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Purpose: This study aimed to assess the prevalence of depressive symptoms and ADL/IADL disabilities and explore their correlation
and associated factors for depressive symptoms among community-dwelling older adults from low-income families in Dalian,
Liaoning Province, China.
Methods: This cross-sectional study included 522 participants aged 60 years and older from low-income families in Dalian. The 30-
Item Geriatric Depression Scale was employed to measure depressive symptoms. The Katz ADL Scale and IADL Scale were used to
evaluate the performance of activities necessary for independent life. SPSS 22.0 was employed to analyze the data. Logistic regression
was used to estimate the relationship between depressive symptoms and ADL/IADL disabilities in five models.
Results: The prevalence of depressive symptoms among older people from low-income families in Dalian was 57.3%. A total of
19.0% had difficulties performing ADLs, and 40.2% had difficulties performing IADLs. Logistic regression analysis revealed that
ADL/IADL disabilities were associated with depressive symptoms even after controlling for people’s sociodemographic character-
istics, welfare, health conditions and informal care. The following factors were associated with depressive symptoms: education, self-
reported health, number of chronic diseases, and emotional support from families.
Conclusion: Given that older people from low-income families in Dalian have a notable prevalence rate of depressive symptoms, and
ADL/IADL disabilities were independently associated with these symptoms, it is crucial to give priority to this particular group in
geriatric health services due to economic and health disparities.
Keywords: depressive symptoms, ADL disabilities, IADL disabilities, older adults from low-income families, China

Introduction
Aging has become a serious social problem in China, which has the largest elderly population in the world.1 According to
the Communiqué of the Seventh National Population Census, the proportion of elderly people aged 60 or above reached
18.70% in 2020, and Liaoning Province ranked first among all provinces in China in terms of the proportion of people
aged 60 (25.72%) and over 65 (17.42%). As a common mental disorder in elderly individuals, geriatric depression may
even become the second leading cause of disability in the world.2

Studies have revealed that depressive symptoms in later life can be associated with low economic status, and the
possibility of depressive symptoms is higher among poorer people across societies and countries. Financial difficulty was
one of the risk factors for depressive symptoms in people aged 65+ in Europe.3 In Japan, there was a correlation between
relative deprivation and income rank with depressive symptoms among older adults.4 In addition, socioeconomic
inequalities have also been proven to be determinants of depressive symptoms among elderly people in China.5,6 Due
to the frequent coexistence of poverty and depressive symptoms, it is necessary to examine the current status of
depressive symptoms among elderly individuals from low-income families in China.
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Depressive symptoms are also reportedly associated with disability, which is widely understood as the limitation of
activities necessary for independent life.7 Existing data suggest that financial conditions are correlated with the devel-
opment of functional limitations, and the number of people with ADL/IADL disabilities has increased in countries and
regions with low levels of social and economic development.8 Moreover, a higher prevalence of difficulties in ADLs/
IADLs has been reported in studies involving urban elderly people with financial constraints.9 However, little is known
about the association between depressive symptoms and ADL/IADL disabilities among community-dwelling older
Chinese individuals from urban low-income families.

Dalian is a subprovincial city in Liaoning Province located in the south end of the Liaodong Peninsula, with
a geographical area of 12,574 km2. The per capita gross domestic product was 109,644 CNY (approximately 7210
dollars) in 2019, and the level of economic development was at a medium level according to measurements in China. At
the end of 2020, the resident population of Dalian was 5.987 million, of which the proportion aged 60 and over was
26.82%. It is an important central and scenic tourism city in the coastal area of northern China. The phenomenon of
large-scale elderly population and uneven economic development of regions is prominent, which have drawn our
attention to the older adults in low-income families in Dalian.

Geriatric depression is an important public health issue that may have a major impact on primary health care systems,
but there are few studies examining depressive symptoms among poor elderly people in urban areas of China, and
relevant research data for the correlation between depressive symptoms and ADL/IADL disabilities in this population
have not been previously reported. Against this backdrop, we aimed to assess the prevalence of depressive symptoms and
ADL/IADL disabilities, explore their correlation and associated factors for depressive symptoms among community-
dwelling older adults from urban low-income families in China, and provide a scientific theoretical reference for further
improving the health outcomes of such special groups.

Methods
Study Participants
We conducted a cross-sectional study among community-dwelling older adults (aged ≥60) from low-income families in
Dalian, Liaoning Province, China, with an effective response rate of 96.49% (522/541). Low-income families were
identified according to the enrolment list of Civil Affairs Department. A multistage sampling survey method was used to
randomly select 20 streets in 4 districts of Dalian. 2 communities were randomly selected from each street, and 11
families were randomly selected from each community. Elderly individuals aged 60 years and older were the participants
among the households surveyed. A total of 440 families with 541 individuals were interviewed from August to
December 2019. Questionnaires were completed through a face to face interview conducted by trained investigators
visiting the participants’ homes.

This study was conducted in accordance with the Declaration of Helsinki and was approved by the Ethics Committee
of Dalian Medical University. Written informed consent was obtained from all the study participants.

Study Variables
Outcome Variable: depressive symptoms

Depressive symptoms were measured with the 30-Item Geriatric Depression Scale (GDS-30). With high reliability
and validity, this scale has been widely used in many countries around the world, especially for studies measuring
depressive symptoms in Chinese elderly individuals.10–12 Each item in the scale is a question that respondents need to
answer using “Yes” or “No”. Scale items 1, 5, 7, 9, 15, 19, 21, 27, 29, and 30 are scored with 1 point for “No” and 0
points for “Yes”; the remaining 20 items are scored with 1 point for “Yes” and 0 points for “No”; thus, the total score
ranges from 0 to 30 points. Scores higher than or equal to 11 for older adults were strongly suggestive of depressive
symptoms.13 In this study, the GDS-30 demonstrated excellent reliability with a Cronbach’s alpha of 0.916.

Main Independent Variable: ADL/IADL disabilities
Disability can be determined by assessing the performance of activities of daily living (ADLs) and instrumental

activities of daily living (IADLs). The Katz ADL Scale is mainly used to assess the needs of caregivers for long-term
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care based on self-reported performance levels of six basic activities, such as bathing, dressing, and feeding. The scale
was proven to have good reliability and validity.14,15 A score of 0 indicates that participants do not need help with
activities of daily living, and a score of 1 indicates that they need help. The total score is between 0 and 6, and
a participant with a score of 0 is considered to be completely independent. Those participants with scores greater than or
equal to 1 are considered to have at least one limitation in ADLs. Our analyses of the ADLs measure demonstrated good
reliability with a Cronbach’s alpha of 0.879.

Lawton’s Instrumental Activities of Daily Living (IADLs) Scale is used to assess the independent living functions in
one’s daily life in eight different activities, such as food preparation and shopping, which require more complex systemic
movement.16 Measuring IADLs required participants to self-report their needs for help with these 8 activities, and a score
of 1 indicates that they have difficulty in performing IADLs. A continuous variable with a score range of 0–8 was
created. The participants were divided into those without limitations and those who reported at least one hard limitation
to IADLs.17 The Cronbach’s alpha of this measure was 0.802.

Covariates
The four groups of control variables in the analysis based on previous studies and subject to information availability were
sociodemographic variables, welfare, health conditions and informal care. For sociodemographic variables, gender, age,
marital status and education were used. Welfare was measured as receiving aid from the government, having a pension,
and receiving medical insurance.

For health conditions, self-reported health status was first assessed by participants in five grades (very good, good,
fair, poor, very poor), and then “very good”, “good”, and “fair” were integrated into “good” and “very poor” into “poor”.
Each participant was asked to select the number of diseases they had from a list of 7 chronic diseases (hypertension,
diabetes, cancer, chronic lung disease, heart disease, stroke, arthritis or rheumatism and others). Hospitalization within
the previous year was dichotomized as “yes” or “no”.

For informal care, studies have long documented the beneficial effects of informal care for elderly individuals living
with families or having family caregivers in line with the traditional structure of Chinese society.18,19 Thus, living
arrangements and caregivers were used to assess informal care. Regarding emotional and instrumental support, emotional
support of family was measured by asking participants the question “How satisfied are you with relationships with
family?” There were 5 options for the question (very satisfied, satisfied, fair, dissatisfied, very dissatisfied), and then
“very satisfied”, “satisfied” and “fair” were integrated into “satisfied”, and “very dissatisfied” was integrated into
“dissatisfied”. The participants were also asked whether they received financial support from their families, and
independent variables were divided into 2 groups: 1 = yes, 2 = no.

Statistical Analysis
Descriptive statistics were used to calculate the number and proportion of the distribution of participants by whether they
had depressive symptoms. Pearson’s chi-square test was used to compare the difference in the distribution between the
two groups. Logistic regression was used to estimate the odds ratio of the prevalence of depressive symptoms in
participants with ADL/IADL disabilities adjusting for other covariates, first separately or in sets, and finally for all
variables simultaneously. Logistic regression analysis was used to test the associated factors for depressive symptoms.
For all comparisons, differences were tested using two-tailed tests, and p values less than 0.05 were considered
statistically significant. The area under the receiver operating characteristic curve (AUC) were calculated to evaluate
the discrimination ability of the model. The Akaike information criterion (AIC) and Bayesian information criterion (BIC)
statistics were used to assess goodness of fit.

Results
Sample Characteristics
A total of 57.3% of participants had depressive symptoms (61.4% for men and 55.5% for women). With respect to
physical function, 19.0% needed support while performing ADLs, and 40.2% needed support while performing IADLs.
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A large majority were females (69.7%) and 60–69 years old (60.2%). A total of 12.1% received aid from the government
every month. Almost all of them (94.3%) had medical insurance, and 78.5% had a pension. Most older adults (67.0%)
reported poor health and chronic diseases (76.4%). Nearly half of them (44.6%) were hospitalized in the past 12 months.
A total of 21.8% had no caregiver or others apart from their families in their daily lives, 82.0% did not have financial
support, and 46.0% did not receive satisfactory emotional support from their families. Without any adjustment, ADL/
IADL disabilities were associated with depressive symptoms (p<0.05). The covariates (sociodemographic characteristics,
welfare, health condition, and informal care) included in the baseline were associated with depressive symptoms
(p<0.05), except for gender, age, marital status and living arrangements (Table 1).

Depressive Symptoms and ADL/IADL Disabilities
Table 2 shows the association between depressive symptoms and ADL/IADL disabilities. In summary, elderly individuals
with ADL/IADL disabilities have a higher prevalence of depressive symptoms (p<0.05). Having difficulties in bathing
(17.2%) ranks first among the ADL disabilities, and having difficulties in shopping (30.3%) ranks first among the IADL
disabilities.

Correlation of Depressive Symptoms and ADL/IADL Disabilities
Logistic regression was conducted to identify whether depressive symptoms were associated with ADL/IADL disabilities
(Table 3). In the unadjusted analysis (R2=0.21), depressive symptoms were significantly associated with ADL disabilities
(OR=6.71) and IADL disabilities (OR=3.21). After controlling for the sociodemographic characteristics in Model 2,
welfare in Model 3, health condition in Model 4, and controlling for all confounding variables in Model 5 (R2=0.38), the
models all show that ADL/IADL disabilities are associated with depressive symptoms (p<0.01).

Associated Factors for Depressive Symptoms
Variables showing a univariate relationship with the outcome were included in the logistic regression analysis (Table 4).
Older adults with lower levels of education (OR=0.75, 95% CI: 0.59–0.95) were more likely to have depressive
symptoms than those with higher levels of education. Participants who self-reported poor physical health (OR=1.79,
95% CI: 1.15–2.81) or chronic diseases (OR=1.58, 95% CI: 1.25–2.00) were more likely to have depressive symptoms.
Depressive symptoms were also found in elderly individuals without satisfactory emotional support from families
(OR=5.05, 95% CI: 3.22–7.92). Compare to the univariate analysis results, receiving aid from the government, having
a pension, having medical insurance, hospitalization in the past 12 months, caregivers, and financial support from
families were not statistically significant variables in the logistic regression analysis.

Discussion
Depression and ADL/IADL disabilities in older adults from low-income families in urban areas are important public
health issues that cannot be ignored. In light of this, we evaluated depressive symptoms among community-dwelling
older adults from low-income families in Dalian and confirmed that ADL/IADL disabilities can positively predict
depressive symptoms. We also found that education, self-reported physical health status and family emotional support
were all independently associated with depressive symptoms.

Prevalence of Depressive Symptoms
According to our investigation, the prevalence of depressive symptoms among older adults from low-income families in
Dalian was 57.3%, which was much higher than the prevalence in community-dwelling older adults in Xi’an of 27.0%
and in Hangzhou, China of 19.2%, according to the GDS-30 Scale.20,21 And higher than the prevalence in some
developing countries in Asia; for example, the prevalence of depression among community-dwelling older adults in
Malaysia was 11.5% and 39.3% in the Philippines.22,23 Lower than the prevalence in urban elderly individuals from low-
income families in developing countries in Asia; for instance, the prevalence of depression was 75.3% in elderly people
receiving aid from the Penang state government, Malaysia.24 The prevalence of depression among elderly individuals in
urban slums was close to 80% in Cuttack, India according to the GDS-30 Scale.25 These differences could be due to
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Table 1 Distribution of Study Variables Overall

Variable Total N=522 Depressive Symptoms N=299 P-value

n % n %

Physical Function
ADL disabilities 0.000
Yes 99 19.0 87 29.1

No 423 81.0 212 70.9

IADL disabilities 0.000
Yes 210 40.2 156 52.2

No 312 59.8 143 47.8

Sociodemographic
characteristics
Gender 0.211

Male 158 30.3 97 32.4
Female 364 69.7 202 67.6

Age 0.230

60–69 314 60.2 184 61.5
70–79 150 28.7 78 26.1

80- 58 11.1 37 12.4

Marriage 0.080
Married 348 66.7 190 63.5

Unmarried/widowed/

divorced

174 33.3 109 36.5

Education 0.001

None and primary school 65 12.5 44 14.7

Junior high school 258 49.4 158 52.8
Senior high school 117 22.4 65 21.7

College or above 82 15.7 32 10.7
Welfare
Receiving aid from government 0.000

Yes 63 12.1 52 17.4
No 459 87.9 247 82.6

Having a pension 0.003

Yes 410 78.5 221 73.9
No 112 21.5 78 26.1

Having a medical insurance 0.010

Yes 492 94.3 275 92.0
No 30 5.7 24 8.0

Health condition
Self-reported health 0.000
Good 172 33.0 67 22.4

Poor 350 67.0 232 77.6

Chronic diseases number 0.000
0 123 23.6 44 14.7

1 187 35.8 112 37.5

2 128 24.5 81 27.1
≥3 84 16.1 62 20.7

Hospitalized in past 12 months 0.006

Yes 233 44.6 150 50.2
No 289 55.4 149 49.8

(Continued)
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socioeconomic status (SES), and low SES was a strong predictor of depressive symptoms in older adults. Those with
a lower household income in later life were more likely to have depressive symptoms.26 In addition, complaints of
physical symptoms caused by aging may obscure underlying psychological issues, and depression in older adults is often
neglected. Even if depression has been detected, Asian elderly individuals are less likely to seek formal services because
of stigmas associated with mental health care.27,28 Therefore, community-dwelling older adults from low-income
families are at increased risk for undertreatment of these conditions.29 The community has been proven to be the most
accessible way to expand coverage for elderly individuals. Social workers may act as gatekeepers to identify and manage
depressive symptoms for this particular group.30

Prevalence of ADL and IADL Disabilities
ADLs have been recognized by the World Health Organization (WHO), and research is recommended on the
epidemiology of elderly individuals. Evidence suggests that late-life depression may predict an increase in
physical function impairment, and these two factors reinforce each other in later life.31,32 Because of the frequent
coexistence of ADL/IADL disabilities and depression, it is necessary to explore the current status of ADL/IADL
disabilities among community-dwelling older adults from low-income families. The results of this study showed
that elderly individuals are vulnerable to physical function limitations such as ADL/IADL disabilities. Nearly one
in five had ADL difficulties, and two in five had IADL difficulties. Regarding ADL disabilities, older people had
the highest need for help with bathing (17.2%) and shopping (30.3%), in terms of IADL disabilities; these results
seem consistent with previous studies in China.33–35 However, these elderly people are less likely to receive
socialized care and rely more on home-based care to limit expenses and unstable long-term care (LTC) in China.
Thus, services provided by formal care facilities, such as social service agencies and voluntary service organiza-
tions, should be accessible to this population.

Correlation of ADL/IADL Disabilities and Depressive Symptoms
This study found that ADL/IADL disabilities significantly increased the risks for depressive symptoms, as evidenced by
the adjusted odds ratios of 4.21 and 2.00 after controlling for sociodemographic characteristics, welfare policies, health
conditions, and informal care, which confirmed that ADL/IADL disabilities were independent predictors for depression.
A plausible explanation is that disabilities impose constraints on elderly people’s ability to perform fundamental but

Table 1 (Continued).

Variable Total N=522 Depressive Symptoms N=299 P-value

n % n %

Informal care
Living arrangements 0.052

Alone 143 27.4 94 31.4

With a spouse 88 16.9 49 16.4
With children 71 13.6 43 14.4

With a spouse and children 220 42.1 113 37.8

Caregiver 0.007
Families 408 78.2 221 73.9

Others or none 114 21.8 78 26.1

Family emotional support 0.000
Satisfied 282 54.0 108 36.1

Dissatisfied 240 46.0 191 63.9
Family financial support 0.003

Yes 94 18.0 41 13.7

No 428 82.0 258 86.3
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essential activities to fulfill their social roles, and over time, such age-related disorders may induce and aggravate
depressive symptoms.36–40 The implication is that elderly people from families with low household incomes who suffer
from ADL/IADL disabilities should be given priority for community-based LTC programs to prevent a high prevalence
of depression.19

Table 2 Association Between ADL/IADL Disabilities and Depressive Symptoms

Disabilities Total N=522 Depressive Symptoms N=299 P-value

n % n %

ADL Disabilities
Bathing 0.000
Yes 90 17.2 79 26.4

No 432 82.8 220 73.6

Dressing 0.000
Yes 35 6.7 30 10.0

No 487 93.3 269 90.0

Going to the toilet 0.000
Yes 41 7.9 35 11.7

No 481 92.1 264 88.3

Transferring 0.000
Yes 40 7.7 34 11.4

No 482 92.3 265 88.6

Continence 0.000
Yes 26 5.0 22 7.4

No 496 95.0 277 92.6

Feeding 0.000
Yes 21 4.0 17 5.7

No 501 96.0 282 94.3

IADL Disabilities
Using Phone 0.000

Yes 143 27.4 111 37.1

No 379 72.6 188 62.9
Shopping 0.000

Yes 158 30.3 113 37.8
No 364 69.7 186 62.2

Food Preparation 0.000

Yes 144 27.6 120 40.1
No 378 72.4 179 59.9

Housekeeping 0.000

Yes 100 19.2 75 25.1
No 422 80.8 224 74.9

Laundary 0.002

Yes 87 16.7 63 21.1
No 435 83.3 236 78.9

Use transport 0.000

Yes 92 17.6 74 24.7
No 430 82.4 225 75.3

Taking medicines 0.007

Yes 114 21.8 78 26.1
No 408 78.2 221 73.9

Own money management 0.000

Yes 138 26.4 106 35.5
No 384 73.6 193 64.5
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Associated Factors for Depressive Symptoms
This study found no significant difference in the prevalence of depressive symptoms among older adults of different
genders. Some studies have reported that gender are risk factors for depressive symptoms, while gender differences are
not always shown because of variations in research populations and sampling regions 26,41 Age was inversely associated
with depressive symptoms in the logistic regression analysis in this study, similar to previous studies.5,41 This could be
explained by the complex interaction of age, age associated risk factors, and depressive symptoms. If the confounding
variables were simultaneously controlled, depressive symptoms can potentially be prevented with increased age.42

Table 3 Logistic Regression Analysis of the Relationship Between ADL/IADL Disabilities and Depressive Symptoms

Model1 Model2 Model3 Model4 Model5

OR

ADLs 6.71*** 7.21*** 6.91*** 5.33*** 4.21***

IADLs 3.21*** 3.35*** 3.44*** 3.16*** 2.00**
Gender (malea) 0.81 0.95 0.93 0.93

Age (60–69a) 0.69* 0.75 0.73 0.71*

Marriage (Marrieda) 0.89 0.77 0.72 0.70
Education (None and primary schoola) 0.74** 0.77* 0.76* 0.78*

Receiving aid from government (Noa) 3.19** 2.94* 2.27

Having a pension (Yesa) 0.99 1.06 1.07
Having a medical insurance (Yesa) 2.11 2.29 2.07

Self-reported health (Gooda) 1.93** 1.59

Chronic diseases number(0a) 1.39** 1.53**
Hospitalized in past 12 months (Noa) 1.09 1.02

Living arrangement (Alonea) 1.06

Caregivers (Familiesa) 0.90
Family emotional support (Satisfieda) 3.61***

Family financial support (Yesa) 1.23

R2 0.21 0.24 0.27 0.32 0.38

Note: aReference group *p <0.05, **p <0.01,***p <0.001 (two-tailed test).

Table 4 Logistic Regression Analysis of Associated Factors for Depressive Symptoms

Factor B SE Wald P-value OR 95% CI

Gender (Malea) −0.11 0.24 0.22 0.64 0.89 0.56–1.42

Age (60–69a) −0.24 0.16 2.25 0.13 0.79 0.58–1.08

Education (None and primary schoola) −0.29 0.12 5.90 0.02 0.75 0.59–0.95

Receiving aid from government (Noa) 0.79 0.43 3.37 0.07 2.20 0.95–5.12

Having a pension (Yesa) 0.01 0.34 0.00 0.98 1.01 0.52–1.95

Having a medical insurance (Yesa) 0.81 0.59 1.91 0.17 2.26 0.71–7.15

Self-reported health (Gooda) 0.58 0.23 6.53 0.01 1.79 1.15–2.81

Chronic diseases number (0a) 0.46 0.12 14.69 0.00 1.58 1.25–2.00

Hospitalized in past 12 months (Noa) 0.04 0.23 0.03 0.85 1.04 0.67–1.62

Caregivers (Familiesa) −0.27 0.28 0.97 0.32 0.76 0.44–1.31

Family emotional support (Satisfieda) 1.62 0.23 49.74 0.00 5.05 3.22–7.92

Family financial support (Yesa) 0.33 0.28 1.39 0.24 1.38 0.81–2.38

Constant −3.53 1.09 10.53 0.00 0.03

AIC 620.08

BIC 675.43

AUC 0.79

Note: aReference group.
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This study clearly demonstrated that significantly more depressive symptoms were found among those with lower education
levels. Educated participants had a lower risk of depression than illiterate participants, which was similar to previous studies.43

Education as an SES variable means more human capital and resources to deal with life events, which might alleviate the
negative effects of psychosocial deterioration in later life. A lower education level generally leads to lower self-care awareness,
unmet financial need and unhealthier lifestyles, which increase the risks for developing depressive disorders.44

Obstacles to welfare access, which include receiving aid from the government and having a pension or medical insurance,
may make older persons vulnerable to depression.45,46 In contrast to previous studies, our findings indicate that there was not
a strong aggravating or alleviating effect between welfare and depressive symptoms among the participants. Welfare does not
give an advantage to those with financial constraints or weaken the link between socioeconomic resources and health
disparities. This indicates that nonmonetary resources may be insufficient for life stresses in this context.

Studies have confirmed that depression in elderly individuals is associated with health status.47 This study found that
elderly individuals with poor self-reported health were 1.15 and 2.81 times more likely to have depressive symptoms
according to ORs for physical health status. Relevant studies have shown that poor self-rated health imposes activity
restriction on older people and contributes to depressive symptoms. In addition, an increasing frequency of disease
impairs self-perceived health and causes physical pain and ADL/IADL disabilities, all of which predispose individuals to
depression.48,49 In our study, as expected, elderly individuals with chronic diseases were 1.25 and 2.00 times more likely
to be depressed than those without chronic diseases.

In this study, the prevalence of depressive symptoms in elderly individuals without satisfactory family emotional
support was statistically high. Scarce family emotional support can be an important reason for the poor mental health of
elderly people, especially for Chinese older adults who place great emphasis on traditional family values and family ties
formed by mutual attachment.50 This finding also corresponds to prior studies indicating that good family relations
moderate the impact of stressful events on health and motivate elderly individuals to engage in more health promotion
behaviors, subsequently reducing the risk of depressive symptoms.51,52

Strength and Limitations
The strength of this study lies in its being the first of its kind to be conducted in low-income families in Dalian. Previous studies
estimating depression in poor Chinese elderly individuals were only conducted among rural residents or defined poor
individuals by self-reported income, while our survey sample was chosen from the list of low-income families identified by
the Civil Affairs Department. Second, a community-based study design can be considered the most appropriate setting for
generalizing the findings to the elderly people of the community, and many potential correlates of depression in elderly
individuals were measured in this study. The findings can also contribute to the international literature on late-life depression.

This study has several limitations. First, we conducted a cluster cross-sectional study in Dalian. However, the factors
associated with depressive symptoms might be different in other urban areas in China. Future studies need to investigate
participants from different parts of China to examine geographic variation and risk factors for depression. Second, the GDS-30
Scale was adopted for screening depressive symptoms; however, the prevalence of depression obtained by the questionnaire was
generally higher than that of the study using clinical diagnostic criteria for depression, which may partly explain the high
prevalence of depressive symptoms in this study.53 Finally, a cross-sectional study such as ours cannot establish causal relation-
ships among time-varying variables. Future research may determine how these variables interact based on the sequence of time.

Conclusions
We found that depressive symptoms were prevalent among elderly individuals from low-income families in Dalian. For them,
depression was significantly associated with education, health condition and emotional support from family, and there may be
a specific relationship between ADL/IADL disabilities and depression. These results seem to suggest that older people with
a low household income in Dalian face a double “deficit” relating to both economy and health. This highlights the urgent need
for more support to be provided to this particular group due to economic and health disparities. Accordingly, welfare systems
should be further improved by policy-makers, and programs for populations living in poverty should place greater emphasis
on medical and other health-promoting advances to eliminate health inequalities.
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