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Living arrangement has been reported to have a significant influence on several mental
health statuses of older adults, but their social network may confound this association.
This study is aimed at examining the interactive effect of living arrangements and social
network on the mental health status among older adults in Malaysia. A total of 2,188
Malaysian older adults living nationwide were included in this cross-sectional study.
Participants were classified into four groups according to their living arrangements
(living alone or not living alone) and social network size (assessed using Lubben’s
Social Network Scale-6). Poor social network was defined as the lowest quartile
(fourth quartile) of the score. Mental health statuses, which include flourishing in life,
life satisfaction, cognitive functions, loneliness, depression, and perceived stress, were
measured. Multiple linear regression models, adjusted for age, gender, education, and
comorbidities, revealed that a good social network was significantly associated with
an increase on the flourishing scale scores, regardless of living arrangements. Not
living alone and having good social network was significantly associated with increased
Montreal Cognitive Assessment scores and decreased loneliness scores. This study
found that living arrangements are not always a risk factor for the mental health status
of older adults. However, it may be confounded by the level of their social networks.
The results suggested that the effects of social network may exceed the impact of living
arrangements. It is recommended that health professionals pay more attention to the
social networks of older Malaysians to harness its benefits in improving their mental
health status.

Keywords: social network, living arrangement, mental health, older adults, interaction effect, Malaysia

INTRODUCTION

The proportion of older adults in the overall population has been increasing substantially not only
in the developed countries but also in many developing nations (1, 2). A recent report conducted
by the United Nations (3) estimated that by 2050, one in six people in the world would be over the
age of 65, up from 1 tol1 in 2019. The increasing numbers of older people come with a challenge
to promote and maintain the health system and quality of life (1, 2, 4, 5). A body of literature has
documented the role of type of living arrangements and networks in shaping the mental health and
life satisfaction of older adults (5-12). Older adults with stronger social support have an increased
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likelihood of better health and higher increase in mental well-
being than the socially disengaged (8, 10). In contrast, older
adults who were living in a poor living arrangement (e.g.,
living alone) or who had a weak social network were suffering
from conditions such as higher dementia (13), higher depressive
symptom scores (14, 15), higher loneliness level (16, 17),
lower general cognitive ability (18), lower levels of vitality
(19), and higher mortality risk (20). The existing evidence
revealed different aspects of an individual’s social relationships
that indicated that the structural deficits or abundance of one’s
network (10) has an effect on mental health outcomes. However,
most of the existing studies investigate specific aspects of social
relationships and its effect on individuals’ mental health like the
deficits of social network (15, 21, 22).

Social isolation and poor social networks are considered as
a major public health threat (8) among older adults. A social
network is the pattern of communication ties of a person,
group, or community (23). Social support could also refer to
the individuals’ connection with others and the community,
which include interpersonal interaction and communication,
affection and companionship, caring and concern, financial
assistance, and acceptance and respect (2, 24). The social network
assessments include both the degree of connectedness (like
weak and strong ties) and network composition (like family,
friends, etc.) (25). Previous studies also stated that the effects of
social relationships can be understood through understanding
the components of supportive relations that indicate the degree
of social integration, the actual support obtained from the
network, and the satisfaction with the relationship (26). Prior
literature had demonstrated the consequences of poor social
network on individuals’ quality of life (8, 27), mental health
outcomes (9, 28, 29), cognitive decline (30, 31), mortality (20),
and psychological well-being (32). Social network yielded various
health outcomes including protection against depression and
loneliness (16, 17, 20, 28), promotion of higher life satisfaction
(8,9, 33), safeguarding against Alzheimer’s disease and dementia
(34), improvement in cognitive function (30), and maintenance
of general health (26, 29). Previous studies had also revealed
various types of social network structures that were based on
diverse or restricted social ties (8, 10).

Concomitantly, living arrangements could refer to the type of
individual connections that bind the familial and non-familial
relationships of a person to the other people they reside with
(15). There are various types of living arrangements for older
adults, which include living with a spouse, living alone, and
living with others (35, 36). The types of living arrangements
could also play an essential role in the levels of life satisfaction
(2, 36), social support (4), various health outcomes (10, 11,
37), and psychological well-being (38). Living in households
consisting of more than one individual is an essential feature
for good mental health and recovery process, particularly
for older adults (37, 39). Generally, urban communities’
living arrangements have transitioned from a co-residence
pattern to a more self-independent pattern, affecting the older
adults’ mental health status (3, 8, 40). However, other studies
showed that family proximity was not related to older adults’
mental health (41).

Generally, both social networks and living arrangements of
older adults could play a critical role in their mental health
status (14-17). Several studies have examined the correlation
between mental health status and engagements in social activities
(13, 15, 18, 20); however, there is a lack of evidence about the
interaction effects of living arrangements and social networks
on mental health among older adults (14, 20). In the Malaysian
context, the number of individuals aged 65 years and above is
estimated to be 6.7% of the population and is expected to increase
to 15% over the next 10 years (42).

It is a cultural norm for older adults to co-reside with family
members in Malaysia (2). Noted that 71% of older adults in
Peninsular Malaysia were living with adult children, 16% were
living with spouse only, and 9% were living alone. The recent 5th
Malaysia Population and Family Life Survey documented over
70% of older Malaysians who were living with family members
and others in their household, about 21% were living with
spouse only, and 9% were living alone (43). Using the national
household income and expenditure survey, (44) also recorded
that over 60% of the elderly were living in co-residency with
adult children, 18% were living in spouse-only arrangements,
and 6% were living alone. Nevertheless, (44) noted that living
arrangements were influenced by age, gender, ethnicity, location
of residence, and marital status. Male elderly who lived in rural
areas are more likely to live alone when becoming older, but
the Chinese elderly are more likely to co-reside with an adult
child. In addition, married elderly, were more likely to live in
spouse-only living arrangements. Thus, far, only (2), had studied
the relationship between living arrangements and life satisfaction
among older Malaysians living in Peninsular Malaysia. They
reported that older adults living in spouse-only arrangements and
co-residency with adult children recorded higher life satisfaction
levels compared with those living alone. Living arrangements
showed direct and indirect effects on life satisfaction through the
support function. This implied that supportive relationships and
interactions between members in the living unit promote better
evaluation of their life satisfaction.

Nonetheless, scientific evidence of social network and mental
health among Malaysian older adults are few. Besides, the
interaction effect of social network types and living arrangement
types on the mental health of older adults have not been
extensively investigated. Considering the lack of network studies
in the Malaysian context, the purpose of the current study was
to examine the interaction effect of living arrangements and
social network on the mental health status among older adults
in Malaysia.

The Social Convoy model was considered as the theoretical
basis for this study because it discusses the nature of social
relationships and their influence on health and well-being
(45). This model was first developed by (45) to capture the
social relations and social ties across the life span. They
described the social relations as a convoy, where persons
are surrounded by supportive people who move with them
throughout their lives (45-47). These relationships may vary in
terms of function (affect, aid, or affirmation exchanges), quality
(positive or negative), and structure (composition, frequency,
size or arrangements, and geographic proximity), and these have
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significant impacts on their physical and mental health (45-47).
The dimensions of convoys could be influenced by characteristics
(e.g., age, gender, and occupation) and situational factors (e.g.,
demands and resource) (45, 47, 48). The convoy model also
contributed to the study of interpersonal relationships and
support in adulthood and aging (47). Consequently, the concept
of Social Convoy has increasingly been included in the recent
gerontological research to consider the current circumstances
and possible predictions of the health, well-being, and lives of
older adults (48). Furthermore, the definitions of social networks
highlighted the role of social support and living arrangements on
the psychological well-being of older adults (9, 10, 28). Based on
the theoretical evidence, a conceptual framework of the current
study was developed to determine the interaction effects of living
arrangements and social network on the mental health status
among older adults living in Malaysia (see Figure 1).

METHODS
Participants and Study Design

The data for the study consisting of 2,322 community-dwelling
older adults were obtained from a nationally representative
population-based survey entitled, Identifying Psychosocial and
Identifying Economic Risk Factor of Cognitive Impairment
among Elderly, conducted in Peninsular Malaysia. This study is
a sub-project under a longitudinal study on a neuro protective
model for healthy longevity (LRGS TUA). The details of the
methodology have previously been published elsewhere (49). A
multistage random sampling of Malaysian older adults from four
states in Malaysia, i.e., Johor, Selangor, Kelantan, and Perak,
were performed, and outcome measures were followed at 18 and
36 months. Data collection was conducted using a face-to-face
interview by trained enumerators in a nearby community hall
from May 2012 to February 2013, with a response rate of 90%.
For this paper, only the first wave data were used.

Ethical Consideration

This study was approved by the Medical Research and Ethics
Committee of Universiti Kebangsaan Malaysia. Oral informed
consent was obtained from all respondents who agreed to
participate in the study.

Measurement Tools

Living Arrangements and Social Network

Living arrangements of respondents were determined by asking
the question, “Are you living alone or with others?” with the
answer options of, “Alone,” “With a spouse,” “With children,”
“With relatives,” or “With others.” Those who answered, “Alone,”
were assigned to the “Living alone group,” while other responses
were assigned to the “Not living alone group.”

Social network was measured using the abbreviated version of
the Lubben Social Network Scale (LSNS-6) (50), which consists
of six questions assessing the size of three different aspects of
social network such as active social network, perceived support
network, and perceived confidant network. Those three aspects
are attributed to family ties and a parallel set is attributable
to friendship ties. Each question is scored from 0 to 5 with

a maximum score of 30. A higher score indicates a larger
social network.

Flourishing Scale

The Flourishing Scale is an eight-item questionnaire Likert scale
that measures self-perceived success in areas of relationship, self-
esteem, purpose, and optimism (51). Respondents can choose an
answer using a Likert scale ranging from 1 (Strongly disagree)
to 7 (strongly agree). Total scores are calculated, and the sum
of all item score ranges from 8 to 56; higher scores indicate
greater flourishing in life. The scale is reported to have excellent
reliability among the Malaysian population (52).

Satisfaction With Life Scale

The Satisfaction with Life Scale (SWLS) (33) is a five-item
questionnaire that measures global cognitive judgments of
participants’ life satisfaction, without measuring Neither positive
or negative affect. Participants need to choose an answer from
a scale that ranges from 1 (Disagree) to 3 (Agree). Total scores
were calculated by summing up all items answered (ranges from
5 to 15), whereby a higher score indicates greater satisfaction. A
previous study had reported SWLS as a valid and reliable measure
of life satisfaction among Malaysian samples (53).

Montreal Cognitive Assessment

Montreal Cognitive Assessment (MOCA) is a screening tool to
measure cognitive impairments. The scores range from 0 to
30; a higher score indicates better cognitive function. MOCA
was reported as a valid and reliable scale to measure cognitive
impairments among Malaysian older adults (54).

Loneliness Scale

The three-item Loneliness Scale is a questionnaire developed
from the Revised UCLA Loneliness Scale. Each question is rated
on a three-point scale (1 = Hardly Ever; 2 = Some of the Time; 3
= Often). The scale asks about how often the respondent feels
that they lack companionship, feels left out, and feels isolated
from others. All items are summed up to give a total score
(ranges from 3 to 9). A higher score indicates greater loneliness.
A previous study indicated that total reliability, concurrent and
discriminant validity of the scales were satisfactory (55).

Geriatric Depression Scale

The Geriatric Depression Scale (GDS) (49) is a 15-item
questionnaire used to screen for depression, specifically
developed for uses with older adults. The items are rated on a
binary response (Yes/No). The GDS total score in this study
was calculated based on the sum of all item response. A higher
score indicates greater depression. The scale reliability and
validity have been established among the Malaysian older adult
population (56).

Perceived Stress Scale

The Perceived Stress Scale (PSS) was developed to measure how
controllable and unpredictable people viewed their lives, which
is an essential component of the experience of stress (57). This
study used the short form four-item PSS rated from 0 (Never)
to 4 (Very often). Two items were negatively stated, and another
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FIGURE 1 | The conceptual framework of the interaction model.
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two were positively stated. The total scores ranged from 0 to
16. A higher score indicates greater stress. A validation study
reported that PSS has a satisfactory reliability and validity among
the sample of older adults (58).

Data Analysis

To examine the interaction effects of living arrangements and
social network, the LSNS-6 scores among all respondents were
first divided into quartiles, where the lowest quartile (fourth
quartile) was defined as the poor social network group, while
the first to third quartiles are referred to as good social network
groups. The respondents were then categorized into four groups
as follows: Group 1, living alone and poor social network; Group
2, living alone and good social network; Group 3, not living alone
and poor social network; Group 4, not living alone and good
social network.

The descriptive statistics of the study variables among the
four groups were examined using the Chi-square test for the
categorical variables and t-tests for continuous variables. To
assess the interaction effects of living arrangements and social
network on the continuous mental health variables, multiple
linear regression analyses were performed on Flourishing in Life
Scale, SWLS, MOCA, Loneliness Scale, GDS, and PSS. Each
regression models were adjusted for confounders: age, gender,
education level, and comorbidities. All statistical analyses were
performed using the IBM SPSS v22.0 (SPSS Inc. Chicago, IL).

RESULTS

A total of 2,188 respondents were included in this study
(mean age 68.95 £ 6.17, with 51.7% women and 48.3% men).
Table 1 presents the characteristics of respondents stratified by

the combination of living arrangements and quality of their
social network. Approximately, 67.2% of the respondents were
not living alone and had good social network. Only 10.1% of
the respondents were living alone, and 3.2% had poor social
network, while 6.9% had good social network. Majority of women
were living alone, regardless of having poor (70.4%) or good
social network (72.2%). Respondents not living alone recorded
higher educational achievements than respondents living alone,
regardless of their social network quality. The mean score of
the Flourishing in Life Scale score was almost equal in Group 2
(50.62%) and Group 4 (50.93%) respondents, respectively, and
the differences were significant. Group 4 respondents recorded
the highest SWLS (8.22). In addition, Group 4 also recorded the
highest MOCA mean score (19.08). As expected, Group 1
respondents exhibited highest Loneliness (3.58) and GDS (7.25)
scores. Highest mean score for PSS (3.19) was shown in Group 2,
while Lubben score was highest in Group 4 (3.19).

The Chi-square tests and ANOVA tests showed that age,
gender, and education level were among the significant socio
demographic variables between the four groups. Assessing the
mental health variables revealed that Flourishing Scales, MOCA,
and Loneliness Scale scores were significantly different across the
four groups. Mean scores for Flourishing Scale and MOCA were
lowest among those living alone and having poor social network
(Group 1). In addition, Group 1 also showed higher scores on the
Loneliness scale.

Table 2 presents the results of multiple linear regression
analysis to examine the interaction effects of living arrangements
and social network on the mental health variables. The regression
models were adjusted for potential confounders: age, gender,
education level, and comorbidities. The results showed that
Group 4 (Not LA and good SN) was associated with Flourishing
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TABLE 1 | Characteristics of respondents stratified by the combination of living arrangement and quality of social network.

Characteristics

LA and poor SN (Group 1) LA and good SN (Group 2) Not LA and poor SN (Group 3) Not LA and good SN (Group 4) P

n=11(3.2%) n =151 (6.9%)

n = 495 (22.6%) n = 1,471 (67.2%)

Age, mean (SD) 70.52 (5.82) 70.87 (6.17)
Women, n (%) 50 (70.4) 109 (72.2)
Men, n (%) 21(29.6) 42 (27.8)
Education, mean (SD) 3.86 (3.91) 4.08 (3.85)
Hypertension, n (%) 31(43.7) 69 (45.7)
Diabetes mellitus, n (%) 21 (29.6) 36 (23.8)
Arthritis, n (%) 6 (8.5) 19 (12.6)
Heart disease, n (%) 5(7.0) 15(9.9)
Flourishing, mean (SD) 48.35(7.07) 50.62 (6.46)
SWLS, mean (SD) 7.70 (2.71) 8.10 (2.52)
MOCA, mean (SD) 16.13 (5.46) 17.27 (5.68)
Loneliness, mean (SD) 3.58 (1.38) 3.36 (1.06)
GDS, mean (SD) 7.25(2.03) 6.99 (1.64)
PSS, mean (SD) 3.10(3.10) 3.19 (3.06)
Lubben score, mean (SD) 4.03 (2.31) 14.93 (5.06)

68.91 (5.93) 68.69 (6.23) <0.001
263 (53.1) 710 (48.3) <0.001
232 (46.9) 761 (51.7)

5.08 (3.93) 5.45 (3.98) <0.001

232 (46.9) 670 (45.5) 0.941

106 (21.4) 358 (24.3) 0.377
45 (9.1) 163 (11.1) 0.474
38(7.7) 137 (9.9) 0.632

48.38 (8.71) 50.93 (5.80) <0.001
8.06 (2.52) 8.22 (2.34) 0.196

18.52 (5.60) 19.08 (5.79) <0.001
3.38 (1.09) 3.20 (0.77) <0.001
6.93 (1.62) 6.99 (1.64) 0.297
3.18(3.22) 3.14 (2.99) 0.994
413 (2.21) 15.37 (5.29) <0.001

LA, Living alone; SN, Social network; SWLS, Satisfaction with life scale; MOCA, Montreal cognitive assessment; GDS, geriatric depression scale; PSS, perceived stress scale.

Scale scores and MOCA scores. Group 2 (LA and good SN)
was significantly associated with high Flourishing Scale scores.
Group 4 was also significantly associated with low Loneliness
Scale scores. There was no significant association between the
four groups and SWLS, GDS, and PSS scores.

DISCUSSION

In this study, we have examined the interaction effects of living
arrangements and social network on the mental health status of
older adults in Malaysia. The study found that the interaction
between living arrangements and social network has a significant
impact on psychological well-being (Flourishing in Life Scale),
cognitive function (MOCA), and loneliness. The current findings
reinforce the results of previous studies in which the restricted
social network of older adults was associated with more health
and mental health risks than other types of social networks (10,
59, 60). More specifically, the results of the multiple regression
analysis showed that older adults who have good social network,
regardless of living arrangements, recorded higher psychological
well-being than those who live alone and have a low social
network. This is in line with the results of a quantitative study
from China, which found that older adults who have a certain
level of social interaction had lower odds of mental health
problems (1).

Furthermore, the current study revealed that Malaysian older
adults who did not live alone and had good social network
reported higher cognitive functions and lower loneliness level
than those who are living alone. Social network and social
support seem to contribute to a better global cognitive function
and episodic memory of older adults (30). Additionally, evidence
found multiple associations of low social network, loneliness, and
well-being of the Asian older adults (27). The finding of this study

also observed that living arrangement is not always a risk factor
for the mental health status among older Malaysians. Similarly,
an empirical study from the Eastern United States found that
living arrangement was not related to elderly mental well-
being (41). However, another quantitative study from Malaysia
conducted by (2) found that the living arrangements, directly and
indirectly, play an essential role in predicting life satisfaction for
older adults. The difference in results may be due to the different
operationalization of living arrangements used in the current
study, where the levels of the social network were also imputed.

On the other hand, the results of multiple regression analysis
of the current study showed no significant associations among
various types of interactions between social network and living
arrangements with the scales of satisfaction with life, geriatric
depression, and perceived stress. Our results contradicted
previous quantitative studies regarding the role of diverse social
ties of older adults in protecting against depression (9), achieving
a higher life satisfaction (2), and reducing stress level (61).
Previous studies did not include the interaction effects of social
networking and living arrangements on the mental health well-
being of older adults like we did in this paper. Furthermore, the
current study showed that the demographic characteristics (such
as age, gender, and education level) were significantly associated
with diverse types of combinations for social network and living
arrangements. This finding is consistent with studies conducted
by (44, 62), where they corroborated that living arrangements
were correlated with different socio demographic characteristics
of older adults.

Our study showed that when there is good quality of
social network, Malaysian older adults from different living
arrangements tend to have higher mental health well-being.
Our findings also supports the (45) Social Convoy assertion
that strong social network will translate into support network,
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TABLE 2 | Result of multiple linear regression for mental health variables.

Status Flourishing Scale SWLS MOCA

B (95% CI) P B (95% CI) P B (95% CI) P
Group 1 Reference Reference Reference
Group 2 2.30 (0.43, 4.17) 0.016 0.38 (—0.27, 1.03) 0.254 1.14 (-0.16, 2.44) 0.084
Group 3 —0.30 (—1.95, 1.36) 0.722 0.36 (—0.21, 0.94) 0.215 1.07 (-0.09, 2.22) 0.070
Group 4 2.17 (0.59, 3.77) 0.008 0.54 (—0.01, 1.09) 0.054 1.28 (0.18, 2.39) 0.023
Status Loneliness Scale GDS PSS

B (95% CI) P B (95% CI) P B (95% CI) P
Group1 Reference Reference Reference
Group 2 —0.20 (—0.45, 0.05) 0.122 —0.22 (-0.67, 0.24) 0.351 0.10 (—0.76, 0.95) 0.824
Group 3 —0.14 (-0.36, 0.09) 0.225 —0.18 (-0.58, 0.23) 0.393 0.20 (—0.56, 0.95) 0.609
Group 4 —0.33 (-0.55, —0.12) 0.002 —0.19 (-0.58, 0.20) 0.333 0.19 (—0.54, 0.91) 0.608

Bold values are statistically significant at P < 0.05.

SWLS, Satisfaction with life scale; MOCA, montreal cognitive assessment; GDS, geriatric depression scale; PSS, perceived stress scale; B, regression coefficient; 95%, 95%

confidence interval.

which can be utilized when needed. The reassurance of support
through the investment in long-term social relations buffers the
impact of poor living arrangements such as living alone (32).
Also suggested that social network is an important resource in
the older adults’ life as it improves their psychological well-being.

The findings of this study add new knowledge to the emerging
literature on social network, living arrangements, and the mental
health status of older adults. Our results indicated that the
combined effects of living arrangements and strong social
support network influence the mental health status of older
Malaysians. Therefore, future intervention programs to improve
the mental health status of the elderly, particularly in Malaysia
and Southeast Asia, would need to consider the characteristics
of the social network in the design of the intervention. It would
be useful for the older adults and those intimately associated with
them in understanding the relationship between socialization and
living arrangements with the older adults’ mental health status.
Furthermore, the findings of this study indicate the need for
attention to the mental health of the elderly who are living alone
and having poor social support.

Nevertheless, the study has some limitations. First,
even though the sample of the present study is large, the
generalizability of the findings is limited as a case-centered
approach was used to obtain the data, and optimal group is
specific to the selected sample. Second, the analysis only involves
first-wave respondents; therefore, only associational relationships
were established, and causality cannot be ascertained. Third, the
data were self-reported and may have inherent bias.
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