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Abstract: Background: The prevalence of dependency personality disorder is high among elderly
individuals with a low level of social support. The objective of this study was to explore the
dependency associated with important community resources among elderly individuals with a low
level of social support from the perspective of resource demand. Methods: The population-based cross-
sectional study was conducted in 22 locations in China. A total of 950 participants aged ≥60 years
were selected using a complex multistage sampling design. All the data were collected using
questionnaires via face-to-face interviews. The dependency was assessed using the standardized
Chinese version of the Minnesota Multiphasic Personality Inventory-II. Community resources were
assessed using 43 items. Logistic regression analysis was used to evaluate the association between
dependency and important community resources. Results: Bivariate analysis showed that the level of
social support was negatively associated with levels of income (p < 0.001) and education (p = 0.008)
and was positively associated with social communication and interactions (p < 0.001). The logistic
regression analysis showed that the emergency call or survival monitoring system (ECSMS) was the
most important community resource that was significantly associated with the levels of dependency;
the odds ratio was 2.64 (95% CI, 1.07–3.91; p = 0.031) among elderly individuals with a low level
of social support. Conclusions: The levels of dependency were most significantly associated with
the ECSMS among elderly individuals with a low level of social support. Our results suggest that
improving the ECSMS can be the main problem in the development of community resources.

Keywords: dependency; community resources; low level of social support; elderly

1. Introduction

With the rapidly increasing aging population, solving the allocation of community
health service resources that meet the needs of the elderly is important, especially for
individuals with poor social support and low income [1,2]. The increasing prevalence of
their dependency leads to increasing demand for medical and social services [3]. Although
dependency has become an urgent problem requiring immediate solutions, a recent study
has shown that the relationship between dependency and health status or the provision of
support is complicated and by no means a simple one [4].

Traditional dependency is a personality disorder in which individuals are highly
dependent on others to fulfill their emotional and physical needs, resulting in the gradual
loss of autonomy [5,6]. Dependency can lead to disability and premature functional
dependency and is associated with longer hospital stays, increased healthcare costs, and
adverse effects on the physical and mental health of caregivers [7,8]. Epidemiological
studies have shown that dependency is associated with depression, suicide, and all-cause
mortality, and leads to increases in consequences of ill health [9,10]. A study demonstrated
a rate of transition to dependency in a high proportion of patients beyond the rehabilitation
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provided. All patients have a greater need for health surveillance and community support
after hospital discharge [11].

In the past, the main focus of dependency studies was mostly on the negative conse-
quences. Recently, studies have shown that dependency on health services agencies can be
described as a positive condition for patients because it helps them feel as if they are in a
safe and comfortable place [12]. The theory of resource dependency emphasizes that the
survival of an organization needs to absorb resources from the surrounding environment
and needs to depend on and interact with the surrounding environment to achieve better
survival [13,14]. Some studies have shown that place dependency is positively associated
with the service quality of the place [15]. In other words, the better the service of a place, the
more dependent the individual is on the place. More recently, dependency on community
services has been considered as being on a continuum of more or less autonomy, and the
situation might be an often necessary and helpful temporary phase toward autonomy. It is
the transitory and ever-changing state of dependency on community services that makes
dependency not an entirely negative phenomenon [16].

With aging, elderly individuals become more vulnerable to environmental chal-
lenges [17]. The community environment is particularly important for the well-being
of elderly individuals, especially for their mental health [18]. A longitudinal study has
identified the availability of social resources as an important factor in the likelihood of
assistance with dependency. Moreover, resource inequality has been identified as a barrier
to covering the necessary long-term support for independency [19].

The World Health Organization suggests promoting aging-in-place (AIP) policies
for both developed and developing countries [20]. AIP refers to “the ability to live in
their own home and community safely, independently, and comfortably, regardless of age,
income, or ability level”. It contributes to the well-being of elderly individuals by providing
a sense of attachment, connectedness, security and familiarity, identity, autonomy, and
independence [21–24]. Although it is recognized that elderly individuals generally prefer
to stay in their homes and communities for as long as possible, the situation is more
complicated for elderly individuals with low income who lack financial resources and care
support for their preferred mode of living when faced with physical decline. However,
more than 80% of elderly individuals expressed a wish to remain living in the community
even when their health and functioning deteriorated to the point where they could no
longer live alone. With the increasing number of elderly living in the community, various
problems have been raised, which bring new challenges to community medical services. At
present, many more advanced apartments and modern elderly community for the elderly
have been constructed in China. However, most of them are elderly with low income and
level of social support, the community health services and facilities that they live in are
imperfect, and many communities do not even have an emergency service system.

The main objective of this study was to assess the community resources associated
with dependency among elderly individuals with a low level of social support. On the basis
of the theory of resource dependency and AIP policies, we want to know the community
resources that the elderly are dependent. We hypothesized that the elderly can live in their
familiar communities for a longer time by providing or improving these resources.

2. Materials and Methods
2.1. Subjects

This study was based on the “Accessibility Evaluation of Health-Related Resources for
the Elderly” project using a cross-sectional design. A total of 950 community residents aged
≥60 years were selected using a multistage sampling design. Sampling was conducted in
22 locations in four provinces (Zhejiang, Heilongjiang, Xinjiang, and Sichuan) in China
during the period from July 2019 to November 2019. A population-based survey was
conducted to assess the health and health-related resources of accessibility of the elderly
population from the following aspects: socioeconomic, behavioral and psychological,
medical, and environmental.
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Study excluded subjects who were unable to complete the questionnaire. All partici-
pants provided written informed consent before participation in this study. The study was
approved by the institutional review board at the School of Medicine, Zhejiang University
(ZGL201907-10).

2.2. Data Collection

Data were collected through face-to-face interviews using structured questionnaires.
The questionnaire is divided into 9 parts and comprises 428 items. The main content
comprised demographics, general health status, behavioral habits, environmental and
community health service resources, socioeconomic resources, psychological resources,
and activities of daily living assessment. Before the formal investigation, we produced a
preliminary survey to verify the validity of the questionnaire. The duration of the interview
was approximately 45 to 60 min for the majority of participants. Many of the elderly
needed more time; some of them even asked to stop taking part in the investigation. The
interviewer suggested that they may take a rest and asked if they would like to complete
the questionnaire. Those who did not agree to continue were excluded from the study.

The general characteristics of the participants included the following: age, gender,
ethnicity, income, education level, self-reported chronic disease status, daily habits, and
physical activity level. Environmental assessment is generally conducted from three
aspects: physical, social, and psychological. In this study, community environmental
resources were assessed using 43 items. The main questions are as follows: “Does your
community have an emergency call or survival monitoring system (ECSMS) or provide
corresponding services?” “Do you think it is necessary for someone to check and assess
your overall health in this way?” “Does your community hold regular lectures on health
knowledge?” If respondents responded with “yes”, then the answer was coded as “1”;
otherwise, it was coded as “0”. For the question “In the past six months, how many times
have you been to community health service organizations for treatment or received a
general practitioner’s on-site service?”, the answers were divided into four levels including
“<2 times”, “2–3 times”, “4–6 times” and “>6 times”. Income satisfaction was measured by
the following question: “Do you think your income is enough to meet your general needs?”
The responses were recorded using four levels as follows: “sufficient”, “just enough”,
“slightly inadequate” and “wholly inadequate”.

The Chinese version of the dependency scale used in this study was validated by
the standardized Minnesota Multiphasic Personality Inventory-II [25]. The dependency
scale comprised 57 items. The raw score was calculated and converted into a standardized
T-score. A score of 60 or above indicate meeting the criteria for dependency personality
disorder. Social resource status was assessed using the Chinese version of the question-
naires of the Older American Resources and Services (OARS) social resource scale. The
ratings were summed to yield a total score. A high level of social support was defined as
an OARS score greater than or equal to 11 points. Participants’ personality characteristics
were measured using the Eysenck Personality Questionnaire (EPQ).

2.3. Statistical Analysis

The present analysis was conducted with 913 participants who had complete question-
naires and dependency assessment data. The characteristics of the study participants were
described using descriptive statistics analysis. We calculated percentages for categorical
variables and calculated the means and standard deviations for the continuous variables.

The chi-squared test was used to perform bivariate analysis for the level of social
support and related factors. For data that did not meet the requirement of the chi-squared
test, Fisher’s exact test was used. The participants were divided into two groups, high level
of social support and low level of social support, by OARS scores. All statistical tests used
a two-sided test, and a value of p < 0.05 indicated statistical significance.

We used a separate logistic regression model to evaluate the dependency-associated
community resources between the elderly with low and high levels of social support. If
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the participant’s T-score on the dependency scale was greater than or equal to 60 points,
then they were regarded as dependent individuals in the binary dependent variable of
the logistic regression model, expressed by “1,” and “0” was used for scores lower than
60 points. A total of 43 community resource variables with a value of p < 0.05 in the
univariate analysis were included in the multivariate logistic regression analysis. In the
model, dependency was the outcome variable, community resources were the predictive
variable, and the covariates included age, gender, income satisfaction, alcohol use, smoking
status, physical activity, chronic disease status, Geriatric Depression Scale (GDS-15) scores,
and EPQ scores. All analyses were performed using SAS for Windows (version 9.4).

3. Results

The characteristics of the study participants by gender are shown in Table 1. Among all
the participants, 533 (58.4%) were female, and 380 (41.6%) were male. Approximately 22.3%
lived in cities, and 77.7% lived in town and rural areas. A total of 66.7% of participants
self-reported that they had one or more chronic diseases. The average dependency score
showed no significant difference between males and females (p = 0.664).

Table 1. Characteristics of study participants in the study.

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

n % n %

Age (year)
60–69 228 (60.0) 341 (64.0)
≥70 152 (40.0) 192 (36.0)

Region
City 60 (15.8) 144 (27.0)

Town 200 (52.6) 277 (52.0)
Rural 120 (31.6) 122 (21.0)

Education (year)
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 1999 232 (61.1) 318 (59.7)

¥2000 to 3999 80 (21.1) 150 (28.1)
¥4000 and Over 68 (17.8) 65 (12.2)

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)

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)

Income satisfaction
Sufficient 87 (22.8) 118 (22.2)

Just enough 148 (38.9) 212 (39.9)
Slightly inadequate 82 (21.5) 122 (22.9)
Wholly inadequate 64 (16.8) 80 (15.0)

Measured Variables (Mean, SD)
Dependency scores 43.8 (11.6) 43.2 (13.7)
Depression scores 3.2 (2.9) 3.6 (3.2)

EPQ scores 21.9 (3.8) 22.7 (4.1)

EPQ: Eysenck Personality Questionnaire.
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The analysis results of the level of social support and associated risk factors in the
chi-squared test are presented in Table 2. In the group aged 70 years and over, 65.7% of
participants had a low level of social support (p = 0.004). The level of social support was
negatively associated with education level (p = 0.008) and individual income (p < 0.001).
Elderly people living alone have a greater likelihood of a low level of social support. Both
the frequency of chatting with mobile phones and times visiting friends or going out in the
past week were positively associated with a high level of social support (p < 0.001). In the
low-level social support group, the proportion of service utilization for establishing health
records and family doctor contract services was significantly higher than that in the high-
level social support group. No significant difference was found in community-provided
services for the ECSMS between the two groups with high and low levels of social support.

Table 2. The level of social support for characteristics of participants in Chi-square test.

Variable
Low Level of Social Support High Level of Social Support

p Value
n% n%

Age (year)
60–69 320 (56.2) 249 (43.8) 0.004
≥70 226 (65.7) 118 (34.3)

Education (year)
0–6 122 (69.3) 54 (30.7) 0.008
7–9 215 (60.9) 138 (39.1)

10–12 117 (55.5) 94 (44.5)
13+ 92 (53.2) 81 (46.8)

Individual income
¥0 to 1999 354 (64.4) 196 (35.6) <0.001

¥2000 to 3999 128 (55.7) 102 (44.3)
¥4000 and Over 64 (48.1) 69 (51.9)

Living arrangement
Living alone 58 (95.1) 3 (4.9) <0.001

Living with spouse 234 (52.8) 209 (47.2)
Living with children 165 (63.7) 94 (36.3)

Others 89 (59.3) 61 (40.7)

Mobile chat (times/past week)
0 142 (91.6) 13 (8.4) <0.001
1 211 (82.4) 45 (17.6)
≥2 193 (38.4) 309 (61.6)

Visiting friends or out (times/past week)
0 322 (90.4) 34 (9.6) <0.001
1 160 (62.3) 97 (37.7)
≥2 64 (21.3) 236 (78.7)

Establishing health records
Yes 364 (63.2) 212 (36.8) 0.006
No 182 (54.0) 155 (46.0)

Family doctor contract service
Yes 305 (66.2) 156 (33.8) <0.001
No 241 (53.3) 211 (46.7)

Emergency call or survival monitoring
system

Yes 65 (47.8) 71 (52.2) 0.223
No 328 (42.2) 449 (57.8)

The results of the dependency association with community resources by logistic
regression analysis are shown in Table 3. In the group with a low level of social support,
the ECSMS was most significantly associated with the levels of dependency: the OR was
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2.64 (95% CI, 1.07–3.91; p = 0.031). Other community environmental resources, such as the
need for health assessment and regular lectures on health knowledge, were significantly
positively associated with levels of dependency with ORs of 2.04 (95% CI, 1.06–3.94;
p = 0.033) and 1.82 (95% CI, 1.13–2.93; p = 0.014), respectively. Both libraries and cafes or
tea rooms were negatively associated with levels of dependency with ORs of 0.39 (95% CI,
0.19–0.80; p = 0.010) and 0.35 (95% CI, 0.18–0.67; p = 0.001), respectively.

Table 3. The odds ratios of dependency association with community resource that are presented separately for low social
support and high social support.

Variables
Multivariable Adjusted p Value

Odd Ratios 95% CI

Low level of social support
Emergency call or survival monitoring system (no/yes) 2.64 1.07 3.91 0.031

The need for health assessment (no/yes) 2.04 1.06 3.94 0.033
Regular lectures on health knowledge (no/yes) 1.82 1.13 2.93 0.014

Library (no/yes) 0.39 0.19 0.80 0.010
Cafe or tea room (no/yes) 0.35 0.18 0.67 0.001

Chronic disease status (no/yes) 1.71 1.02 2.87 0.040
EPQ scores (points) 1.13 1.07 1.19 <0.001

GDS-15 scores (points) 1.50 1.28 1.64 <0.001
Age (year) 1.01 0.97 1.05 0.762

Gender 0.96 0.50 1.85 0.905
Alcohol (no/yes) 1.16 0.78 1.85 0.464

Smoking status (no/yes) 1.13 0.73 1.74 0.598
Physical activity (no/yes) 0.87 0.43 1.80 0.723
Income satisfaction degree 1.13 0.86 1.49 0.384

High level of social support
Emergency call or survival monitoring system (no/yes) 0.46 0.16 1.30 0.145

Received community health services (times) 1.35 1.09 1.67 0.006
The need for health assessment (no/yes) 2.03 1.44 6.37 0.004

Community geriatric ward (no/yes) 2.37 1.31 4.27 0.004
Income satisfaction degree 1.65 1.34 2.03 <0.001

GDS-15 scores (points) 1.54 1.41 1.68 <0.001
Age (year) 1.08 0.99 1.07 0.147

Gender 1.09 0.64 1.86 0.731
Alcohol (no/yes) 0.75 0.55 1.03 0.075

Smoking status (no/yes) 1.08 0.79 1.48 0.624
Physical activity (no/yes) 1.12 0.65 1.93 0.695

Chronic disease status (no/yes) 1.25 0.80 1.96 0.322

GDS: Geriatric Depression Scale.

The group with a high level of social support was different from the group with a
low level of social support, and a community ECSMS was not significantly associated with
the levels of dependency. Received community health services and community geriatric
wards were significantly associated with levels of dependency with ORs of 1.35 (95% CI,
1.09–1.67; p = 0.006) and 2.37 (95% CI, 1.31–4.27; p = 0.004), respectively. As the group with
a high level of social support, the need for health assessment was also associated with the
level of dependency with an OR of 2.03 (95% CI, 1.44–6.37; p = 0.004).

4. Discussion

In this study, we found that dependency was significantly associated with community
resource use. We focused more on elderly individuals with a low level of social support.
The present results suggest that the ECSMS is the most important community resource for
elderly individuals with a low level of social support, and is associated with dependency.
The association was not observed in elderly individuals with high levels of social support.
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In recent years, the prevalence of dependency has continuously increased among
community elderly individuals due to population aging, but this is only part of a variety of
complex reasons. Another equally important aspect is the change in social and economic
landscapes [26–28]. In some traditional and low-income countries, elderly individuals
are living with close relatives and always receive care from their children or other family
members when they suffer from diseases or disability [29,30]. With changes in population
structures and socioeconomic status, elderly individuals have lost their traditional unpaid
care resources from family support. In addition, a recent study has shown that the number
of care homes has decreased over the past two decades, and an increasing number of elderly
people choose to live in their own homes [31]. The common characteristics of elderly
individuals are that they do not live with their families, have fewer social interactions,
have a sense of loneliness, and are often left unattended when ill [32]. In the present study,
elderly individuals with a low level of social support were also characterized by a low level
of education and income and had a significantly lower frequency of mobile chatting or
visiting friends than elderly individuals with a high level of social support. Along with the
growth of age, elderly individuals become increasingly more lonely, insecure, and more
vulnerable to environmental challenges, but there is relatively little information on statutory
community services [33]. The main reason for the result was that dependency is probably
widely underrecognized and receives an inadequate clear call to act after it is recognized. A
study suggests that an evidence-based approach is necessary to understand the interactions
between community resources and dependency among the elderly population, but there
are few studies conducting a comprehensive analysis of elderly individuals with a low
level of social support [34]. We calculated the average score of dependency for different
regions. Compared with the urban elderly, the rural elderly had a higher average score
of dependency. However, the region is a covariate placed in the two separate logistic
regression models that were not observed to be associated with dependency (the results
did not show) [35]. To our knowledge, quantitative analysis is rarely used to assess the
association between dependency and community health resources.

A few previous studies have discussed the association between dependency among
elderly individuals with a low level of social support and community resources from
the perspective of resource dependency [36,37]. The understanding of dependency on
community services usually has negative characteristics, such as dependency, which is
significantly associated with the direct medical, social, informal, and total care costs and
adverse physical and mental health outcomes for caregivers [38,39]. However, a study
suggested that dependency was not a totally negative or positive concept [40]. Dependency
on health services can be described as a positive condition for patients because it helps
them feel as if they are in a safe and comfortable place. Our study found that the ECSMS
is the most important community resource and was associated with dependency among
elderly individuals with a low level of social support. The results reveal that most elderly
individuals with a low level of social support and dependency tend to live in communities
with an ECSMS. Our results are similar to those of a recent study in which low-income
elderly individuals prefer to age in place, and perceived proximity to medical facilities
is a crucial factor [41]. Based on the theory of resource dependency, we may explain the
phenomenon as follows: elderly individuals with a low level of social support depend on
the ECSMS to obtain a sense of security through perception. In this study, the elderly live
in Hong Kong, one of the most developed cities in China. Different from the elderly in
our study, most of whom have their own housing, the many of the elderly in Hong Kong
live in subsidized public rental housing. However, the elderly living in subsidized public
rental housing also like to live in a community. Hong Kong has a comprehensive long-term
care system that provides for the elderly, which, however, does not seem to be the main
reason for the elderly choose to live in the community. The study showed the unique role
of medical facilities among community facilities in a modernized Chinese city. This result
is similar to ours, and libraries and cafe or tea rooms are important facilities that promote
social connectedness and feeling less alone.
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Dependency in the present study may be described as a positive condition for elderly
people with a low level of social support because it helps them feel as if they live in a
safe place. From the perspective of community services, we can establish and improve
ECSMSs to meet the resource needs of elderly individuals with low-level social support
to reduce dependency and increase independence. Furthermore, only the need for health
assessment was associated with two groups: a low level of social support and a high
level of social support. We further observed that dependency was positively associated
with receiving community health services and community geriatric ward services among
elderly individuals with a high level of social support. The current result is similar to a
previous study in which elderly individuals with a high level of social support were more
dependent on high-payment community health services and tended to have increased
healthcare costs and hospital stays [42]. In this study, compared with elderly individuals
with a high level of social support, dependency was mainly associated with a free regular
lecture on health knowledge among elderly individuals with a low level of social support.
In addition, elderly people with a low level of social support have a high willingness
to establish health records and family doctor contract services, but they cannot obtain
substantive health services. These results revealed that the available community health
resources are unequal in the elderly population between different levels of social support
groups. Elderly people in low-level social support groups are more likely to use free and
easily accessible community health resources.

Our research suggests that the ECSMS is the most important community resource
need of elderly people with a low social support level. The construction of a community
ECSMS can enhance the sense of connectedness and security for elderly people with a
low social support level. However, an ECSMS is a community service resource that needs
prior consideration and a solution for elderly individuals with low levels of social support
because it can effectively reduce their sense of insecurity and helplessness and enhance
their autonomy; however, dependency is a very complex problem that cannot be solved
in a simple way. We can consider intervention strategies comprehensively based on some
findings of our study, such as increasing and improving community service resources such
as tea rooms and libraries to provide more opportunities for social interaction for elderly
individuals, reduce loneliness, increase the use of these service resources, reduce the use of
medical service resources, increase autonomy and reduce dependency. Furthermore, from
the perspective of health equity, we should enact feasible strategies to encourage elderly
individuals with low incomes to use general community health services, to instill a sense
of identity and familiarity in them, and to help them live longer in homes and communities
they do not want to leave.

The main strength of this study is that we collected full data to enable us to consider
more factors for the analysis and improve the reliability of the study results. We used
a quantitative analysis method to help us evaluate the associated strength between the
ECSMS and dependency for elderly individuals with a low level of social support. In
addition, unlike some previous studies, the present study controlled for a large number
of potential risk factors, including personality factors and depression. This study also has
several limitations. First, it is a cross-sectional study. We can verify the associations between
dependency, the ECSMS and other factors but cannot determine causality. Second, the
cause and mechanism of dependency are complex. We are interested in further exploring
the interaction between different factors, such as social, environmental and psychological
factors, but we could not obtain a sufficiently large sample size to evaluate the interactions.
Third, a potential reporting bias exists in this study. The community resources are self-
reported; they should not exclude individuals with higher dependency and, as a personality
trait, are more aware of the resources available to them in the community. Fourth, the
participants were not given the option to answer “I don’t know” with regards to community
resources; therefore, the participants are more likely to answer “No,” which can lead to
reporting bias. In addition, we defined elderly people as ≥60 years old according to the law
of the People’s Republic of China on the Protection of the Rights and Interests of the Elderly.
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However, in many developed countries, elderly people are usually defined as ≥65 years
old. The World Health Organization calls 60–74 years old as young elderly, 75–89 years old
as ordinary elderly, and over 90 years old as the longevous elderly. The health conditions
and needs of the elderly in different age groups are rather different. Therefore, the present
result extrapolation is difficult. However, further qualitative study is required to clarify the
mechanism underlying this association and to advance our knowledge of the role of an
ECSMS among elderly individuals.

5. Conclusions

In this study, we explored the dependency associated with community resources
among elderly individuals with a low level of social support from the perspective of
resource demand. Our results showed that the ECSMS is the most important community
resource associated with dependency for elderly individuals with a low level of social
support. We suggest that elderly individuals with a low level of social support often lack
available social contacts and communication and are accompanied by low income and
unattainable community medical resources. Compared with elderly individuals with a
high level of social support, elderly individuals with a low level of social support lack a
sense of security. Therefore, the establishment and improvement of community ECSMSs is
an urgent and key action to help these elderly individuals live in their familiar communities
safely, automatically, and independently. However, it is very challenging work to solve
the problem of elderly individuals with dependency. For elderly individuals with a low
level of social support, we should not only give priority to solving the ECSMS, but we
should also take further effective intervention strategies to promote the social interaction
of these elderly individuals and provide accessibility to community medical resources.
However, further research is needed to reduce the health divide caused by the level of
social support to allow elderly individuals with a low level of social support to live in their
familiar community independently and happily.
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