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Abstract
Background

Dependence is a common mental disorder among the elderly increases with increasing age，and can lead
to serious health problems. This study aimed to assess the association between social resources and
dependency, and explored the effect of social support on modification of important risk factors for
dependency among elderly.

Method

The present study was a population-based cross-sectional study. A total of 950 participants aged ≥ 60
years were selected using a complex multistage sampling design from 22 locations in China. All data
were collected using questionnaires by face-to-face interviews. The dependency was assessed using the
standardized Minnesota Multiphasic Personality Inventory-II, and the social resource was assessed using
the questionnaires of Older American Resources and Services (OARS) in Chinese version. The logistic
regression analysis was used to evaluate the association between dependency and social resources. The
analysis of covariance was performed to evaluate the effect of social support on modification of
important risk factors for dependency.

Results

A total of 913 participants were included in the analysis, and 10.3% of males and 14.4% of females were
identified as dependency. The results of logistic regression analysis showed that a significant negative
association between the levels of social resource and dependency. The odds ratio was 0.78 (95% CI,
0.73–0.84) after adjusting for important confounding factors. The results of analysis of covariance
showed the differences in the mean dependency score between different chronic disease status and
social support level.

Conclusion

The levels of social resources were negatively associated with dependency. Our results suggest that the
social support had both a direct effect on dependency and an indirect effect through modifying chronic
disease status and individual income.

Background
Aging is accompanied with an increasing number of health problems and challenges for individuals,
society, and health systems. A common concern is that the prevalence of chronic diseases, the need for
health and social services, and dependency among the elderly increases with increasing life expectancy
[1,2].
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Dependency is a personality disorder in which people are highly dependent on others to meet their
emotional and physical needs and results in the gradual loss of autonomy [3,4]. Dependency can lead to
disability and premature functional dependence and is associated with length of hospital stay, increased
healthcare costs, and adverse effects on the physical and mental health of caregivers [5,6].
Epidemiological studies showed that dependency is associated with a variety of behavioral problems and
leads to increases in consequences of ill health such as depression, suicide, heart disease and all-cause
mortality [7,8].

The prevalence of dependency is high among the elderly worldwide [9]. In traditional countries, the family
is considered their major healthcare resource. However, with the change in the world population structure
and social economy, the family can no longer be considered the major healthcare resource [10]. A
previous research indicated that socially disadvantaged elderly and those without family members to
provide unpaid care and sufficient income might fall into dependency early [11]. Another work reported
that the elderly living alone have low levels of dependency. The inconsistent results of the two studies are
not well understood. However, a recent study suggests that the relationship between dependency or
health status and provision of support is complicated and by no means a simple one.

In fact, most community care policies for the elderly have increased dependency on the family for
caregiving. Thus, family caregiving has become an expanding phenomenon [12]. Even in resource-rich
countries, the demand for homecare services has also increased. Alternative services have been
developed to enable people to become independent in terms of personal care activities if possible or
could be provided through the improvement of services [13,14]. Such services may enhance
independence, reduce dependency, and lead to cost reduction; however, the validity of these various
assumptions has not been examined yet. For the elderly, a worldwide a key challenge is the decline in the
traditional sources of formal and informal care [15].

Exploring effective methods to reduce and delay the dependency of the elderly is a priority problem aim to
alleviate the shortage of healthcare resources and the increase for need caused by rapid aging. In this
study, the association between dependency and the level of social resources will be clarified. To the best
of our knowledge, the complex relationship between dependency or chronic disease status and provision
of support has not been elucidated through complete data analysis. Therefore, the research questions
were addressed in the current study. Our aim is to provide evidence for further study and development of
effective intervention strategies to reduce dependency among the elderly.

Methods
Study design

This work adopted a cross-sectional study design nested in the project “Accessibility Evaluation of
Health-Related Resources for the Elderly (AEHRR). All participants provided written informed consent
before participation. The study was approved by the institutional review board at the School of Public
Health, Zhejiang University.
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Setting and participants

A total of 950 general residents aged ≥ 60 years were selected using a complex multistage sampling
design. Sampling was conducted in 22 locations (urban/rural) in four provinces (Zhejiang, Heilongjiang,
Xinjiang, and Chongqing) in China from 2019 to 2020. A population-based survey was conducted to
assess the health and health-related resources of accessibility from multiple aspects: social, economic,
behavioral and psychological, medical, and environmental among the general elderly. Subjects who were
unable to complete the questionnaire were excluded.

Data collection

Data were collected using questionnaires provided during face-to-face interviews. Part of the family
interviews was conducted by investigators who were guided by villagers proficient in the local language.
The questionnaires consisted of 9 parts comprising 428 items. The main contents included the following:
social resources, medical resources, community health service resources, psychological resources,
environmental resources, and activities involving daily living assessment.

Measurements

Dependency scale was validated as a measure of dependency from the standardized Minnesota
Multiphasic Personality Inventory-II in Chinese version. The dependency scale comprised 57 items. The
raw score was converted into a standardized T-score. Dependency is defined as the standardized T-score
greater than or equal to 60 points. Social resource status was assessed using the Chinese version
questionnaires of Older American Resources and Services (OARS). The OARS social resource scale
included three dimensions: social interaction, availability of social support and practical assistance, and
interpersonal relation. The ratings were summed to yield a total score. High scores indicate high levels of
social resource. Two potential variables were distinguished with four questions for the availability of
social support and family assistance. The availability of social support was measured using two
questions as follows: “Is there someone who would give you any help at all if you were sick or disabled?”
and “Do you find yourself feeling lonely?” The family assistance included two questions: “Who do you
live with at present?” and “Do you see your relatives and friends as often as you want to or not?”

Statistical analysis

Statistical analysis was restricted to the 913 participants with complete questionnaires and dependency
assessment data. Descriptive statistics were used to describe the general characteristics of the study
participants.

The logistic regression model was used to evaluate the association between dependency and social
resources. The dependency score was treated as a binary variable. If the participant’s T-score of
dependency scale is greater than or equal to 60 points, then they will be regarded as a dependent
individual in the binary dependent variable of the logistic regression model expressed by “1”; otherwise,
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“0” if their score is lower than 60 points. As a continuous variable, the score of social resources is the
sum of the scores of the three dimensions. High scores are considered to have more social resources.

In multiple linear regression analysis, the dependency score was included in the analyses as a continuous
dependent variable. A separate standardized estimate was calculated for the four dimensions of social
resources to evaluate the association between social resource level and dependency score from different
dimensions. The scores were adjusted for age, gender, education level, marital status, individual income,
smoking status, alcohol use, physical activity, and chronic disease status.

Analysis of covariance (ANCOVA) was performed two times by using the general linear model (GLM)
procedure. In model 1, the change in dependency score was evaluated based on the four categories. The
four categories were derived according to different chronic disease status and social support. The four
categories were represented by groups. Group 1 is the reference group and consists of individuals who
reported one or more chronic diseases and without social support. Group 2 consists of individuals
without chronic diseases but without social support. Group 3 consists of individuals with chronic
diseases and social support. Group 4 consists of individuals without chronic diseases but with social
support. Variance homogeneity test and normality test were performed. The mean and standard error
were calculated for dependency score among the four groups. The linear trend was assessed using a
general linear model. Comparisons were conducted among the four groups by using an F test with a
significance level of 0.05. All analyses were performed using SAS for Windows (version 9.4).

Results

The demographic characteristics of the study participants are shown in Table 1. The mean age of the
participants was 68.5 years. Also, 10.3% of males and 14.4% of females were categorized as dependency
in accordance with their response on the 57-item dependency scale.

Table 2 shows the significant negative association between the levels of social resource and dependency
by binary logistic regression analyses. After adjusting for age, gender, chronic disease status, individual
income, education level, physical activity, marital status, smoking and alcohol use, the odds ratio was
0.78 (95% CI, 0.73–0.84), p<0.001.

The β coefficients of social resources score in different dimensions and important independent variables
for dependency score are shown in Table 3. The levels of social support were most strongly negatively
associated with dependency score compared with those of the other three dimensions of social
resources, such as social communication, family support, and interpersonal relationship in the multiple
regression (p<0.001). The results of multiple linear regression analysis also showed that dependency
score was significantly negatively associated with the individual income, education level, and physical
activity but positively associated with the chronic disease status. The difference in the dependency score
between males and females was significant. The association with dependency among males was
significant than among women.
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The differences in the mean dependency score between different chronic disease status and social
support level are shown in Table 4. Group 2 (without chronic disease and without social support) had
lower dependency score than group 1 (chronic disease and without social support). Group 3 (with chronic
disease and with social support) had lower dependency score than group 2. Group 4 (without chronic
disease and with social support) had lower dependency score than group 3. The test for linear trend of
mean was significant. Similar results were obtained in other covariance analyses. Groups 1 (low income
and without social support), 2 (high income and without social support), 3 (low income and with social
support), and 4 (high income and with social support) had gradually decreasing mean dependency
scores, resulting in a significant linear trend.

Discussion
In this study, the association between social resources and dependency among the elderly was explored.
The results of logistic regression analyses showed that the levels of social resources were negatively
associated with dependency scale. In the multiple linear regression analysis, the high levels of social
support were significantly associated with low levels of dependency.

In the Chinese version of OARS, the availability of social support and practical assistance on one
dimension of social resources was divided into two parts: social support and family support. This model
is similar to the measurement scale of social resources developed in China, and its reliability and validity
have been confirmed and widely used in other studies [16,17]. Compared with the levels of family support,
the levels of social support were more significant and negatively associated with dependency. The
present results can be partly supported by previous findings [18]. In some Asian countries, the elderly are
highly respected in traditional societies and are living with close relatives [19]. They always receive care
from their children or other family members when they suffer from diseases or disability. With the change
in the socio-economic and population structures, the elderly have lost their traditional role in the family in
China and some other countries of the world [20,21]. This traditional resource, that is, the formal and
unpaid care provided by the family to support the elderly living at home and long-term residential care,
will decline in China and other countries [22,23]. The projected decline may affect the social care budgets
and hospital discharge directly or indirectly and is a key challenge for aging societies worldwide.

Other studies have shown that dependency will have a considerable effect on families and those who
provide care [24]. Many of the elderly consider that the responsibility for care should be with the family
rather than with the state. However, increasing numbers of single-person households and divorces,
geographically disparate families, increasing number of female employment, and extended working life
will make it difficult for such families to provide elderly care in the future [25]. This scenario is not only
observed in traditional and high-income countries but also worldwide. In England, local authorities have
tightened their eligibility criteria for publicly funded care, and the elderly with substantial savings or
incomes will be required to pay for their care privately or unpaid care from their family. The form of care
provision leads to considerable negative effects on the carer’s health, and as the carers are often young,
their ability to remain in workforce will also be affected.
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Recent study has emphasized that the elderly often spend many years in a state of dependency and
these elderly are now more live in the community. The number of care homes has decreased over the past
two decades, and an increasing number of the elderly choose to live at home in China. However, the
prevalence of dependency continuously increases due to population aging, chronic health conditions, and
change in social and economic landscapes [26,27]. The elderly will have complex care needs that require
sustained input from family carers or community health or social services to support independent living.
The results of our study suggest that the levels of high social support are more significantly negatively
associated with dependency compared with family support.

To the best of our knowledge, only few studies have reported that chronic diseases and income levels are
associated with dependency [28]. A longitudinal study reported that dependency occurs early in the
socially disadvantaged [29]. In the present work, the dependency scores were positively associated with
chronic disease status and negatively associated with individual income. Analysis of the association
between dependency and social support, chronic disease status, and individual income showed that
those with social support and without chronic disease had the lowest dependency score. Moreover, those
who suffer from chronic diseases but receive social support had lower dependency score compared with
those without chronic disease but receive poor social support. The highest dependency score was
observed among those who had low income and poor social support. Compared with those who had a
high income and poor social support, those who had a lower income but had high levels of social support
show a lower dependency score. These results suggest that a high level of social support can modify the
effects of chronic disease status and low income on dependency, thereby reducing the risk of developing
dependency.

A recent study shows that dependency is independently and significantly associated with direct cost of
medical, social, informal, and total care costs [30]. Effective interventions that reduce patient dependence
on caregivers may be associated with remarkable reduction in direct cost of medical, social, informal, and
total care costs. Furthermore, other study found that increased dependency has high incidence and there
is relatively little in the way of from the statutory community services. Dependency is probably widely
under recognized in related management departments and receives inadequate action after it is
recognized. Therefore, understanding how social resource availability affects elderly health profiles
results in the change in dependency level, reduces dependency-related total costs, and helps in
developing intervention strategies and policies.

Limited studies have been conducted on the association between dependency that affects personal
autonomy with health status and social support among the elderly. In the present study, the risk factors
related to dependency and the effects of social support on dependency score among individuals with or
without chronic diseases were investigated. High levels of social support are associated with reducing
dependency and increasing personal autonomy among the elderly. These results are essential to plan
health and social care provision and the projection of future needs for services.
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Family support is a major factor in maintaining elderly functions and has been accepted generally. The
functions most commonly lost, such as shopping, cooking, and doing housework, while inessential for an
elderly living with children, spouse, or relative, may be crucial for an isolated elderly living alone. Other
studies have shown that such elderly are likely to become dependent. Therefore, our findings suggest that
the provision of appropriate services, such as home help and care through the social support system
whether directly or indirectly, may reduce the dependency and delay or prevent the need for receiving
support and care among the elderly.

This study has several limitations. First, this work adopted a cross-sectional design; thus, we could only
determine the association between social resources and dependency but not causality. Although we
conducted ANCOVA by using GLM to evaluate the change in dependency score based on the four
categories and found a significant linear trend, the precise causal relations could not be assessed.
However, theoretical justifications for the causal directions were provided in support of the relationships
posited in the ANCOVA model by the subgroup. In further studies, a longitudinal study design is needed to
clarify the possible causality.

Conclusions
the study identified the association between poor social support with increased risk of dependency. The
findings provide preliminary evidence for the direct and indirect effects of social support on dependency.
Furthermore, social support has an indirect effect on dependency mainly by modifying chronic disease
status and individual income. This work represents a preliminary undertaking; however, further studies are
needed to explore effective social support strategies for reducing or delaying dependency among the
elderly.
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Table 1. Characteristics of study participants in the study

Variable categories Men (N = 380) Women (N = 533)

n         % n        %

Age (yr)        

  60–69 228 (60.0) 341 (64.0)

  70–79 131 (34.5) 149 (27.9)

  ≥80 21 (5.5) 43 (8.1)

Ethnicity        

  Han 166 (43.7) 337 (63.2)

  Ethnic minorities 214 (56.3) 196 (36.8)

Marital status        

  Married 345 (90.8) 389 (73.0)

  Non-married 35 (9.2) 144 (27.0)

Education (yr)        

  0-6 44 (11.6) 132 (24.8)

  7-9 163 (42.9) 190 (35.6)

  10-12 96 (25.3) 115 (21.6)

  13+ 77 (20.2) 96 (18.0)

Individual income        

  ¥0 to 1,999 232 (61.1) 318 (59.7)

  ¥2,000 to 3,999 80 (21.1) 150 (28.1)

  ¥4,000 to 5,999 48 (12.6) 39 (7.3)

  ¥6,000 and Over 20 (5.2) 26 (4.9)

Smoking status        

  Yes 118 (31.1) 8 (1.5)

  No 262 (68.9) 525 (98.5)

Alcohol use        

  Yes 146 (38.4) 40 (7.5)

  No 234 (61.6) 493 (92.5)
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Physical activity        

  Yes 130 (34.2) 230 (43.2)

  No 250 (65.8) 303 (56.8)

Chronic disease status        

  Yes 259 (68.2) 352 (66.0)

  No 121 (31.8) 181 (34.0)

Dependence status        

  Yes 39 (10.3) 77 (14.4)

  No 341 (89.7) 456 (85.6)

  

Table 2. The odds ratios of social resources levels for dependency status by logistic regression model

Variables Odds Ratios 95% Confidence Interval p-Value

  Social resources 0.78  0.73 0.84 <0.001

  Age 1.02  0.99 1.05 0.229

  Gender 1.29  0.79 2.11 0.314

  Chronic disease status 1.38  0.87 2.20 0.174

  Individual income 0.94  0.67 1.32 0.737

  Education levels 0.99  0.77 1.27 0.942

  Physical activity 0.84  0.52 1.36 0.479

  Marital status 0.83  0.65 1.07 0.151

  Smoking status 0.69  0.31 1.52 0.355

  Alcohol use 0.79  0.41 1.53 0.486
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Table 3. TheβCoefficients of different dimensions of social resources for dependency score and
important independent variables from multiple regression analysis

Variables β SE p-Value

Social support -3.69 0.32 <0.001

Social communication 0.15 0.30 0.625

Family support -0.59 0.51 0.255

Interpersonal relationship 0.52 0.49 0.294

Chronic disease status 3.61 0.82 <0.001

Individual income -1.81 0.58 0.001

Gender -1.91 0.90 0.034

Education levels -1.13 0.46 0.014

Physical activity -2.04 0.89 0.022

Age 0.06 0.06 0.293

Marital status 0.13 0.45 0.760

Smoking status -0.85 1.28 0.505

Alcohol use -1.88 1.12 0.095

    β: standardized regression coefficient

    SE: standard error
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Table 4. The change in levels of dependency association with the social support and important risk
factors

Variable
categories

Variable description Dependence
score

Mean

SE p-
Value

 

Chronic disease          

Group 1 Chronic disease (+), Social support
(-)

50.43 0.84    

Group 2 Chronic disease (-), Social support (-) 45.94 1.29 0.003  

Group 3 Chronic disease (+), Social support
(+)

42.17 0.58 0.008  

Group 4 Chronic disease (-), Social support
(+)

38.71 0.80 <0.001  

                               P for trend <0.001      

           

Individual income          

Group 1 Low income, Social support (-) 50.47 0.97    

Group 2 High income, Social support (-) 47.23 1.17 0.040  

Group 3 Low income, Social support (+) 42.22 0.66 <0.001  

Group 4 High income, Social support (+) 38.99 0.85 0.005  

                               P for trend <0.001      

Covariates included in the analysis of covariance were age, gender, education levels, physical activity,
marital status, smoking status and alcohol use.
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