob-

lems of a super-aged society. Also, there is the possibility of using the results as primary

resources to build interventions to improve the well-being of older adults.

The results of the current study showed that the older adults with arthritis were more likely

to include older adults living alone who were less educated and had no regular social gather-

ings compared to the older adults without arthritis. The HRQOL scores of the 74-or-younger

age group were significantly higher than those adults 75-or-older for both older adults with

arthritis and without; this finding was similar to other studies on chronic diseases [5,8,25].

Furthermore, the level of HRQOL was significantly lower for the group with arthritis than the

group without arthritis; thus supporting the findings of previous studies [5,15].

For the older adults with arthritis, ‘no regular gathering’ was the most frequent response,

while ‘regular gatherings once or more per week’ was the most frequent response for the older

adults without arthritis. This finding is similar to that of Im’s study [26], who reported that

having a limited social network is consistent with poor health status. For older adults, social

gatherings are a way of maintaining social networks and exchanging information and are asso-

ciated with the promotion of positive health behaviors [14]. The presence of arthritis was sig-

nificantly related to HRQOL (F = 15.88, p< .000) as was social gathering was significantly

related to HRQOL (F = 22.98, p< .000); however, the interaction of social gathering and

arthritis was not significant (F = .86, p = .39). This result might be due to the relatively small

sample size; thus, the finding that social gathering and arthritis were significantly associated

with HRQOL but not the interaction. Further study, with a larger sample size, is needed to test

Table 5. Associated factors of HRQOL.

Variables B β t p Adj R2 F

Older adults with arthritis Exercise .09 .43 4.69 < .001 .44 40.71

(< .001)Living with whom .11 .32 3.46 .001

Older adults without arthritis Exercise .08 .31 3.38 .001 .26 15.44

(.001)Social network (friend subscale) .01 .22 2.37 .019

Employment .09 .19 2.39 .018

https://doi.org/10.1371/journal.pone.0220180.t005

Table 6. Interaction effect between social gatherings and the older adults with and without arthritis.

Variables β SE t p Adj R2 F

Arthritis -.14 .06 -2.44 .02 .16 13.79

(< .001)

Social gatherings .04 .01 2.44 .02

Arthritis�Social gatherings .02 .02 .86 .39

Conditional effect of X on Y at value of the moderator (Arthritis)

Effect se t p
Without Arthritis .03 .01 2.44 .02

With Arthritis .05 .02 3.48 < .001

�: Interaction effect

https://doi.org/10.1371/journal.pone.0220180.t006
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this hypothesis. Observing regular activities or gatherings of older adults and providing oppor-

tunities for them to maintain social relationships with others could support improved

HRQOL.

In the current study, the older adults with arthritis showed significantly different levels of

HRQOL depending on their age; however, no difference was found for the older adults with-

out arthritis. This is similar to the previous studies that found that older adults with arthritis

reported lower quality of life than older adults without arthritis [27,28], the quality of life is

worse as age increases [29]. We also need to consider HRQOL based on cultural background

because family social support influences successful aging and quality of life in the Korean older

adults [30,31]. Follow-up research is needed to compare the effect of age-stratified differences

in HRQOL on adults with chronic diseases including arthritis and social support the consis-

tency of the results.

No difference was found by gender in the older adults with arthritis, and the study by Kim

[8] on osteoarthritis in older adults also found no difference by gender. The older adults with-

out arthritis, however, showed gender differences in HRQOL; the HRQOL of male older adults

was found to be higher than that of female older adults. This finding is supported by the studies

of Kim [25] and Moon [17]. Older adults exchange social support and psychological stability

with their family, but the results need to be interpreted taking into consideration the cultural

differences in the male and female roles in Korea. The results in these studies may have been

because Korea follows a patriarchal culture [26], and that female adults frequently play the role

of caregivers for their spouses, children, or grandchildren rather than being care recipients

[17]. In the 21st century, however, social perceptions related to male and female roles are

changing, and the provision of material or education related to role sharing for older adults

will have a positive influence on the improvement of HRQOL.

The level of HRQOL was higher for older adults living with their family than for older

adults living alone for both the older adults without arthritis and with arthritis. In particular,

the difference in the score for quality of life in the presence of a cohabiting family was higher

for the group with arthritis than the group without arthritis. In South Korea, family members

who live with and take care of the older adult is considered as human resources to provide sup-

port for older adult’s daily lives and any difficulty with lives [32]. This finding is consistent

with the findings of other studies on subjects with chronic diseases. For example, older adults

who live alone reported poorer quality of life and life satisfaction compared to older adults liv-

ing with others [17,25,32]. It can then be considered that the social and emotional support pro-

vided by the family is significantly associated with the quality of life of older adults. The social

role formed through the relationship with family and society has an important meaning in the

life of older adults. Research analyzing family support for older adults with arthritis through

the analysis of HRQOL models suggests that the type of cohabitation of older adults is an

important indicator that signifies the availability of human resources that can reduce the diffi-

culties of daily living or role performance [32]. A review needs to be conducted on the possibil-

ity of providing nursing interventions and the scope of the interventions that can replace

family support. In addition, the evaluation of a balanced exchange of support among cohabit-

ing family members along with the investigation of the social role older adults play in the fam-

ily rather than the mere presence of a cohabiting family appears to be needed to promote a

better HRQOL for older adults.

The findings of the present study support the findings of previous studies [5,33] that the

physical and emotional quality of life of older adults with arthritis is lower than that of older

adults without arthritis because the social networks, health-promoting behaviors, and HRQOL

of the older adults with arthritis was significantly lower than that of the older adults without

arthritis. Both groups showed stronger family networks than networks with friends or
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neighbors; it can be considered that limitations in social activities due to retirement or health

problems were a factor in shrinking the social network of older adults [10].

Social networks are closely related to health-promoting behaviors [34]. The relationship

between social networks and health-promoting behaviors was stronger than the relationships

between social networks and HRQOL or health-promoting behaviors and HRQOL in both

groups, clearly indicating the importance of social networks in health-promoting behaviors. In

particular, social isolation can be aggravated by physical disabilities or limitations in daily liv-

ing caused by chronic diseases [6,7,35]. Since the importance of social support through family

and friends on the quality of life of older adults with arthritis is greater than the individuals’

perception of health [36], the possibility of expanding social networks should be determined,

and support systems should be formed to improve HRQOL.

Factors significantly associated with HRQOL of older adults with arthritis were exercise

and the presence of a cohabiting family; the explanatory power of the two variables was 44%.

The result suggests that continuing exercise and supportive relationships with cohabitants are

vital for improving the HRQOL of older adults with arthritis [37] and that opportunities for

older adults with arthritis to continue exercising need to be examined. Social support is an

important influencing factor for the continuation of older adults’ exercise [38], and the provi-

sion of social support through the expansion of social networks is likely to have a positive effect

on HRQOL along with health-promoting behaviors.

For older adults without arthritis, exercise, social networking with friends, and employment

are significantly related to a better HRQOL with the explanatory power of 26.2%. The fact that

the relationship between social networks with friends or neighbors and HRQOL is greater

than that of the social network of family can indicate that the factors influencing HRQOL are

changing with the times. This differs from the past when the family (e.g., spouse and children)

was emphasized as the key factor for forming social networks, in the quality of life of older

adults [25,39]. Asian culture is family-oriented; the family was considered to be the main social

network for older adults in the past. For a long time, Confucianism has had a large influence

on culture in Asian countries [40]. For example, Korean Confucianism emphasizes family rela-

tionships and serving one’s parents devotedly. The relationship of family impact on quality of

life of older Korean adults has been clearly documented [41]. When the family has better rela-

tionships, the life satisfaction is higher among older Korean adults [31]. However, in modern

times, social networks of friends or neighbors are one of the factors that are also associated

with HRQOL, which is consistent with our findings. Similarly, older adults living with their

spouse had higher HRQOL scores compared to older adults living alone. This might be the

relationship between mutual social support from their family who live together and their

HRQOL [17]. In addition, it can be considered that social responsibility is being emphasized

for the improvement of HRQOL of older adults, and further research is necessary to explain

differences in the results.

In this study, sociodemographic variables were not significantly related to HRQOL, unlike

other research; for example, Moon’s study where income is considered as one of the socioeco-

nomic factors that associated with health-related quality of life in older adults [17]. In the cur-

rent study, however, exercise, one of the six subdomains of health-promoting behaviors for

both groups, had the strongest association with better HRQOL. Thus, it is important to focus

on physical health, and sustainable support for exercise programs, to maintain the HRQOL of

older adults. In countries such as Japan and the U.S., research is ongoing on exercise programs

for older adults, such as swimming programs for those with arthritis [37]. Efforts should be

made to expand the application of exercise programs, that have examined through research,

such as self-motivation programs [37,38] that increase adherence to exercise by older adults

with arthritis. The implementation of exercise programs in which the health status and life
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pattern of older adults are considered, and exercise encouragement programs using artificial

intelligence can act as important support systems that promote exercise among older adults.

For example, when one considers today’s health conditions, there are applications to calculate

the proper amount of exercise for the day; when one would like to work on certain parts of the

body, the application shows appropriate exercises by body part and indicates exercise levels

from mild to strenuous. Further, using an artificial intelligence program such as Siri, Google

Assistant, or Alexa, regular alerts could be sent to encourage exercise. It is necessary to review

the level of use of community facilities for older adults and consistently provide exercise pro-

grams and physical spaces that can serve as places where social activities can take place since

the social engagement of older adults is affected by the physical environment, which further

affects the structural characteristics of social networks [42].

Arthritis is a disease in which HRQOL can be improved by managing the symptoms of the

disease through self-management along with medical treatments and maintaining and

improving activities of daily life [8]. The present study revealed that, among various health

promoting activities, exercise is significantly associated with HRQOL for older adults.

Approaches to the improvement of HRQOL of each individual should be tailored to the indi-

vidual depending on their health status. Close attention should be paid to applying the findings

of the present study to all older adults since the subjects were older adults residing in a local

area. Likewise, because HRQOL was analyzed by classifying subjects based on self-reports of

an arthritis diagnosis, care should be used when interpreting this study’s findings. In this

research, we focused on the relationship of social networks and health-promoting behaviors

on HRQOL of older Korean adults with arthritis and without arthritis, possibly limiting the

generalizability of the findings to older adults from another ethnic group.

Furthermore, we used a cross-sectional design, so it was not possible to test causal-effect

relationships. Thus, a longitudinal-design would be helpful to understand across relationships

among social networks, health-promoting behaviors, and quality of life. Using stratified analy-

sis requires having a larger sample size to decrease the probability of Type II error and

increased reliability. This research, however, is a secondary data analysis using a subset of data

from a previous study. While the sample size used was deemed sufficient by calculating the G-

power, we should be cautious when generalizing this finding.

Conclusions and recommendations

Social networks, health-promoting behaviors, and quality of life were found to be lower for

older adults with arthritis than older adults without arthritis. Significant differences were

found in the level of HRQOL between older adults with and without arthritis according to age,

presence of a cohabiting family, educational level, number of regular gatherings, employment,

income level, and income source; for both groups, exercise, one of the subdomains of health-

promoting behaviors, was significantly related to their HRQOL.

Based on the results of the present study, the following suggestions are made.

First, institutional efforts are necessary to expand not only the scope of the personal net-

works of older adults with arthritis but also their social relationships because social networks

were found to be one of the important factors associated with quality of life. Second, there

should be an evaluation of the quality of social support, rather than relying on the presence of

a cohabiting family, to promote the HRQOL of older adults. Third, while financial support or

the engagement of social networks are important for the improvement of the HRQOL of older

adults, support for consistently sustainable exercise programs appears to be even more

desirable.
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16. Korkmaz AG, Kartal A, Özen Çİ, Koştu N. The relationship between attitudes toward aging and health-

promoting behaviours in older adults. International Journal of Nursing Practice. 2017; 23(6):e12594.

https://doi.org/10.1111/ijn.12594 PMID: 29027314

17. Moon SM. Gender differences in the impact of socioeconomic, health-related, and health behavioral

factors on the health-related quality of life of the Korean elderly. Journal of Digital Convergence. 2017;

15(6):259–271. https://doi.org/10.14400/JDC.2017.15.6.259

18. Matcham F, Scott IC, Rayner L, Hotopf M, Kingsley GH, Norton S., et al. The impact of rheumatoid

arthritis on quality-of-life assessed using the SF-36: a systematic review and meta-analysis. In Semi-

nars in arthritis and rheumatism; 2014 Oct; WB Saunders; 123–130.

19. Han SS, Lee SC. Nursing and health statistical analysis, Seoul: Hannarae; 2013.

20. Lee MS. Chronic diseases, depressive symptoms and the effects of social networks in Korean elderly

population, health and social science. 2010; 27; 5–30. No doi.

21. Lubben JE. Assessing social networks among elderly populations. Family & Community Health. 1998;

11(3):42–52.

22. Walker SN, Sechrist KR, Pender NJ. Health promotion model-instruments to measure health promoting

lifestyle: Health promoting lifestyle profile [HPLP II] (Adult version). 1995; 22: 796–811. University of

Michigan. Available from https://deepblue.lib.umich.edu/handle/2027.42/85349

23. Seo HM, Hah YS. A study of factors influencing on health promoting lifestyle in the elderly-application of

Pender’s health promotion model. Journal of Korean Academy of Nursing. 2004; 34(7):1288–1297.

https://doi.org/10.4040/jkan.2004.34.7.1288 PMID: 15687769

24. EuroQol Group. EQ-5D-5L [Internet]. Netherlands: EQ-5D; 2009 [cited 2015 May 28]. Available from:

https://euroqol.org/eq-5d-instruments/eq-5d–5l-about/valuation/

25. Kim KS. Effects of the health status and health behavior on health-related quality of life of the elderly liv-

ing alone and living with their families: Using data from the 2014 community health survey. Journal of

Korean Academy of Community Health Nursing. 2017; 28(1):78–87. https://doi.org/10.12799/jkachn.

2017.28.1.78

26. Im S, Kang M, Cho S. Social network and health status among Korean elders social network and health

status among Korean elders. Journal of Welfare for the Aged. 2013; 59;281–308. No doi.

27. Alrushud AS, El-Sobkey SB, Hafez AR, Al-Ahaideb A. Impact of knee osteoarthritis on the quality of life

among Saudi elders: A comparative study. Saudi Journal of Sports Medicine. 2013; 13(1): 10–16.

https://doi.org/10.4103/1319-6308.112207

28. Park H, Lee SK. The association between osteoarthritis and health-related quality of life in women aged

50 years and over: Using the Korea national health and nutrition examination survey (KNHANES) data.

Korea Journal of Health Education and Promotion. 2012; 29 (2): 23–32. No doi.

29. Parker L, Moran GM., Roberts LM, Calvert M, McCahon D. The burden of common chronic disease on

health- related quality of life in an elderly community-dwelling population in the UK. Family Practice.

2014; 31 (5): 557–563. https://doi.org/10.1093/fampra/cmu035 PMID: 24987022

30. Han S, Yun SN. Successful aging and the influencing factors in the Korean elderly: focused on family

support. Journal of Korean Academy of Community Health Nursing. 2015; 26(4): 372–379. https://doi.

org/10.12799/jkachn.2015.26.4.372

31. Lee JS, Kim HA. The impact family relationship on life of satisfaction of the elderly: the mediation effect

of depression. Journal of the Korean society for wellness. 2017; 12(2): 27–36. https://doi.org/10.21097/

ksw.2017.05.12.2.27

32. Lee H. The impact of social activity on life satisfaction and depression of community-dwelling elderly:

Comparing living arrangement. Journal of Community Welfare. 2014; 48(1):269–290. https://doi.org/10.

15300/jcw.2014.48.1.269

Health-related quality of life in older adults with arthritis

PLOS ONE | https://doi.org/10.1371/journal.pone.0220180 July 24, 2019 14 / 15

https://doi.org/10.1177/0733464814560468
http://www.ncbi.nlm.nih.gov/pubmed/25428591
https://doi.org/10.1371/journal.pone.0116731
https://doi.org/10.1371/journal.pone.0116731
http://www.ncbi.nlm.nih.gov/pubmed/25734570
https://doi.org/10.1111/1756-185X.12232
http://www.ncbi.nlm.nih.gov/pubmed/24267825
https://doi.org/10.1007/s11136-011-0046-x
http://www.ncbi.nlm.nih.gov/pubmed/22038394
https://doi.org/10.1111/ijn.12594
http://www.ncbi.nlm.nih.gov/pubmed/29027314
https://doi.org/10.14400/JDC.2017.15.6.259
https://deepblue.lib.umich.edu/handle/2027.42/85349
https://doi.org/10.4040/jkan.2004.34.7.1288
http://www.ncbi.nlm.nih.gov/pubmed/15687769
https://euroqol.org/eq-5d-instruments/eq-5d5l-about/valuation/
https://doi.org/10.12799/jkachn.2017.28.1.78
https://doi.org/10.12799/jkachn.2017.28.1.78
https://doi.org/10.4103/1319-6308.112207
https://doi.org/10.1093/fampra/cmu035
http://www.ncbi.nlm.nih.gov/pubmed/24987022
https://doi.org/10.12799/jkachn.2015.26.4.372
https://doi.org/10.12799/jkachn.2015.26.4.372
https://doi.org/10.21097/ksw.2017.05.12.2.27
https://doi.org/10.21097/ksw.2017.05.12.2.27
https://doi.org/10.15300/jcw.2014.48.1.269
https://doi.org/10.15300/jcw.2014.48.1.269
https://doi.org/10.1371/journal.pone.0220180


33. Shih M, Simon PA. Health-related quality of life among adults with serious psychological distress and

chronic medical conditions. Quality of Life Research. 2008; 17(4):521–8. https://doi.org/10.1007/

s11136-008-9330-9 PMID: 18365766

34. Oh IG, Oh YS, Kim MI. Effect of social networks on the depression of elderly females in Korea: Analysis

of the intermediating effect of health promoting behavior. Korean Journal of Family Welfare. 2009; 14

(1):113–136. No doi

35. Na H, Bae SH, Kim M. Suicidal ideation in older adults with osteoarthritis: Data from the Korea National

Health and Nutrition Examination survey. Journal of Muscle and Joint Health. 2015; 22(2):138–147.

https://doi.org/10.5953/JMJH.2015.22.2.138

36. Oh J, Yi M. Structural equation modeling on quality of life in older adults with osteoarthritis. Journal of

Korean Academy of Nursing. 2014; 44(1):75–85. https://doi.org/10.4040/jkan.2014.44.1.75 PMID:

24637288

37. Knittle K, De Gucht V, Hurkmans E, Peeters A, Ronday K, Maes S, et al. Targeting motivation and self-

regulation to increase physical activity among patients with rheumatoid arthritis: a randomised con-

trolled trial. Clinical Rheumatology. 2015; 34(2):231–8. https://doi.org/10.1007/s10067-013-2425-x

PMID: 24213780

38. Park H, Lee B. Factors affecting exercise adherence of the elderly with degenerative arthritis: focusing

on self-efficacy and social support variables. Journal of the Korea Academia-Industrial Cooperation

Society. 2018; 19(3):250–259. https://doi.org/10.5762/KAIS.2018.19.3.250

39. Choe YM, Lee SJ. Relationship between the quality of life and the social support network for single

home-owned old people. Korean Journal of Gerontological Social Welfare. 2003; 22:193–217. No doi

40. Park GJ. Family ideology of East Asian countries and the social policies for the low fertility-aged society

in Korea. Japanese Studies. 2007; 26: 121–149. No doi

41. Chong YS, Jo SA, An JS, Jeong YJ. Effect of family relations as a source of meaning of life and self-

transcendence value on successful aging in Korean elders. The Korean Journal of Developmental Psy-

chology. 2012; 25(1): 19–41. No doi

42. Kim Y. Influences of physical neighborhood environments on elderly’s social network. Journal of the

Architectural Institute of Korea Planning & Design. 2016; 32(11):91–97. https://doi.org/10.5659/JAIK_

PD.2016.32.11.91

Health-related quality of life in older adults with arthritis

PLOS ONE | https://doi.org/10.1371/journal.pone.0220180 July 24, 2019 15 / 15

https://doi.org/10.1007/s11136-008-9330-9
https://doi.org/10.1007/s11136-008-9330-9
http://www.ncbi.nlm.nih.gov/pubmed/18365766
https://doi.org/10.5953/JMJH.2015.22.2.138
https://doi.org/10.4040/jkan.2014.44.1.75
http://www.ncbi.nlm.nih.gov/pubmed/24637288
https://doi.org/10.1007/s10067-013-2425-x
http://www.ncbi.nlm.nih.gov/pubmed/24213780
https://doi.org/10.5762/KAIS.2018.19.3.250
https://doi.org/10.5659/JAIK_PD.2016.32.11.91
https://doi.org/10.5659/JAIK_PD.2016.32.11.91
https://doi.org/10.1371/journal.pone.0220180

