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Objective: Depression is a common and overwhelming psychiatric disorder among

family caregivers of persons with severe mental illness (SMI). The interrelationships

among social support, loneliness, and depression, especially among this relatively

vulnerable group, are poorly understood. The aim of the present study was to test the

hypothesis that the social support contributes to the alleviation of depression, through

its effect on reducing loneliness.

Methods: A survey of 256 rural family caregivers of persons with SMI was conducted

between December 2017 and May 2018 in Chengdu City, Sichuan Province, China.

Social support, loneliness and depression were measured. A series of multiple linear

regression models and bootstrapping procedure were performed to examine the

mediating effects of loneliness on the association between social support as well as its

components and depression.

Results: The proportion of family caregivers of persons with SMI who reported

significant depressive symptoms was 53.5%. Loneliness fully mediated the negative

association between social support and depression. As to three components of social

support, subjective support and objective support only had indirect associations with

depression mediated by loneliness, while support utilization had both direct and indirect

relationships with depression.

Conclusion: The current study highlighted that social support and its three components

may acted as protective factors by decreasing the feelings of loneliness, which created

a beneficial effect on depression among family caregivers of persons with SMI.

Keywords: social support, loneliness, depression, caregivers, severe mental illness (SMI)

INTRODUCTION

Severe mental illness (SMI) is commonly defined as a series of mental disorders that are persistent
and disabling in nature, including schizophrenia, schizoaffective disorder, bipolar disorder, and
other psychoses. In China, the total number of persons with SMI exceeded 16 million nationwide
(1). Over 90% of persons withmental disorders are in a stable or basically stable condition, therefore
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they are often proposed to receive long-term rehabilitation
treatment in the community and depend on their family
members for care provision (2). It is well-documented that
mental illness influences not only the persons diagnosed but
also the caregivers who care for the sufferers (3–6). Depression
is one of the common and overwhelming psychiatric disorder
among caregivers of mentally ill persons (7, 8). The depressive
symptoms among caregivers of mentally ill persons may arise
from the disturbance in routine activities, social interaction,
leisure time, and jobs resulted from the burdensome caregiving
tasks. State of depression not only causes harm to the caregivers’
overall health, but also may reduce their ability to provide
care as well as the quality of care delivered to recipients
(9). Moreover, depression further depletes the caregiver’s own
resources, increasing the care costs of both care provider and
care recipient (10), and consequently, adding overall burden on
patients’ families. Therefore, identifying the factors of depression
and exploring the underlying mechanisms among caregivers of
persons with SMI warrants more attention.

Loneliness refers to a debilitating psychological condition
characterized by a deep sense of emptiness, worthlessness, lack
of control, and personal threat (11). Unlike the concept of
living alone and social isolation, all of which indicate objective
physical separation from others, loneliness is more inclined to
subjective emotional status of being alone, separated, or apart
from other people. Loneliness has been found to be a predictor of
mental disorders, cognitive impairment, worse motor function,
frailty, and even higher mortality (12–15). Due to consistent and
long-term caregiving, caregivers of persons with SMI are more
possible to remain isolated in homes with few social contact and
social engagement (6), which may contribute to their sense of
loneliness. The association between loneliness and depression
has been identified among caregivers of persons with dementia
(16), Alzheimer’s disease (17) and chronic obstructive pulmonary
disease (18). Nevertheless, there has been a paucity of research
on the loneliness and its association with depression among the
population of caregivers of persons with SMI.

Social support generally refers to the social resources that
persons perceive to be available or that are provided to them
(19). Derajew et al. found that social support was significantly
related to depression among caregivers of persons with SMI (10).
Song et al. indicated that inadequate social support was the most
powerful predictor of depressive symptom among caregivers of
mentally ill individuals (20). Houtjes et al. held the view that both
the larger size of social network and lower degree of loneliness
were vital predictors of the depression remission among older
adults in Netherlands (21). In addition, the association between
higher social support and fewer loneliness has been documented
among the population of Chinese older adults (22–24) and
caregivers of patients with cancer (25). Abella et al. further
claimed that having a small social network was associated with
loneliness, in particular among depressed subjects (26). Social
support can fill the gap between the social network and the need
for social contact, thereby alleviating loneliness.

As mentioned above, the associations between social support,
loneliness, and depression, were well-documented; however, the
interrelationships among these three variables, especially among

the population of family caregivers of persons with SMI, is poorly
understood. A study focusing on internet addicts demonstrated
the partial mediating effect of loneliness on the association
between social support and depression (27). In addition, similar
results were found in the population of Chinese migrant
children (28). Accordingly, the present study hypothesized that
loneliness may also be one pathway through which social
support may affect depression among caregivers of persons
with SMI; and to our best knowledge, evidence is currently in
a blank state. Moreover, prior researches concerning specific
component of social support suggested that both overall social
support (assessed by Social Support Rating Scale [SSRS]) and
its three dimensions (i.e., subjective support, objective support,
and support utilization) were negatively related to loneliness
(23, 24) and depressive symptoms (29). Nevertheless, it remained
unknown whether each social support dimension may act as
different roles in the abovementioned hypothetical mediating
framework. Hence, to fill the research gap, different components
of social support were considered in the process of establishing
mediation testing models.

Compared with the delivery of public care in urban areas,
rural care systems have limited funding and face challenges
in terms of the availability of qualified service providers (30).
As a result, the care for individuals with SMI in rural areas
may be more dependent on family caregivers. A prior research
conducted in Nepal has shown that depression of rural caregivers
of persons with SMI was more serious than that of caregivers
in urban areas (31). Therefore, the current study focused on the
family caregivers of persons with SMI in rural areas. The aims
of the current study were to evaluating the interrelationships
among social support, loneliness, and depression, as well as
testing the mediating effect of loneliness on the association
between social support and depression, in order to provide
reference for improving psychological status of the relatively
vulnerable groups, family caregivers of persons with SMI
in rural areas.

MATERIALS AND METHODS

Participants and Procedures
A cross-sectional study was conducted in Chengdu City, Sichuan
Province, China between December 2017 and May 2018. To
obtain participants, a rural district of this city was randomly
selected as the survey area, and then ten townships were
randomly selected in this rural district. According to the
systematic sampling method, 30 registered persons with SMI
in each township hospital were randomly selected and 300
family caregivers were obtained. Inclusion criteria of family
caregivers were: family member of person with SMI, aging 18
and above, primary caregiver to the care recipient during the
last year. After signing written informed consent, caregivers were
interviewed face-to-face by professionally trained investigators.
Of 300 eligible caregivers voluntary to participate, 256 completed
data for final analysis, with an effective response rate of
85.3%. The study received approval from ethics committee of
Sichuan University.
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Measures
Social support was assessed using the Social Support Rating
Scale (SSRS), which was a self-report measure consisting of 10
items, grouped into three sub-scales: subjective support, objective
support and support utilization (32). Subjective support denoted
the perceived support network that an individual can count
on. Objective support measured the actual or visible support
an individual received. Support utilization reflected the utilizing
degree of all support one can turn to. Item scores of were simply
added up, generating three sub-scales score range of 8–32, 1–
22, and 3–12, respectively. Total scale scores are the sum of
the three sub-scales and range from 12 to 66, with a higher
score standing for higher social support. The social support of
respondents can be classified into low social support (scores of
12–22), moderate support (scores of 23–44), and high support
(scores of 45–66). In this study, the Cronbach’s α of the whole
scale was 0.825.

Loneliness was measured using the UCLA Loneliness
scale, which contained 20 items (33). Answers to the each
UCLA item are given on a 4-point scale from 1 (never)
to 4 (always). Total scores is calculated by summing up
the score of each item, ranging from 20 to 80, with
higher scores indicating higher loneliness. The cut-offs in
using the UCLA scores are as follows: <48 indicating
no/low loneliness, 48–63 indicating moderate loneliness, and
more than 63 indicating high loneliness (11). The scale
exhibited good internal consistency in the current study,
α = 0.847.

Depression was operationalized with the Chinese version
of the ten-item Center for Epidemiologic Studies Depression
Scale (CESD-10), which reflected the respondents’ depressive
symptoms experienced over the previous week (34). The CESD-
10 consists of 10 questions and each has four-point answers
with a common stem, from 0 (experienced rarely or none
of the time) to 3 (experienced most or all of the time).
Respective answers (in a question) are scored in ascending order
(questions 5 and 8 scored in reverse order). The total score
of the ten items ranges from 0 to 30, with a higher score
indicating higher possibility of depression. Individual with a
score of 10 or higher is considered to have significant depressive
symptoms (35). In this study, the scale had a Cronbach’s alpha of
α = 0.786.

The covariates included characteristics of family caregivers
and persons with SMI for whom they cared, ruling out the
potential confounding bias in examining mediating frameworks.
Characteristics of family caregivers of included gender (men
or women); age (<45, 45–59, ≥60 years); education level
(no formal education, primary school, middle school, high
school and above); marital status (married have spouses,
divorced/widowed/unmarried); employment status (employed,
unemployed, retired); annual personal income (<750$, 750–
1499$, ≥1500$); chronic condition (yes or no); relationship with
the care recipient (spouse, parents, other). Characteristics of
persons with SMI included age (<45, 45–59,≥60 years); medical
insurance (yes or no); other chronic disease (yes or no) (e.g.,
hypertension, diabetes, chronic obstructive pulmonary disease,
chronic gastric disease).

FIGURE 1 | Hypothetical model of the interrelationships between social

support, loneliness and depression.

Statistical Analysis
Descriptive statistics have been used to describe the sample,
including means and standard deviations or frequencies and
percentages. Pearson correlation coefficients were calculated
to examine the correlated relationships among social support,
loneliness and depression.

According to Baron and Kenny (36), to establish mediating

relationship, the following conditions are required: ① The
independent variable predicts the mediator variable and the

dependent variable; ② the mediator variable predicts the

dependent variable; ③ after adjustment of the mediator variable,
the significant impact of the independent variable on the
dependent variable turns into non-significant (full or perfect
mediation) or weaker (partial mediation). Therefore, a series
of linear regression (Figure 1) were performed based on the
abovementioned content to test the hypothetical mediating
interrelationships. Firstly, the association between social support
and depression (Path c) was examined, without considering
the mediator variable loneliness. Next, the significance of the
association between social support and loneliness was assessed
(Path a). In the final step, both social support and potential
mediator loneliness were entered simultaneously as predictors of
depression (Path b and Path c’). In order to account for potential
confounding bias, these regression models were conducted with
adjustment of covariates. In addition, variance inflation factors
and tolerances were assessed to verify that multicollinearity did
not distort regression parameters.

As to estimating the size and significance of the mediation
effect, Hayes’ PROCESS macro model 4 (37) with the
bootstrapping procedure were used. Bootstrapping was a non-
parametric resampling procedure, which made no assumptions
about the sampling distribution of the statistics, and was
recommended due to its robust nature and ability in effect-
size estimation and hypothesis testing (38). Typically, in
abovementioned steps strategy, the indirect effect is the difference
between the total and the direct effects of independent variable on
dependent variable: ab = c-c’. The macro provided a bootstrap
estimate of the indirect effect ab and confidence intervals for
population value of ab. We performed 5,000 bootstrap resamples
to calculate the bias-corrected 95% confidence interval of the
indirect effect of social support on depression. The mediation
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TABLE 1 | Descriptive statistics of characteristics for the study sample and their

care recipients.

Characteristics N (%), Mean ± SD

Family caregivers

Gender

Men 117 (45.7)

Women 139 (54.3)

Age (years)

<45 36 (14.1)

45–59 90 (35.2)

≥60 130 (50.8)

Education level

No formal education 51 (19.9)

Primary school 106 (41.4)

Middle school 69 (27.0)

High school and above 30 (11.7)

Marital status

Married have spouses 209 (81.6)

Divorced, widowed, or unmarried 47 (18.4)

Employment status

Employed 125 (48.8)

Unemployed 86 (33.6)

Retired 45 (17.6)

Annual personal income, $

<750 116 (45.3)

750–1,499 34 (13.3)

≥1,500 106 (41.4)

Chronic condition

No 168 (65.6)

Yes 88 (34.4)

Relationship with the care recipient

Spouse 81 (31.6)

Parents 101 (39.5)

Other 74 (28.9)

Social support 32.1 ± 7.7

Low social support 24 (9.4)

Moderate support 217 (84.7)

High support 15 (5.9)

Subjective support 18.9 ± 5.2

Objective support 7.7 ± 2.3

Support utilization 5.6 ± 2.2

Loneliness 45.3 ± 8.8

No/low loneliness 116 (45.3)

Moderate/high loneliness 140 (54.7)

Depression 10.0 ± 5.3

Had not significant depressive symptoms 119 (46.5)

Had significant depressive symptoms 137 (53.5)

Persons with SMI

Age (years)

<45 84 (32.8)

45–59 97 (37.9)

≥60 75 (29.3)

(Continued)

TABLE 1 | Continued

Characteristics N (%), Mean ± SD

Medical insurance

Yes 247 (96.5)

No 9 (3.5)

Other chronic diseases

Yes 51 (19.9)

No 205 (80.1)

effect was considered to be significant if the confidence interval
did not include zero. The same procedure was conducted to
analyze three dimensions of social support to determine different
component’s effects. Statistical analyses were conducted using
SPSS 21.0 and the PROCESS macro for SPSS and a significance
level of 0.05 was used throughout.

RESULTS

Descriptive Statistics
Table 1 displays the descriptive statistics results of study sample.
The proportion of women was slightly higher than men (54.3 vs.
45.7%). Nearly a half of the caregivers were aged <60 years. The
majority of caregivers had an education level below high school
(88.3%), and were married have spouses (81.6%). The proportion
of caregivers who were unemployed was 33.6%. More than half of
the caregivers had an annual personal income <1,500$ (58.6%)
and 34.4% of the caregivers had chronic condition. As to the
relationship with the care recipient, 31.6% of the caregivers were
spouse while 39.5% of the caregivers were parents. The mean
score for social support was 32.1 ± 7.7, and the proportion of
family caregivers who had high level of social support was just
5.9%. The mean scores for subjective support, objective support
and support utilization were 18.9 ± 5.2, 7.7 ± 2.3, and 5.6 ±

2.2, respectively. The mean score for loneliness was 45.3 ± 8.8,
and more than half (54.7%) of family caregivers experienced
moderate or high loneliness. The mean score for depression was
10.0 ± 5.3, and 53.5% of family caregivers reported significant
depressive symptoms. As to persons with SMI for whom the
family caregivers cared, 29.3% of them were aged ≥60 years. The
majority of persons with SMI were covered by medical insurance
(96.5%) and did not suffer from other chronic disease (80.1%).

Correlations Among Study Variables
Table 2 presents bivariate inter-correlations among study
variables. As expected, social support and its three components
were significantly negatively correlated with loneliness and
depression. Loneliness and depression were positively correlated.

Results of Mediation Analysis
Table 3 tabulates the results of the regression analyses examining
the mediation hypothesis. The first step assessed whether social
support was related to depression. The unstandardized regression
coefficient for path c turned out to be statistically significant (β
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TABLE 2 | Correlations among social support, loneliness, and depression.

Social Subjective Objective Support Loneliness

support support support utilization

Loneliness −0.460*** −0.425*** −0.218*** −0.377***

Depression −0.300*** −0.263*** −0.154* −0.267*** 0.475***

*p < 0.05, ***p < 0.001.

= −0.16, p < 0.001), indicating that a one-point increase in the
social support score was associated with a decrease of 0.16 score
in depression, with adjustment of caregiver characteristics. The
second step examined whether social support predicted potential
mediator among the study samples. The association between
social support and loneliness (path a, β = −0.47, p < 0.001)
was also found to be significant, suggesting that as social support
grew, the loneliness decreased. The third step explored the direct
effects of social support and loneliness on depression. Loneliness
was positively associated with depression (path b, β = 0.27, p <

0.001). But social support was no longer a significant predictor
of depression (path c’, β = −0.04, p > 0.05), indicating that
loneliness fully mediated the association between social support
and depression and the study hypothesis was verified.

Table 4 displays the size and significance results of direct
effects and indirect effects of social support and its three
dimensions on depression. The association between social
support and depression was fully mediated by loneliness, with
an indirect effect of −0.13 and a 95% confidence interval of
−0.18 to −0.08. As to the three dimensions, the relationship
between subjective support, objective support and depression
were also fully mediated by loneliness; while both the direct and
indirect association between support utilization and depression
were significant, indicating partial mediation interrelationships.

DISCUSSION

Family caregivers are fundamental in giving care to persons
diagnosed with SMI. Caring for the SMI individuals is a
long-term process that needs caregivers to invest endless
time and effort, which may contribute to their psychological
problems (35). Depression is a common adverse health
consequence among family caregivers of persons with SMI
and it affects family caregiver’s day to day life (10). The
current study examined the interrelationships among social
support, loneliness, depression among family caregivers of
persons with SMI and made the first attempt in exploring the
heterogeneous effects of different social support components
in the hypothetical framework. Results suggested the
applicability of the hypothetical mediation model in determining
depressive symptoms among family caregivers of persons
with SMI.

In the current study, more than half (53.5%) of the family
caregivers of persons with SMI had significant depressive
symptoms, which was higher than that reported in Ethiopia
(19%) (10), Sri Lanka (37.5%) (39), California USA (40%) (8), and
Nepal (42.5%) (31). Such variation may be attributed to different

culture settings. In the Chinese setting, especially in rural areas,
the traditional aetiological beliefs about mental illnesses are still
exerting influence, intensifying the stigma focused on persons
with SMI and their family members (40) and then increasing
caregivers’ risks of developing depression. In addition, due to
cultural factors, Chinese caregivers may have a stronger sense of
obligation to provide care for their relatives than those in other
countries (41). That is, for some caregivers, providing care was
not of altruistic intention but out of duty. In this context, Chinese
caregivers perceived lower caregiver esteem, which might lead to
subjective burden and poor psychological status (41). Moreover,
the depression prevalence of the study sample was also higher
than that of caregivers of SMI persons in a rural area in central
China (45.4%) (35). One possible explanation is that mental
health service in the relatively underdeveloped southwest region
is inferior to those in the central region of China (42). This
situation may prevent persons with SMI from getting timely and
effective treatment, thus increasing the intensity of caregiving,
which may contributed to caregivers’ depression (43).

Results of the study showed that the proportion of caregivers
who reported moderate or high loneliness was 54.7%. Important
life transitions that induce changes in one’s existing or expected
social interactions may precipitate the onset of loneliness (44).
Family caregivers are generally informal, without previous
care experience, thus taking on the caregiving burden often
constitutes such a major life transition, resulting in their
sense of loneliness. Consistent with previous literatures (16–18),
the current study illustrated the positive association between
loneliness and depression.

The findings in this study showed that only 5.9% of the
caregivers reported high level of social support, indicating the
social support of this population was rather poor. Caring for
an individual with SMI may handicap many important social
roles of caregivers. Consistent and long-term care task led to
caregivers’ inability to work outside of the home, communicate
with others, freely manage their time and choice of space (44),
and then resulted in their inaccessibility to social networks.

Our results supported the hypothesis that social support was
negatively associated depression, with this relationship being
fully mediated by loneliness. That is, social support acted as a
protective factor by decreasing the feelings of loneliness, which
created a beneficial effect on depression among family caregivers
of persons with SMI. Nevertheless, previous studies focusing
on Chinese internet addicts and migrant children demonstrated
partial mediating frameworks (27, 28). The possible explanation
of this discrepancy might be that the relatively special identity
of family caregivers of persons with SMI placed them at a
disadvantage in loneliness management. SMI individuals were
usually considered to be impulsive, disruptive, violent and
a source of unpredictable risks, thus the public tended to
avoid contact with and isolated them (40, 45). This kind of
discrimination attached tomental illness was also conferred upon
caregivers (46), which limited the opportunities of contacting
and sharing and kept them away from effective loneliness
management. Hence, the buffer effect of social support was likely
to be more attributed to the relieving of loneliness among family
caregivers of SMI individuals than other groups.
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TABLE 3 | Results of the regression models testing the mediation hypothesis.

Variable Total effect of social Direct effect of social Direct effects of social support on

support on depression support on loneliness depression and loneliness on depression

Path c Path a Path c’ and Path b

B SE B SE B SE

Social support −0.16*** 0.04 −0.47*** 0.07 −0.04 0.04

Loneliness - - - - 0.27*** 0.04

Covariates Family caregivers

Gender

Men (ref)

Women 2.17** 0.68 1.11 1.05 1.86** 0.62

Age (years)

<45 (ref)

45–59 0.22 1.05 1.63 1.62 −0.23 0.96

≥60 −1.51 1.18 2.98 1.83 −2.32* 1.08

Education

No formal education (ref)

Primary school −2.28* 0.91 0.22 1.41 −2.34** 0.83

Middle school −3.34** 1.04 −0.18 1.60 −3.29** 0.94

High school and above −3.33* 1.32 1.28 2.05 −3.67** 1.20

Marital status

Married have spouses (ref)

Divorced, widowed, or unmarried −0.39 0.91 −1.26 1.41 −0.04 0.83

Employment status

Employed (ref)

Unemployed 1.10 0.76 −1.83 1.17 1.59* 0.69

Retired 1.55 1.04 −0.56 1.61 1.70 0.95

Annual personal income, $

<750 (ref)

750–1,499 −1.08 0.99 −2.10 1.53 −0.51 0.91

≥1,500 −1.63* 0.72 −3.53** 1.11 −0.67 0.67

Chronic condition

No (ref)

Yes −0.16 0.72 −1.12 1.11 0.15 0.65

Relationship with the care recipient

Spouse (ref)

Parents −0.84 1.03 −1.31 1.59 −0.48 0.94

Other −1.16 0.90 0.96 1.39 −1.42 0.82

Persons with SMI

Age

<45 (ref)

45–59 −0.41 0.89 1.31 1.37 −0.76 0.81

≥60 −0.93 1.08 −0.96 1.67 −0.67 0.98

Medical insurance

No (ref)

Yes 1.00 1.75 7.57** 2.71 −1.06 1.62

Other chronic disease

No (ref)

Yes −0.19 0.81 1.87 1.25 −0.70 0.74

Constant 26.12*** 3.85 51.11*** 5.95 9.73** 3.44

R2 0.23 0.32 0.36

F 3.67*** 5.74*** 6.73***

*p < 0.05, **p < 0.01, ***p < 0.001.
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In accordance with total social support, both the association
between subjective support and depression, objective support
and depression, were fully mediated by loneliness. These two
components were usually conceptualized as “perceived” (i.e.,
subjective) and “received” (i.e., objective) support in many other
researches, both of which had been linked to depression, health-
related quality of life and well-being (47, 48). In addition,
a qualitative study has pointed out that loneliness was not
only related to a loss of social relationships, but also to a
lack of satisfaction with existing moments of social interaction
(44). Therefore, it is recommended that both subjective and
objective support be considered in health intervention programs
targeting the family caregiver population, so as to relieve their
sense of loneliness and ultimately do good to their depression
management. Support utilization reflected the utilizing degree of
all support one can turn to and its negative relationships with
loneliness was found in the current study. Prior study suggested
that encounters in seeking social support were seen to generate
loneliness (44). Results of the study showed that, besides the path
mediated by loneliness, support utilization had direct negative
association with depression, indicating that under the established
social support circumstances, improving the utilization degree of
support might be more essential in relieving depression among
caregivers of persons with SMI.

It’s worth noting that a study focused on Chinese elderly from
cadre’s sanitariums demonstrated the mediating effect of social
support on the association between loneliness and depression
(19). We have tried to assessing the mediating role of social
support based on our data, but results did not support this
conclusion. The stationary lagged effect of social support on
loneliness has been proposed in a prospective study (49). And
compelling evidence was provided by a 5-year longitudinal
study focusing on older adults in Chicago which demonstrated
that loneliness predicted subsequent depressive symptoms
deterioration, but not vice versa (50). In addition, conclusions
of previous studies supported the theoretical rationality of our
hypothesis (27, 28). Prior research has pointed out that a variable
may play multiple roles in the impact mechanism of outcomes,
that is, it could be a leading variable of other variables affecting
outcomes, and also be a mediator of other variables affecting
outcomes (51). Therefore, we believed that the conclusions of the
two studies were complementary to each other and longitudinal
studies were recommended to confirm the mediating framework.

The current study shed new light on the fully mediating
effect of loneliness on the association between social support
and depression among family caregivers of persons with
SMI and extended the content for different social support
components’ role in mediating network. The clinical implication
of our findings may be considerable. Interventions aimed at
strengthening social support, with a specific focus on reducing
feelings of loneliness, may be beneficial in the prevention of
depressive symptoms among family caregivers of persons with
SMI. There is a need for intervention with caregivers, families
and the community as a whole to establish support groups, which
could help to enhance social support andmanage their loneliness.
In addition to focusing on the establishment of objective social
networks, attention should be also paid to the caregivers’ demand

TABLE 4 | Direct and indirect effects of social support and its dimensions on

depression.

Effect B SE 95%CI

Lower Upper

Social support on depression

Direct effect −0.04 0.04 −0.12 0.05

Indirect effect −0.13 0.03 −0.18 −0.08

Subjective support on depression

Direct effect −0.01 0.06 −0.14 0.11

Indirect effect −0.18 0.04 −0.26 −0.11

Osupport on depression

Direct effect −0.02 0.14 −0.29 0.25

Indirect effect −0.18 0.08 −0.36 −0.02

Objective support on depression

Direct effect −0.31 0.14 −0.59 −0.03

Indirect effect −0.33 0.08 −0.51 −0.18

of emotional support, such as being understood and respected, as
well as the availability of support utilization, so as to maximize
the effect of social support in relieving loneliness and depression.

The current study has several limitations. Firstly, the study’s
cross-sectional nature prohibits the inference of any causal
relationships among the variables. Longitudinal studies should
be conducted in the future to provide more definite information
and make up for this defect. Second, this study has adopted self-
reported measurements which can be subjective and may exist
some self-reported bias. Third, this research was conducted in
rural areas of Chengdu City, Sichuan Province, southwest China
and caution should be exercised when extending these results to
other regions.

CONCLUSIONS

The current study provides useful insights into the mechanism
of the benefit effect of social support on depression among family
caregivers of persons with SMI. The results obtained extended the
literature by demonstrating the full mediating role of loneliness
on the link between social support and depression. Interventions
targeting to improve social support should be prioritized to
promote psychological well-being of family caregivers of persons
with SMI.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this
article will be made available by the authors, without
undue reservation.

ETHICS STATEMENT

The studies involving human participants were
reviewed and approved by Ethics Committee of
Sichuan University. The patients/participants provided

Frontiers in Public Health | www.frontiersin.org 7 October 2021 | Volume 9 | Article 729147

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Zhang et al. Full Mediating Role of Loneliness

their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

DL and BZ: conceptualization. DL: methodology. BZ and
XL: software and formal analysis. BZ: writing—original draft
preparation. BZ, XL, and MQ: investigation. BZ, XL, MQ, and

DL: writing—review and editing. All authors contributed to the
article and approved the submitted version.

ACKNOWLEDGMENTS

We first of all wish to thank the respondents for participating in
the study. We are also grateful to all the investigators for their
assistance with data collection.

REFERENCES

1. Zeng Y, Zhou Y, Lin J. Perceived burden and quality of life in Chinese

caregivers of people with serious mental illness: a comparison cross-sectional

survey. Perspect Psychiatr Care. (2017) 53:183–9. doi: 10.1111/ppc.12151

2. National Health Commission of the People’s Republic of China. Reply to

Recommendation No. 2763 of the First Session of the 13th National People’s

Congress. Available online at: http://www.nhc.gov.cn/wjw/jiany/201901/

d531b9dc7b024040afb28261835eba35.shtml (accessed: March 1, 2019).

3. Papastavrou E, Charalambous A, Tsangari H. The cost of caring:

the relative with schizophrenia. Scand J Caring Sci. (2010) 24:817–

23. doi: 10.1111/j.1471-6712.2010.00782.x

4. Singh M, Sousa AD. Factors affecting depression in caregivers of patients with

schizophrenia: an exploratory study. J Ment Health Hum Behav. (2011) 16:24–

31.

5. Möller-Leimkühler AM, Wiesheu A. Caregiver burden in chronic mental

illness: the role of patient and caregiver characteristics. Eur Arch Psychiatry

Clin Neurosci. (2012) 262:157–66. doi: 10.1007/s00406-011-0215-5

6. Wong DFK, Lam AYK, Chan SK, Chan SF. Quality of life of caregivers

with relatives suffering from mental illness in Hong Kong: roles of caregiver

characteristics, caregiving burdens, and satisfaction with psychiatric services.

Health Qual Life Outcomes. (2012) 10:15. doi: 10.1186/1477-7525-10-15

7. Heru AM, Ryan CE, Madrid H. Psychoeducation for caregivers of

patients with chronic mood disorders. Bull Menninger Clin. (2005) 69:331–

40. doi: 10.1521/bumc.2005.69.4.331

8. Magaña SM, García JIR, Hernández MG, Cortez R. Psychological

distress among latino family caregivers of adults with schizophrenia:

the roles of burden and stigma. Psychiatr Serv. (2007) 58:378–

84. doi: 10.1176/ps.2007.58.3.378

9. MacNeil G, Kosberg JI, Durkin DW, Dooley WK, DeCoster J, Williamson

GM. Caregiver mental health and potentially harmful caregiving

behavior: the central role of caregiver anger. Gerontologist. (2010)

50:76–86. doi: 10.1093/geront/gnp099

10. Derajew H, Tolessa D, Feyissa GT, Addisu F, Soboka M. Prevalence of

depression and its associated factors among primary caregivers of patients

with severe mental illness in southwest, Ethiopia. BMC Psychiatry. (2017)

17:88. doi: 10.1186/s12888-017-1249-7

11. Dale F. Loneliness: human nature and the need for social connection. Libr

J. (2008) 133:84.

12. Meltzer H, Bebbington P, Dennis MS, Jenkins R, McManus S, Brugha TS.

Feelings of loneliness among adults with mental disorder. Soc Psychiatry

Psychiatr Epidemiol. (2013) 48:5–13. doi: 10.1007/s00127-012-0515-8

13. Boss L, Kang DH, Branson S. Loneliness and cognitive function in

the older adult: a systematic review. Int Psychogeriatr. (2015) 27:541–

53. doi: 10.1017/S1041610214002749

14. Tabue Teguo M, Simo-Tabue N, Stoykova R, Meillon C, Cogne M,

Amiéva H, et al. Feelings of loneliness and living alone as predictors of

mortality in the elderly: the PAQUID study. Psychosom Med. (2016) 78:904–

9. doi: 10.1097/PSY.0000000000000386

15. Yu J, Lam CLM, Lee TMC. Perceived loneliness among older adults

with mild cognitive impairment. Int Psychogeriatr. (2016) 28:1681–

5. doi: 10.1017/S1041610216000430

16. Pertl M, Rogers J, Brennan S, Robertson I, Lawlor B. Mechanisms linking

benefit finding and psychological wellbeing in spousal dementia caregivers.

Eur Health Psychol. (2016) 18:524.

17. Beeson R, Horton-Deutsch S, Farran CJ, Neundorfer M. Loneliness

and depression in caregivers of persons with Alzheimer’s

disease or related disorders. Issues Ment Health Nurs. (2000)

21:779–806. doi: 10.1080/016128400750044279

18. Kara M, Mirici A. Loneliness, depression, and social support of Turkish

patients with chronic obstructive pulmonary disease and their spouses. J Nurs

Sch. (2010) 36:331–6. doi: 10.1111/j.1547-5069.2004.04060.x

19. Liu L, Gou Z, Zuo J. Social support mediates loneliness and

depression in elderly people. J Health Psychol. (2014) 21:750–

8. doi: 10.1177/1359105314536941

20. Song LY, Biegel DE, Milligan SE. Predictors of depressive symptomatology

among lower social class caregivers of persons with chronic mental illness.

Community Ment Health J. (1997) 33:269–86. doi: 10.1023/a:1025090906696

21. Houtjes W, van Meijel B, van de Ven PM, Deeg D, van Tilburg T, Beekman

A. The impact of an unfavorable depression course on network size and

loneliness in older people: a longitudinal study in the community. Int J Geriatr

Psychiatry. (2014) 29:1010–7. doi: 10.1002/gps.4091

22. Chen L, Alston M, Guo W. The influence of social support on loneliness and

depression among older elderly people in China: coping styles as mediators. J

Community Psychol. (2019) 47:1235–45. doi: 10.1002/jcop.22185

23. Wu ZQ, Sun L, Sun YH, Zhang XJ, Tao FB, Cui GH. Correlation

between loneliness and social relationship among empty nest

elderly in Anhui rural area, China. Aging Ment Health. (2010)

14:108–12. doi: 10.1080/13607860903228796

24. Zhang XJ, Sun L, Yu YL, Shen Q. Correlation between loneliness, family

function and social support among elderly people. Chin J Clin Psychol.

(2010) 18:109–10. doi: 10.16128/j.cnki.1005-3611.2010.01.036

25. Sahin ZA, Tan M. Loneliness, depression, and social support of patients

with cancer and their caregivers. Clin J Oncol Nurs. (2012) 16:145–

9. doi: 10.1188/12.CJON.145-149

26. Domènech-Abella J, Lara E, Rubio-Valera M, Olaya B, Moneta MV,

Rico-Uribe LA, et al. Loneliness and depression in the elderly: the role

of social network. Soc Psychiatry Psychiatr Epidemiol. (2017) 52:381–

90. doi: 10.1007/s00127-017-1339-3

27. He F, Zhou Q, Li J, Cao R, Guan H. Effect of social support on depression of

internet addicts and the mediating role of loneliness. Int J Ment Health Syst.

(2014) 8:34. doi: 10.1186/1752-4458-8-34

28. Li Y, Ma Z, Zhang L. Mediating role of social support and loneliness between

perceived discrimination and depression symptoms among migrant children.

Mod Prev Med. (2018) 45:70–2.

29. Yang JT, Ma GY, Shen Jr, et al. Association between social support and

depression among elderly people in rural area of Yunnan Province. J Kunming

Med Univ. (2019) 40:48–52.

30. Goodridge D, Duggleby W. Using a quality framework to assess rural

palliative care. J Palliat Care. (2010) 26:141–50. doi: 10.1177/0825859710026

00302

31. Vijayalakhmi K. Depression and associated factors among caregivers of

patients with severe mental illness. Int J Indian Psychol. (2016) 3:36–46.

doi: 10.25215/0303.156

32. Xiao, S. The theoretical basis and application of social support questionnaire.

J Clin PsycholMed. (1994) 2:98–100.

33. Russell DW. UCLA Loneliness Scale (Version 3): reliability, validity, factor

structure. J Pers Assess. (1996) 66:20–40. doi: 10.1207/s15327752jpa6601_2

34. Andresen EM,Malmgren JA, CarterWB, Patrick DL. Screening for depression

in well older adults: evaluation of a short form of the CES-D (Center for

Frontiers in Public Health | www.frontiersin.org 8 October 2021 | Volume 9 | Article 729147

https://doi.org/10.1111/ppc.12151
http://www.nhc.gov.cn/wjw/jiany/201901/d531b9dc7b024040afb28261835eba35.shtml
http://www.nhc.gov.cn/wjw/jiany/201901/d531b9dc7b024040afb28261835eba35.shtml
https://doi.org/10.1111/j.1471-6712.2010.00782.x
https://doi.org/10.1007/s00406-011-0215-5
https://doi.org/10.1186/1477-7525-10-15
https://doi.org/10.1521/bumc.2005.69.4.331
https://doi.org/10.1176/ps.2007.58.3.378
https://doi.org/10.1093/geront/gnp099
https://doi.org/10.1186/s12888-017-1249-7
https://doi.org/10.1007/s00127-012-0515-8
https://doi.org/10.1017/S1041610214002749
https://doi.org/10.1097/PSY.0000000000000386
https://doi.org/10.1017/S1041610216000430
https://doi.org/10.1080/016128400750044279
https://doi.org/10.1111/j.1547-5069.2004.04060.x
https://doi.org/10.1177/1359105314536941
https://doi.org/10.1023/a:1025090906696
https://doi.org/10.1002/gps.4091
https://doi.org/10.1002/jcop.22185
https://doi.org/10.1080/13607860903228796
https://doi.org/10.16128/j.cnki.1005-3611.2010.01.036
https://doi.org/10.1188/12.CJON.145-149
https://doi.org/10.1007/s00127-017-1339-3
https://doi.org/10.1186/1752-4458-8-34
https://doi.org/10.1177/082585971002600302
https://doi.org/10.25215/0303.156
https://doi.org/10.1207/s15327752jpa6601_2
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Zhang et al. Full Mediating Role of Loneliness

Epidemiologic Studies Depression Scale). Am J Prev Med. (1994) 10:77–

84. doi: 10.1016/S0749-3797(18)30622-6

35. Yu Y, Tang B, Liu Z, Chen Y, Zhang X, Xiao S.Who cares for the schizophrenia

individuals in rural China — A profile of primary family caregivers. Compr

Psychiatry. (2018) 84:47–53. doi: 10.1016/j.comppsych.2018.04.002

36. Baron RM, Kenny DA. The moderator-mediator variable distinction in social

psychological research: conceptual, strategic, statistical considerations. J Pers

Soc Psychol. (1986) 51:1173–82. doi: 10.1037/0022-3514.51.6.1173

37. Hayes AF. Introduction to Mediation, Moderation, and Conditional

Process Analysis: A Regression-Based Approach. New York, NY: Guilford

Publications (2013).

38. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing

and comparing indirect effects in multiple mediator models. Behav Res

Methods. (2008) 40:879–91. doi: 10.3758/BRM.40.3.879

39. Rodrigo C, Fernando T, Rajapakse S, Silva VD, Hanwella R. Caregiver strain

and symptoms of depression among principal caregivers of patients with

schizophrenia and bipolar affective disorder in Sri Lanka. Int J Ment Health

Syst. (2013) 7:2. doi: 10.1186/1752-4458-7-2

40. Phillips MR, Pearson V, Li F, Xu M, Yang L. Stigma and expressed emotion: a

study of people with schizophrenia and their family members in China. Br J

Psychiatry. (2002) 181:488–93. doi: 10.1192/bjp.181.6.488

41. Chang S, Zhang Y, Jeyagurunathan A, Lau YW, Sagayadevan V, Chong

SA, et al. Providing care to relatives with mental illness: reactions

and distress among primary informal caregivers. BMC Psychiatry. (2016)

16:80. doi: 10.1186/s12888-016-0786-9

42. Liu C, Chen L, Xie B, Yan J, Jin T, Wu Z. Number and characteristics of

medical professionals working in Chinese Mental Health Facilities. Shanghai

Arch Psychiatry. (2013) 25:277–85. doi: 10.3969/j.issn.1002-0829.2013.05.003

43. Miyashita M, Narita Y, Sakamoto A, Kawada N, Akiyama M, Kayama M,

et al. Care burden and depression in caregivers caring for patients with

intractable neurological diseases at home in Japan. J Neurol Sci. (2009)

276:148–52. doi: 10.1016/j.jns.2008.09.022

44. Vasileiou K, Barnett J, Barreto M, Vines J, Atkinson M, Lawson

S, et al. Experience of loneliness associated with being an

informal caregiver: a qualitative investigation. Front Psychol. (2017)

8:585. doi: 10.3389/fpsyg.2017.00585

45. Wong C, Davidson L, Anglin D, Link B, Gerson R, Malaspina D, et al.

Stigma in families of individuals in early stages of psychotic illness:

family stigma and early psychosis. Early Interv Psychiatry. (2010) 3:108–

15. doi: 10.1111/j.1751-7893.2009.00116.x

46. Lien YJ, Kao YC, Liu YP, Chang HA, Tzeng NS, Lu CW, et al.

Internalized stigma and stigma resistance among patients with

mental illness in Han Chinese Population. Psychiatr Q. (2015)

86:181–97. doi: 10.1007/s11126-014-9315-5

47. Zhou K, Li H, Wei X, Yin J, Liang P, Zhang H, et al. Relationships between

received and perceived social support and health-related quality of life

among patients receiving methadone maintenance treatment in Mainland

China. Subst Abuse Treat Prev Policy. (2017) 12:33. doi: 10.1186/s13011-017-

0116-3

48. Aranda MP, Castaneda I, Lee PJ, Sobel E. Stress, social support, and coping

as predictors of depressive symptoms: gender differences among Mexican

Americans. Soc Work Res. (2001) 25:37–48. doi: 10.1093/swr/25.1.37

49. Zhang S, Tian Y, Sui Y, Zhang D, Shi J, Wang P, et al. Relationships

between social support, loneliness, and internet addiction in Chinese

postsecondary students: a longitudinal cross-lagged analysis. Front Psychol.

(2018) 9:1707. doi: 10.3389/fpsyg.2018.01707

50. Cacioppo JT, Hawkley LC, Thisted RA. Perceived social isolation makes me

sad: 5-year cross-lagged analyses of loneliness and depressive symptomatology

in the Chicago health, aging, and social relations study. Psychol Aging. (2010)

25:453–63. doi: 10.1037/a0017216

51. Zhu, H.The Influence of Social Capital on theMental Health of Rural Residents:

Based a Investigation in County. S. Nanjing Agricultural University (2016).

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Zhang, Lv, Qiao and Liu. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) and the copyright owner(s) are credited and that the original publication

in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org 9 October 2021 | Volume 9 | Article 729147

https://doi.org/10.1016/S0749-3797(18)30622-6
https://doi.org/10.1016/j.comppsych.2018.04.002
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1186/1752-4458-7-2
https://doi.org/10.1192/bjp.181.6.488
https://doi.org/10.1186/s12888-016-0786-9
https://doi.org/10.3969/j.issn.1002-0829.2013.05.003
https://doi.org/10.1016/j.jns.2008.09.022
https://doi.org/10.3389/fpsyg.2017.00585
https://doi.org/10.1111/j.1751-7893.2009.00116.x
https://doi.org/10.1007/s11126-014-9315-5
https://doi.org/10.1186/s13011-017-0116-3
https://doi.org/10.1093/swr/25.1.37
https://doi.org/10.3389/fpsyg.2018.01707
https://doi.org/10.1037/a0017216
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	The Full Mediating Role of Loneliness on the Relationship Between Social Support and Depression Among Rural Family Caregivers of Persons With Severe Mental Illness
	Introduction
	Materials and Methods
	Participants and Procedures
	Measures
	Statistical Analysis

	Results
	Descriptive Statistics
	Correlations Among Study Variables
	Results of Mediation Analysis

	Discussion
	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


