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Abstract: The aim of the study was to investigate rural–urban differences in depressive symptoms
in terms of the risk factors among older adults of two regions in Myanmar to provide appropriate
intervention for depression depending on local characteristics. This cross-sectional study, conducted
between September and December, 2018, used a multistage sampling method to recruit participants
from the two regions, for face-to-face interviews. Depressive symptoms were assessed using the
15-item version of the Geriatric Depression Scale (GDS). Depressive symptoms were positively
associated with living in rural areas (B = 0.42; 95% confidence interval (CI): 0.12,0.72), female (B = 0.55;
95% CI: 0.31,0.79), illness during the preceding year (B = 0.68; 95% CI: 0.45,0.91) and non-Buddhist
religion (B = 0.57; 95% CI: 0.001,1.15) and protectively associated with education to middle school
level or higher (B = −0.61; 95% CI: −0.94, −0.28) and the frequency of visits to religious facilities
(B = −0.20; 95% CI: −0.30, −0.10). In women in urban areas, depressive symptoms were positively
associated with illness during the preceding year (B = 0.78; 95% CI: 0.36, 1.20) and protectively
associated with education to middle school level or higher (B = −0.67; 95% CI: −1.23, −0.11), middle
or high wealth index (B = −0.92; 95% CI: −1.59, −0.25) and the frequency of visits to religious
facilities (B = −0.20; 95% CI: −0.38, −0.03). In men in rural areas, illness during the preceding year
was positively associated with depressive symptoms (B = 0.87; 95% CI: 0.33, 1.42). In women in
rural areas, depressive symptoms were positively associated with illness during the preceding year
(B = 0.83; 95% CI: 0.36, 1.30) and protectively associated with primary education (B = −0.62; 95%
CI: −1.12, −0.12) and the frequency of visits to religious facilities (B = −0.44; 95% CI: −0.68, −0.21).
Religion and wealth could have different levels of association with depression between older adults
in the urban and rural areas and men and women. Interventions for depression in older adults
should consider regional and gender differences in the roles of religion and wealth in Myanmar.
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1. Introduction

Depressive symptoms are a serious concern for older adults and one of the leading
causes of disease burden worldwide [1]. They have been shown to predict death [2], ad-
mission to a nursing home [3] and functional decline [4]. Although depression in older
adults tends to be overlooked, partly because the population exhibits atypical depressive
symptoms [5], a meta-analysis of depression in older adults indicated that their depression
was associated with poor health status, a new medical illness, disability, poor self-perceived
health and prior depression [6]. Risk factors leading to the development of late-life depres-
sion likely comprise complex interactions among genetic vulnerabilities, cognitive diathesis,
age-associated neurobiological changes and stressful events [7]. The common pathways to
depression in older adults are assumed to be curtailment of daily activities and changes in
social environments such as family functionality, social contact and eating status [7–10].
However, the prevalence of depression and these factors could vary substantially within
countries and between countries [11–13]. Some of this variation could be explained by
differences in methodology, subject characteristics and/or by cultural differences [5].

As the aging population grows in Asian countries, the socioeconomic cost of de-
pression in older adults is vast, given that depressive symptoms are common [14]. In
developing countries, such as Myanmar, the situation is severe, as effective medical care
systems are underdeveloped [15,16]. The proportion of the population aged ≥60 years in
Myanmar is anticipated to increase from about 10% in 2019 to nearly 18.5% by 2050 [17].

The pattern of Rural–urban differences in depression differs between countries. For
example, the studies conducted in countries such as Britain, Canada, Finland, Japan, Korea,
Taiwan, United States and Vietnam have shown either no significant differences [18–21], or
rural advantages [22–27], while those conducted in China have consistently reported that
older adults in rural areas displayed higher levels of depressive symptoms relative to their
urban counterparts [21,28–31].

In Myanmar, religion is an essential aspect of life and central to the concept of per-
sonal identity [32]. According to a review, people with high levels of general religious
involvement, organizational religious involvement, religious salience and intrinsic reli-
gious motivation were at lower risk for depressive symptoms and depressive disorders
relative to other individuals [33]. In a previous study conducted in Iran [34], levels of
religiosity of urban and rural residents differed significantly and the level of religiosity in
rural residents tended to be higher relative to that in urban residents. A study conducted
in China indicated that urban and rural residents could have different levels of individual
or social motivation to practice religion and despite the hostile rural social environment,
the religious residents tend to be more likely to report higher level relative to their peers in
urban areas [35].

The first large-scale survey involving older adults in Myanmar revealed that, depend-
ing on the threshold applied to the short version of the Geriatric Depression Scale (GDS-4),
approximately 16% to 56% of the surveyed older adults reported indications of depressive
symptoms. Moreover, they found that both economic and health status were statistically
significantly associated with depressive symptoms [36].

However, published papers, including those examining urban-rural differences in
Myanmar, are scarce due to constraints in research and international publications during
the military-controlled administration from 1962 to 2011 [37,38]. To our knowledge, no
previous studies have examined how depressive symptoms differ between older adults in
rural and urban areas, or whether or not their religious beliefs or practices are associated
with their depressive symptoms in these areas in the Myanmar context. The current study
aimed to examine whether a series of social, health and religious characteristics at the
individual levels account for rural–urban differences in depressive symptoms among older
adults of two regions in Myanmar.
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2. Materials and Methods
2.1. Study Design and Participants

This was a cross-sectional baseline survey of a longitudinal study, “Healthy and Active
Aging in Myanmar”, which examined the predictors of physical and psychological health
in 1200 community-dwelling older Myanmar adults aged ≥60 years in 2018. The target
population were those in the urban area of the Yangon region and the rural area of the
Bago region, 91 km northeast of Yangon.

Multistage random sampling was conducted in the two regions. There are 35 town-
ships in the Yangon region and 28 townships in the Bago region. Six townships were
randomly selected from each region via population proportionated sampling. In the Yan-
gon region, 10 wards were further randomly selected from each township. In the Bago
region, 10 village tracts were randomly selected from each township. In rural areas, there
are multiple villages within a single village tract. In such cases, one of the villages was
randomly selected from the village tract. The differences between wards and village tracts
is the degree of urbanization. The ward is the minimum unit of a residential district in
an urban area and the village tract is the corresponding level in rural areas. Although
wards and village tracts sometimes co-exist within a township, only wards were selected
from Yangon and only village tracts were selected from Bago to capture the features of
urban and rural areas from each region; we considered Yangon as representative of urban
areas and Bago of rural areas. Trained surveyors visited homes of participants with the
public health nurse in each community. In Yangon, the surveyors visited 1083 older adult;
610 were at home. Ten were excluded due to refusing the survey (n = 6) or to severe
dementia or being bedridden (n = 4; the response rate was 98.4% in Yangon. In Bago,
surveyors visited 1044 older adult; 694 were at home. Ninety-four were excluded due to
severe dementia or being bedridden, thus, the response rate was 86.5% in Bago. In total,
six hundred people each from the Yangon (222 men and 378 women) and Bago regions
(261 men and 339 women) were surveyed.

2.2. Study Tools

A structured questionnaire was developed for face-to-face interviews, following the
Japan Gerontological Evaluation Study (JAGES), which is a nationwide, population-based,
prospective cohort study for older community-dwelling Japanese adults in Japan [39]. The
linguistic translation and validation process followed the “Linguistic Validation Manual
for Health Outcome Assessments [40]. It was first translated into English. Thereafter, it
was translated into the local language (Burmese) and back translated into English to ensure
clarity and consistency.

Research staff from the Myanmar Perfect Research Company, a group that conducts
epidemiological surveys in Myanmar, were hired. The interviewers were recruited from
the company. Before the commencement of the actual survey, a two-day training course
on the research protocol, administration of the questionnaire and ethical concerns was
conducted for the interviewers.

A pilot study was carried out before the actual survey in Urban Health Center, Dagon
township, Yangon. Participants were older adults aged 60 years or older who came to
the center’s out-patient clinic. We recruited 25 respondents who provided consent to
participate in the pilot study, in June 2018. During the pilot study, the interviewers ensured
sequence, flow and clarity of the study. After the feedback from the interviewers, the
questionnaire was revised accordingly. We have determined that the above procedure
ensured the face validity and content validity of the applied questionnaire.

The inclusion criteria were age of ≥60 years and residence in a selected ward or village
tract. The exclusion criteria were being bed-ridden or having severe dementia. Severe
dementia was defined as an Abbreviated Mental Test (AMT) score of ≤6 [41,42].

We assessed depressive symptoms using the 15-item version of the GDS (GDS-15),
which was validated previously [43–47]. The GDS involves a simple yes/no format that is
easy to administer and score [47,48]. GDS includes the following questions: (1) Are you
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satisfied with your current life; (2) Do you sometimes feel there is no point in living; (3) Do
you think your energy for daily life or your interest in what’s going on in the world has
been decreasing; (4) Do you feel your life is empty; (5) Do you often feel bored; (6) Do
you usually feel good; (7) Do you feel something bad is going to happen; (8) Do you think
you are fortunate; (9) Do you often feel helpless; (10) Do you prefer staying at home over
going out; (11) Do you think you are more forgetful than others; (12) Do you think life is
wonderful; (13) Do you feel full of energy; (14) Do you think there is no hope in your life;
(15) Do you think others are better off than you are; The scores range from 0 to 15 points,
with a higher score indicating a more depressive state [49].

Variables with a variance inflation factor (VIF) of >5 with other variables were ex-
cluded. The remaining variables reflecting sociodemographic characteristics were entered
in a linear regression model. They included information regarding residential area (Yangon
or Bago regions), sex, age, illness during the preceding year, educational level (no school,
monastic, some/all primary school, middle/high school or higher), wealth index, religion
(Buddhism or other), frequency of visits to religious facilities (none, a few times per year,
one to three times per month, once per week, twice or three times per week, four or more
times per week). The wealth index used as an economic indicator was calculated from
household asset items using a method described in a previous report [50]. Principal compo-
nent analysis was performed on the asset items (e.g., radio, black and white television, color
television, Video/DVD player, electric fan, refrigerator, computer, store-bought furniture,
personal music player, washing machine, gas cooker, electric cooker or rice cooker, air con-
ditioner, bicycle, motorcycle, van/truck, microwave oven, mobile telephone and internet)
and the principal component score was calculated based on the participants’ possession of
each item and used as the wealth index.

2.3. Statistical Analysis

We calculated rates for each category of sociodemographic variables for the 1200 par-
ticipants. Skewness and kurtosis were calculated for the distribution of GDS scores. Then,
Wilcoxon rank-sum test and chi-square tests were used to compare GDS scores and socio-
demographic variables between urban and rural areas. We performed linear regression
analysis to examine differences in risk factors for depressive symptoms between older
adults from the two types of area. GDS scores were entered as continuous variables. The
multivariate adjusted results were expressed as non-standardized coefficients with 95%
confidence intervals (CI). We used STATA14 (StataCorp, College Station, TX, USA) to
perform all statistical analyses and the statistical significance level was set at p < 0.05.

2.4. Ethical Considerations

The survey protocol was reviewed and approved by the ethical review committee at
the department of medical research at the Ministry of Health and Sports, the republic union
of Myanmar, World Health Organization (WHO) ethics committee, the ethics board at
Niigata University and the National Institute of Public Health in Japan. Written informed
consent was obtained from all participants before the interviews. Voluntary participation
and the right to withdraw participation at any time were assured. The study conformed to
the principles of the Declaration of Helsinki.

3. Results
3.1. Characteristics of Participants in Urban and the Rural Areas

Table 1 shows the respondents’ socio-demographic characteristics for both the com-
plete case of Yangon region and Bago region. Although there were no significant differences
in two groups with respect to distribution of age, experiences of illness during preceding
year and religion, there were significant differences between the groups in the median GDS
score and the other variables. Participants who lived in Bago region tend to have high
GDS score, more likely to be male and visit religious facilities, with a lower educational
attainment and wealth index (Table 1).
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Table 1. Socio-demographic characteristics.

Total Yangon Bago

n = 1200 % n = 600 % n = 600 % p-Value

Median GDS score (smallest-largest) 2 (0–
10) 2 (0–9) 3 (0–

10) <0.001 a

Age 60–69 670 55.8% 351 58.5% 319 53.2% 0.14 b

70–79 380 31.7% 175 29.2% 205 34.2%
80+ 150 12.5% 74 12.3% 76 12.7%

Sex Male 483 40.3% 222 37.0% 261 43.5% 0.02 b

Female 717 59.8% 378 63.0% 339 56.5%
Illness during preceding year No 582 48.5% 285 47.5% 297 49.5% 0.54 b

Yes 615 51.3% 312 52.0% 303 50.5%
Missing 3 0.3% 3 0.5% 0 0.0%

Education No school/Monastic 396 33.0% 127 21.2% 269 44.8% <0.001 b

Some/Finished primary 417 34.8% 163 27.2% 254 42.3%
Middle school or higher 387 32.3% 310 51.7% 77 12.8%

Wealth index Low 480 40.0% 64 10.7% 416 69.3% <0.001 b

Middle/High 718 59.8% 535 89.2% 183 30.5%
Missing 2 0.2% 1 0.2% 1 0.2%

Religion Buddhism 1147 95.6% 569 94.8% 578 96.3% 0.21 b

Other 53 4.4% 31 5.2% 22 3.7%
Frequency of religious visits

None 103 8.6% 79 13.2% 24 4.0% <0.001 b

A few times per year 234 19.5% 124 20.7% 110 18.3%
1–3 times per month 280 23.3% 128 21.3% 152 25.3%

Once per week 491 40.9% 217 36.2% 274 45.7%
2–3 times per week 50 4.2% 20 3.3% 30 5.0%
≥4 times per week 42 3.5% 32 5.3% 10 1.7%

a: Wilcoxon rank-sum test, b: chi-square test. GDS = Geriatric Depression Scale. Since GDS did not approximate a normal distribution,
Wilcoxon rank-sum test was adopted.

3.2. Associations with Depressive Symptoms

Depressive symptoms were positively associated with living in rural areas (B = 0.42;
95% confidence interval (CI): 0.12,0.72), female (B = 0.55; 95% CI: 0.31,0.79), illness during
the preceding year (B = 0.68; 95% CI: 0.45,0.91) and non-Buddhist religion (B = 0.57;
95% CI: 0.001,1.15) and protectively associated with education to middle school level or
higher (B = −0.61; 95% CI: −0.94, −0.28) and the frequency of visits to religious facilities
(B = −0.20; 95% CI: −0.30, −0.10; Table 2).

Table 2. Multivariate adjusted association between sociodemographic factors and Geriatric Depression Scale scores among
older adults of the two regions in Myanmar.

All Yangon Bago

n = 1182 B 95%CI n = 591 B 95%CI n = 591 B 95%CI

Region Yangon
Bago 0.42 0.12 0.72

Age 60–69
70–79 −0.13 −0.39 0.13 0.02 −0.33 0.37 −0.22 −0.61 0.17
80+ 0.22 −0.36 0.39 0.03 −0.47 0.54 0.03 −0.54 0.59

Sex Male
Female 0.55 0.31 0.79 0.64 0.31 0.97 0.42 0.06 0.78

Illness during
preceding year No

Yes 0.68 0.45 0.91 0.52 0.22 0.83 0.86 0.51 1.22
Education No school/Monastic

Some/Finished primary −0.28 −0.57 0.01 −0.09 −0.54 0.36 −0.41 −0.79 −0.02
Middle school or higher −0.61 −0.94 −0.28 −0.47 −0.89 −0.05 −0.69 −1.28 −0.11

Wealth index Low
Middle/High −0.22 −0.52 0.08 −0.58 −1.08 −0.08 −0.06 −0.44 0.33

Religion Buddhism
Other 0.57 0.001 1.15 0.65 −0.05 1.35 0.50 −0.44 1.45

Frequency of
religious visits −0.20 −0.30 −0.10 −0.12 −0.24 0.00 −0.34 −0.52 −0.17

Adj R-squared = 0.095; Adj R-squared = 0.072; Adj R-squared = 0.083; B: Unstandardized regression coefficient, CI: Confidence Interval.
Linear regression analyses were performed.
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3.3. Associations with Depressive Symptoms According to Region

Some of the factors were still positively associated with depressive symptoms in
both rural and urban areas in the linear multiple regression analysis. However, they were
protectively associated with middle or high wealth index (B = −0.58; 95% CI: −1.08, −0.08)
only in the urban area and primary education (B = −0.41; 95% CI: −0.79, −0.02) and
frequency of visits to religious facilities (B = −0.34; 95% CI: −0.52, −0.17) only in the rural
area (Table 2).

3.4. Associations with Depressive Symptoms According to Gender and Region

Gender and regional stratified analyses were performed (Tables 3 and 4). In men in
the urban area, no variables were associated with depressive symptoms. In women in
the urban area, depressive symptoms were positively associated with illness during the
preceding year (B = 0.78; 95% CI: 0.36,1.20) and protectively associated with education to
middle school level or higher (B = −0.67; 95% CI: −1.23, −0.11), middle or high wealth
index (B = −0.92; 95% CI: −1.59, −0.25) and the frequency of visiting religious facilities
(B = −0.20; 95% CI: −0.38, −0.03) (Table 3). In men in the rural area, depressive symptoms
were positively associated only with illness during the preceding year (B = 0.87; 95% CI:
0.33, 1.42). In women in the rural area, depressive symptoms were positively associated
with illness during the preceding year (B = 0.83; 95% CI: 0.36, 1.30) and protectively
associated with primary education (B = −0.62; 95% CI: −1.12, −0.12) and the frequency of
visits to religious facilities (B = −0.44; 95% CI: −0.68, −0.21) (Table 4).

Table 3. Multivariate adjusted association between sociodemographic factors and Geriatric Depression Scale scores among
the urban male & female older adults.

Yangon Male Yangon
Female

n = 220 B 95%CI n = 371 B 95%CI

Age 60–69
70–79 0.41 −0.09 0.91 −0.19 −0.66 0.29
80+ 0.56 −0.10 1.21 −0.24 −0.95 0.47

Illness during
preceding year No

Yes 0.06 −0.36 0.48 0.78 0.36 1.20
Education No school/Monastic

Some/Finished primary 0.69 −0.10 1.47 −0.29 −0.85 0.27
Middle school or higher 0.03 −0.59 0.65 −0.67 −1.23 −0.11

Wealth index Low
Middle/High 0.11 −0.63 0.84 −0.92 −1.59 −0.25

Religion Buddhism
Other 0.15 −1.04 1.34 0.81 −0.06 1.68

Frequency of
religious visits −0.05 −0.20 0.10 −0.20 −0.38 −0.03

Adj R-squared = 0.007; Adj R-squared = 0.064; B: Unstandardized regression coefficient, CI: Confidence Interval. Linear regression analyses
were performed.
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Table 4. Multivariate adjusted association between sociodemographic factors and Geriatric Depression Scale scores among
the rural male & female older adults.

Bago Male Bago
Female

n = 259 B 95%CI n = 332 B 95%CI

Age 60–69
70–79 −0.28 −0.88 0.32 −0.23 −0.75 0.30
80+ 0.01 −0.93 0.96 −0.06 −0.78 0.65

Illness during
preceding year No

Yes 0.87 0.33 1.42 0.83 0.36 1.30
Education No school/Monastic

Some/Finished primary −0.17 −0.79 0.45 −0.62 −1.12 −0.12
Middle school or higher −0.62 −1.40 0.15 −0.94 −1.93 0.04

Wealth index Low
Middle/High −0.19 −0.78 0.40 0.03 −0.50 0.55

Religion Buddhism
Other −0.36 −1.86 1.14 1.25 −0.02 2.52

Frequency of religious visits −0.24 −0.51 0.02 −0.44 −0.68 −0.21

Adj R-squared = 0.073; Adj R-squared = 0.074; B: Unstandardized regression coefficient, CI: Confidence Interval. Linear regression analyses
were performed.

4. Discussion

The main contribution of this study was the identification of rural–urban differences
in the associations between depressive symptoms and social, health and religious char-
acteristics in older adults of the two rural and urban areas in Myanmar. Overall, older
adults in the rural area were more likely to experience depressive symptoms relative to
those in the urban area, even after adjusting for potential confounding factors. This result
was consistent with previous findings of a regional survey and a meta-analysis conducted
in China [28–31]. In the current study, depressive symptoms were associated with sex
differences, physical health, educational attainment and wealth index in both the urban
and rural areas. They were associated only with the frequency of visiting religious facilities
in the rural are; however, following stratification according to gender, with only female
older adults in both the urban and rural areas. There are various possible reasons why
older adults in the rural area were more likely to experience depressive symptoms, relative
to those in the urban area, in Myanmar.

Myanmar is classified as a country with a critical shortage of health workers, which
jeopardizes access to health services, resulting in poorer health status in people in hard-
to-reach, or rural, areas [51]. Healthcare disadvantages could be particularly detrimental
to older adults’ mental health, as their need for healthcare is greater relative to that of
younger people [29].

A previous study suggested that behavioral risk factors for noncommunicable diseases,
such as smoking daily, low fruit and vegetable consumption and low levels of physical
activity, in rural residents were higher relative to those observed in urban residents in
Myanmar [37]. This could lead to physical illness, which is known to increase the risk of
depression in older adults [52]. Although we adjusted for illness during the preceding year,
health disparities could increase depressive symptoms in older adults in the rural area in
this study.

People with low socioeconomic status are also vulnerable to the development of
depressive symptoms [29,53,54] and substantial disparities in housing and living conditions
exist between the rural and urban populations of Myanmar, as in China [29]. According to
the population census, which has been conducted for three decades in Myanmar, in 2014,
77.5% and 15% of the urban and rural populations, respectively, reported electricity as the
source of household lighting. In addition, 52% of households in urban areas and 92% of
households in rural areas use firewood or charcoal for cooking [55]. The Poverty Report
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illustrated that poverty was strongly correlated with residential area: rural inhabitants were
2.7 times more likely than urban inhabitants to be poor in Myanmar [56]. In the current
study, almost 70% of older adults in rural areas showed low wealth index scores and almost
50% had low educational level; these proportions were significantly higher relative to
those observed in the urban area. Even after adjusting for these variables, living in the
rural area was a significant predictor of depressive symptoms. Following stratification
according to region (urban vs. rural areas), however, wealth index was associated with
depressive symptoms only in the urban area. Inequalities in urban areas have increased
with the growing incidence of homelessness, unemployment, social deprivation and health
problems [57]. This could have affected depressive symptoms in older adults living in the
urban area.

Previous studies suggested that religiousness tended to be experienced and expressed
more strongly by women [58–60], older participants [58–60] and residents of rural ar-
eas [60,61]. These findings were consistent with the result indicating that the frequency of
visiting religious facilities was protectively associated with depressive symptoms in the
rural area. Despite ongoing changes in rural Myanmar, a considerable Rural–urban gap
in access to material (land, farms and savings), human resources (education, knowledge
and skills) and social resources (trust-based bonds) could affect residents’ well-being and
the psychological process of coping with diseases including depression [61]. The findings
could also be explained by issues of gender inequality in Myanmar. According to a report
published by the Asian Development Bank, older women living alone were among the
poorest in the population and many women in male-headed households were considered
poor because they were powerless and suffered serious deprivation in all areas of capability
in Myanmar. In fact, some of the poorest women lived in male-headed wealthier house-
holds, particularly if they were of an older age [62]. As older women tend to seek salvation
from religiousness, the frequency of visiting religious facilities could have been protectively
associated with depressive symptoms in the current study; however, it should be noted
that religiousness and the frequency of visits to religious facilities do not necessarily have
the same meaning.

The findings of this study should be interpreted within the context of several limita-
tions. Since the response rate of more than 85% in both the Yangon and Bago regions, was
quite high by survey standards [63], our findings may be representative in the two regions.
However, it is unknown whether these findings are generalizable beyond the Yangon
and Bago regions of Myanmar. Myanmar is composed of seven regions and seven states.
People who live in the Bago region could enjoy greater access to urban areas and be more
likely to access to health facilities relative to those living in other rural areas of the country.
Therefore, it is difficult to generalize the study findings to the population in areas where
access to urban areas and health services are limited. However, we can estimate situations
of older adults in other regions by the level of urbanization of the selected regions. Ide-
ally, this social epidemiological survey should be extended to include the surrounding
regions and states of the entire country [64]. In addition, the self-administered nature of the
questionnaire did not allow objective assessment of participants’ situations and our mea-
surement of depressive symptoms was based only on GDS scores, without corroborating
clinical evaluation. The assessment based on self-report may have caused social desirabil-
ity bias, resulting in misreporting of depressive symptoms. However, the GDS is a well
validated instrument for assessing depressive symptoms and used widely in international
research [43,45–47,51,65]. Furthermore, reverse causality could have occurred because
of the nature of the cross-sectional design and further longitudinal studies are required
to resolve this issue. Despite these limitations, the study identified critical and potential
factors affecting depressive symptoms in older adults of the two regions in Myanmar.
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5. Conclusions

Religion and wealth could have different levels of association with depression between
older adults in the urban and rural areas and men and women. Intervention programs
for depression in older adults should consider regional and sex differences in the roles of
religion and economic disparities in rural and urban areas of Myanmar.

Author Contributions: Y.S. (Yuri Sasaki) analyzed the data and produced the first draft of the
manuscript. Y.S. (Yugo Shobugawa), I.N., D.T., Y.N., M.F., Y.S. (Yuki Shirakura), Y.C., K.T.L., P.E.Z.,
T.Z.B., T.S. and H.H.W. collected the data and revised the manuscript intensively. All authors
approved the final manuscript and Sasaki is the guarantor. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by AMED (Japan Agency for Medical Research and Devel-
opment), for the project titled, “Development of Health Equity Assessment Tool Based on Social
Epidemiological Survey for Older Adults in Myanmar and Malaysia”(17984739), Grants in aid for
Scientific Research from the Japan Society for the Promotion of Science, for the project titled, “Differ-
ences in Social Capital Influence on Depression among Older People—A Comparative Study of Three
Asian Countries” (19K19472) and Grants in aid for Health and Labor Administration Promotion
Research Project titled “Study on promotion of active and healthy aging in ASEAN” (20BA2002). In
addition, the World Health Organization Kobe Centre for Health Development funded the research
as research to accelerate universal health coverage in light of population ageing in ASEAN countries
for research titled, “Development and Validation of Questionnaire Instrument for Evaluating the
Determinants of Health Status and Universal Health Coverage in Older Adults in Selected Population
in Myanmar and Malaysia” (WHO Kobe Centre—WKC: K18015).

Institutional Review Board Statement: The survey protocol was reviewed and approved by the
ethical review committee at the department of medical research at the Ministry of Health and Sports,
the republic union of Myanmar, World Health Organization (WHO) ethics committee (no. 014817,
Ethics/DMR/2018/038), the ethics board at Niigata University (no. 2018-0096) and the National
Institute of Public Health in Japan (no. NIPH-IBRA#12279).

Informed Consent Statement: Written informed consent was obtained from all participants before
the interviews. Voluntary participation and the right to withdraw participation at any time were
assured. The study conformed to the principles of the Declaration of Helsinki.

Data Availability Statement: An ethics committee has placed an ethical restriction on sharing de-
identified data, since the data may contain sensitive information regarding the respondents’ physical
and mental health.

Acknowledgments: We would like to thank all the study participants and express our gratitude to
Than Win Nyunt, from the Department of Geriatric Medicine, Yangon General Hospital, Yangon,
Myanmar; Infectious Diseases Research Centre of Niigata University members, particularly Reiko
Saito and Hisami Watanabe. In addition, we thank Saw Thu Nander, Yi Mynt Kyaw and Myanmar
Perfect Research team members, who were deeply involved in the project implemented to conduct
the survey. We wish to express our gratitude to the Japan Gerontological Evaluation Study principle
investigator, Katsunori Kondo and core members, Naoki Kondo, Jun Aida, Toshiyuki Ojima and
Masashige Saito, who provided helpful advice regarding the project; Hiroshi Murayama from
the University of Tokyo, who advised the authors on the aging survey based on his professional
experiences; Akiko Tomita and Naoko Ito from the Japan International Cooperation Agency, who
supported the conduct of the survey; Tomoko Manabe, who performed excellent secretarial support
during the entire stud; and Reiko Hayashi from the National Institute of Population and Social
Security Research, Japan, who provided supportive advice.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Moussavi, S.; Chatterji, S.; Verdes, E.; Tandon, A.; Patel, V.; Ustun, B. Depression, chronic diseases, and decrements in health:

Results from the World Health Surveys. Lancet 2007, 370, 851–858. [CrossRef]
2. Blazer, D.G.; Hybels, C.F.; Pieper, C.F. The association of depression and mortality in elderly persons: A case for multiple,

independent pathways. J. Gerontol. Ser. A Boil. Sci. Med. Sci. 2001, 56, M505–M509. [CrossRef] [PubMed]

http://doi.org/10.1016/S0140-6736(07)61415-9
http://doi.org/10.1093/gerona/56.8.M505
http://www.ncbi.nlm.nih.gov/pubmed/11487603


Int. J. Environ. Res. Public Health 2021, 18, 2818 10 of 12

3. St. John, P.D.; Montgomery, P.R. Depressive symptoms in older people predict nursing home admission. J. Am. Geriatr. Soc. 2006,
54, 1794–1795. [CrossRef]

4. Penninx, B.W.J.H.; Guralnik, J.M.; Ferrucci, L.; Simonsick, E.M.; Deeg, D.J.H.; Wallace, R.B. Depressive Symptoms and Physical
Decline in Community-Dwelling Older Persons. JAMA 1998, 279, 1720–1726. [CrossRef]

5. Helvik, A.-S.; Engedal, K.; Krokstad, S.; Stordal, E.; Selbæk, G. A comparison of depressive symptoms in elderly medical
inpatients and the elderly in a population-based health study (the Nord-Trøndelag Health Study 3). Nord. J. Psychiatry 2011, 66,
189–197. [CrossRef]

6. Cole, M.G.; Dendukuri, N. Risk Factors for Depression Among Elderly Community Subjects: A Systematic Review and Meta-
Analysis. Am. J. Psychiatry 2003, 160, 1147–1156. [CrossRef]

7. Fiske, A.; Wetherell, J.L.; Gatz, M. Depression in Older Adults. Annu. Rev. Clin. Psychol. 2009, 5, 363–389. [CrossRef]
8. Tani, Y.; Sasaki, Y.; Haseda, M.; Kondo, K.; Kondo, N. Eating alone and depression in older men and women by cohabitation

status: The JAGES longitudinal survey. Age Ageing 2015, 44, 1019–1026. [CrossRef] [PubMed]
9. Andrade, D.M.B.; Rocha, R.M.; Ribeiro, I.J.S. Depressive Symptoms and Family Functionality in the Elderly With Diabetes

Mellitus. Issues Ment. Health Nurs. 2020, 41, 54–58. [CrossRef]
10. Mohd, T.A.M.T.; Yunus, R.M.; Hairi, F.; Hairi, N.N.; Choo, W.Y. Social support and depression among community dwelling older

adults in Asia: A systematic review. BMJ Open 2019, 9, e026667. [CrossRef]
11. Colla, J.; Buka, S.; Harrington, D.; Murphy, J.M. Depression and modernization: A cross-cultural study of women. Soc. Psychiatry

Psychiatr. Epidemiol. 2006, 41, 271–279. [CrossRef]
12. Kringlen, E.; Torgersen, S.; Cramer, V. Mental illness in a rural area: A Norwegian psychiatric epidemiological study. Soc.

Psychiatry Psychiatr. Epidemiol. 2006, 41, 713–719. [CrossRef]
13. Strine, T.W.; Dhingra, S.S.; Kroenke, K.; Qayad, M.; Ribble, J.L.; Okoro, C.A.; Balluz, L.S.; Dube, S.R.; Lando, L.; Mokdad, A.H.

Metropolitan and micropolitan statistical area estimates of depression and anxiety using the Patient Health Questionnaire-8 in
the 2006 Behavioral Risk Factor Surveillance System. Int. J. Public Health 2009, 54, 117–124. [CrossRef]

14. Deng, Y.; Paul, D.R. The Relationships between depressive symptoms, functional health status, physical activity, and the
availability of recreational facilities: A rural-urban comparison in middle-aged and older Chinese adults. Int. J. Behav. Med. 2018,
25, 322–330. [CrossRef] [PubMed]

15. Park, M.; Unützer, J. Geriatric Depression in Primary Care. Psychiatr. Clin. N. Am. 2011, 34, 469–487. [CrossRef] [PubMed]
16. Prince, M.; Livingston, G.; Katona, C. Mental health care for the elderly in low-income countries: A health systems approach.

World Psychiatry 2007, 6, 5–13.
17. Ageing Population in Myanmar: Trends in Ageing and Health Myanmar: HelpAge International. Available online: https:

//ageingasia.org/ageing-population-myanmar/ (accessed on 18 August 2020).
18. Abe, Y.; Fujise, N.; Fukunaga, R.; Nakagawa, Y.; Ikeda, M. Comparisons of the prevalence of and risk factors for elderly depression

between urban and rural populations in Japan. Int. Psychogeriatr. 2012, 24, 1235–1241. [CrossRef] [PubMed]
19. St. John, P.D.; Blandford, A.A.; Strain, L.A. Depressive symptoms among older adults in urban and rural areas. Int. J. Geriatr.

Psychiatry 2006, 21, 1175–1180. [CrossRef]
20. Leggett, A.; Zarit, S.H.; Nguyen, N.H.; Hoang, C.N.; Nguyen, H.T. The influence of social factors and health on depressive

symptoms and worry: A study of older Vietnamese adults. Aging Ment. Health 2012, 16, 780–786. [CrossRef]
21. Purtle, J.; Nelson, K.L.; Yang, Y.; Langellier, B.; Stankov, I.; Roux, A.V.D. Urban–Rural Differences in Older Adult Depression: A

Systematic Review and Meta-analysis of Comparative Studies. Am. J. Prev. Med. 2019, 56, 603–613. [CrossRef]
22. Chiu, H.-C.; Chen, C.-M.; Huang, C.-J.; Mau, L.-W. Depressive symptoms, chronic medical conditions and functional status: A

comparison of urban and rural elders in Taiwan. Int. J. Geriatr. Psychiatry 2005, 20, 635–644. [CrossRef] [PubMed]
23. Evans, R.J. A Comparison of Rural and Urban Older Adults in Iowa on Specific Markers of Successful Aging. J. Gerontol. Soc.

Work. 2009, 52, 423–438. [CrossRef]
24. Friedman, B.; Conwell, Y.; Delavan, R.L. Correlates of Late-Life Major Depression: A Comparison of Urban and Rural Primary

Care Patients. Am. J. Geriatr. Psychiatry 2007, 15, 28–41. [CrossRef]
25. Kim, J.-M.; Stewart, R.; Shin, I.-S.; Yoon, J.-S.; Lee, H.-Y. Lifetime urban/rural residence, social support and late-life depression in

Korea. Int. J. Geriatr. Psychiatry 2004, 19, 843–851. [CrossRef] [PubMed]
26. Walters, K.; Breeze, E.; Wilkinson, P.; Price, G.M.; Bulpitt, C.J.; Fletcher, A. Local Area Deprivation and Urban–Rural Differences

in Anxiety and Depression Among People Older Than 75 Years in Britain. Am. J. Public Health 2004, 94, 1768–1774. [CrossRef]
27. Blazer, D.; George, L.K.; Landerman, R.; Pennybacker, M.; Melville, M.L.; Woodbury, M.; Manton, K.G.; Jordan, K. Psychiatric

disorders. A rural/urban comparison. Arch. Gen. Psychiatry 1985, 42, 651–656. [CrossRef]
28. Yang, Z.; Chen, R.; Hu, X.; Ren, X.H. Factors that related to the depressive symptoms among elderly in urban and rural areas of

China. Zhonghua Liu Xing Bing Xue za Zhi Zhonghua Liuxingbingxue Zazhi 2017, 38, 1088–1093.
29. Li, L.W.; Liu, J.; Xu, H.; Zhang, Z. Understanding Rural–Urban Differences in Depressive Symptoms Among Older Adults in

China. J. Aging Health 2016, 28, 341–362. [CrossRef]
30. Guo, J.; Guan, L.; Fang, L.; Liu, C.; Fu, M.; He, H.; Wang, X. Depression among Chinese older adults: A perspective from Hukou

and health inequities. J. Affect. Disord. 2017, 223, 115–120. [CrossRef]
31. Zhang, L.; Xu, Y.; Nie, H.; Zhang, Y.; Wu, Y. The prevalence of depressive symptoms among the older in China: A meta-analysis.

Int. J. Geriatr. Psychiatry 2012, 27, 900–906. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1532-5415.2006.00928.x
http://doi.org/10.1001/jama.279.21.1720
http://doi.org/10.3109/08039488.2011.614958
http://doi.org/10.1176/appi.ajp.160.6.1147
http://doi.org/10.1146/annurev.clinpsy.032408.153621
http://doi.org/10.1093/ageing/afv145
http://www.ncbi.nlm.nih.gov/pubmed/26504120
http://doi.org/10.1080/01612840.2019.1636167
http://doi.org/10.1136/bmjopen-2018-026667
http://doi.org/10.1007/s00127-006-0032-8
http://doi.org/10.1007/s00127-006-0080-0
http://doi.org/10.1007/s00038-009-8026-4
http://doi.org/10.1007/s12529-018-9714-3
http://www.ncbi.nlm.nih.gov/pubmed/29498014
http://doi.org/10.1016/j.psc.2011.02.009
http://www.ncbi.nlm.nih.gov/pubmed/21536169
https://ageingasia.org/ageing-population-myanmar/
https://ageingasia.org/ageing-population-myanmar/
http://doi.org/10.1017/S1041610212000099
http://www.ncbi.nlm.nih.gov/pubmed/22340955
http://doi.org/10.1002/gps.1637
http://doi.org/10.1080/13607863.2012.667780
http://doi.org/10.1016/j.amepre.2018.11.008
http://doi.org/10.1002/gps.1292
http://www.ncbi.nlm.nih.gov/pubmed/16021655
http://doi.org/10.1080/01634370802609197
http://doi.org/10.1097/01.JGP.0000224732.74767.ad
http://doi.org/10.1002/gps.1175
http://www.ncbi.nlm.nih.gov/pubmed/15352141
http://doi.org/10.2105/AJPH.94.10.1768
http://doi.org/10.1001/archpsyc.1985.01790300013002
http://doi.org/10.1177/0898264315591003
http://doi.org/10.1016/j.jad.2017.07.032
http://doi.org/10.1002/gps.2821
http://www.ncbi.nlm.nih.gov/pubmed/22252938


Int. J. Environ. Res. Public Health 2021, 18, 2818 11 of 12

32. Evason, N.; Scroope, C. Cultural Atlas: Cultural Atlas. Available online: https://culturalatlas.sbs.com.au/burmese-myanmar-
culture/myanmar-burmese-culture-religion (accessed on 5 March 2020).

33. McCullough, M.E.; Larson, D.B. Religion and depression: A review of the literature. Twin Res. Off. J. Int. Soc. Twin Stud. 1999, 2,
126–136. [CrossRef]

34. Nikkhah, H.A.; Nia, M.Z.; Sadeghi, S.; Fani, M. The Mean Difference of Religiosity between Residents of Rural Areas and Urban
Areas of Mahmoudabad City. Asian Soc. Sci. 2015, 11, 144. [CrossRef]

35. Zhang, J.H.; Zou, W.C.; Jiang, X.Y. One Religion, Two Tales: Religion and Happiness in Urban and Rural Areas of China. Religions
2019, 10, 532. [CrossRef]

36. Yamada, H.; Yoshikawa, K.; Matsushima, M. Geriatric Depressive Symptoms in Myanmar: Incidence and Associated Factors. J.
Appl. Gerontol. 2019, 2019. [CrossRef]

37. Htet, A.S.; Bjertness, M.B.; Sherpa, L.Y.; Kjøllesdal, M.K.; Oo, W.M.; Meyer, H.E.; Stigum, H.; Bjertness, E. Urban-rural differences
in the prevalence of non-communicable diseases risk factors among 25–74 years old citizens in Yangon Region, Myanmar: A
cross sectional study. BMC Public Health 2016, 16, 1–12. [CrossRef] [PubMed]

38. Selth, A. Modern Burma Studies: A Survey of the Field. Mod. Asian Stud. 2008, 44, 401–440. [CrossRef]
39. Japan Gerontological Evaluation Study. Available online: https://www.jages.net/?_layoutmode=off&lang=english (accessed on

30 July 2020).
40. Acquadro, C.; Conway, K.; Giroudet, C.; Mear, I. Linguistic Validation Manual for Health Outcome Assessments; Mapi Institute: Lyon,

France, 2012.
41. Jitapunkul, S.; Pillay, I.; Ebrahim, S. The Abbreviated Mental Test: Its Use and Validity. Age Ageing 1991, 20, 332–336. [CrossRef]

[PubMed]
42. MacKenzie, D.M.; Copp, P.; Shaw, R.J.; Goodwin, G.M. Brief cognitive screening of the elderly: A comparison of the Mini-Mental

State Examination (MMSE), Abbreviated Mental Test (AMT) and Mental Status Questionnaire (MSQ). Psychol. Med. 1996, 26,
427–430. [CrossRef] [PubMed]

43. Yesavage, J.A.; Brink, T.; Rose, T.L.; Lum, O.; Huang, V.; Adey, M.; Leirer, V.O. Development and validation of a geriatric
depression screening scale: A preliminary report. J. Psychiatr. Res. 1982, 17, 37–49. [CrossRef]

44. Nyunt, M.S.Z.; Fones, C.; Niti, M.; Ng, T.-P. Criterion-based validity and reliability of the Geriatric Depression Screening Scale
(GDS-15) in a large validation sample of community-living Asian older adults. Aging Ment. Health 2009, 13, 376–382. [CrossRef]

45. Zalsman, G.; Aizenberg, D.; Sigler, M.; Nahshoni, E.; Weizman, A. Geriatric Depression Scale-Short Form–Validity and Reliability
of the Hebrew Version. Clin. Gerontol. 1998, 18, 3–9. [CrossRef]

46. Sheikh, J.I.; Yesavage, J.A. Geriatric Depression Scale (GDS): Recent evidence and development of a shorter version. Clin. Gerontol.
J. Aging Ment. Health 1986, 5, 165–173.

47. Wada, T.; Ishine, M.; Kita, T.; Fujisawa, M.; Matsubayashi, K. Depression Screening of Elderly Community-Dwelling Japanese. J.
Am. Geriatr. Soc. 2003, 51, 1328–1329.

48. Burke, W.J.; Roccaforte, W.H.; Wengel, S.P. The Short Form of the Geriatric Depression Scale: A Comparison With the 30-Item
Form. Top. Geriatr. 1991, 4, 173–178. [CrossRef] [PubMed]

49. Moreira, B.D.S.; Anjos, D.M.D.C.D.; Pereira, D.S.; Sampaio, R.F.; Pereira, L.S.M.; Dias, R.C.; Kirkwood, R.N. The geriatric
depression scale and the timed up and go test predict fear of falling in community-dwelling elderly women with type 2 diabetes
mellitus: A cross-sectional study. BMC Geriatr. 2016, 16, 56.

50. Filmer, D.; Pritchett, L.H. Estimating wealth effects without expenditure data—Or tears: An application to educational enrollments
in states of India. Demography 2001, 38, 115–132. [PubMed]

51. Sommanustweechai, A.; Putthasri, W.; Nwe, M.L.; Aung, S.T.; Theint, M.M.; Tangcharoensathien, V.; Wynn, S.S. Community
health worker in hard-to-reach rural areas of Myanmar: Filling primary health care service gaps. Hum. Resour. Health 2016, 14,
1–7. [CrossRef]

52. Blazer, D.G. Depression in Late Life: Review and Commentary. J. Gerontol. Ser. A Boil. Sci. Med. Sci. 2003, 58, M249–M265.
[CrossRef] [PubMed]

53. Lorant, V.; Deliège, D.; Eaton, W.; Robert, A.; Philippot, P.; Ansseau, M. Socioeconomic Inequalities in Depression: A Meta-
Analysis. Am. J. Epidemiol. 2003, 157, 98–112. [CrossRef]

54. Ma, X.; Xiang, Y.-T.; Li, S.-R.; Xiang, Y.-Q.; Guo, H.-L.; Hou, Y.-Z.; Cai, Z.-J.; Li, Z.-B.; Li, Z.-J.; Tao, Y.-F.; et al. Prevalence and
sociodemographic correlates of depression in an elderly population living with family members in Beijing, China. Psychol. Med.
2008, 38, 1723–1730. [CrossRef]

55. Ministry of Immigration and Population. The 2014 Myanmar Population and Housing Census; The Union Report; Department of
Population, Ministry of Immigration and Population: Yangon, Myanmar, 2015.

56. Myanmar Living Conditions Survey. 2017. Available online: https://www.worldbank.org/en/country/myanmar/publication/
poverty-report-myanmar-living-conditions-survey-2017#:~{}:text=Estimations%20from%20the%202017%20Myanmar,per%20
day%20are%20considered%20poor (accessed on 12 June 2020).

57. Lawrence, R.J. Inequalities in urban areas: Innovative approaches to complex issues. Scand. J. Public Health 2002, 30 (Suppl. 59),
34–40. [CrossRef]

58. Chatters, L.M.; Taylor, R.J.; Lincoln, K.D. African American Religious Participation: A Multi-Sample Comparison. J. Sci. Study
Relig. 1999, 38, 132. [CrossRef]

https://culturalatlas.sbs.com.au/burmese-myanmar-culture/myanmar-burmese-culture-religion
https://culturalatlas.sbs.com.au/burmese-myanmar-culture/myanmar-burmese-culture-religion
http://doi.org/10.1375/twin.2.2.126
http://doi.org/10.5539/ass.v11n2p144
http://doi.org/10.3390/rel10090532
http://doi.org/10.1177/0733464819879605
http://doi.org/10.1186/s12889-016-3882-3
http://www.ncbi.nlm.nih.gov/pubmed/27919240
http://doi.org/10.1017/S0026749X08003508
https://www.jages.net/?_layoutmode=off&lang=english
http://doi.org/10.1093/ageing/20.5.332
http://www.ncbi.nlm.nih.gov/pubmed/1755388
http://doi.org/10.1017/S0033291700034826
http://www.ncbi.nlm.nih.gov/pubmed/8685299
http://doi.org/10.1016/0022-3956(82)90033-4
http://doi.org/10.1080/13607860902861027
http://doi.org/10.1300/J018v18n03_02
http://doi.org/10.1177/089198879100400310
http://www.ncbi.nlm.nih.gov/pubmed/1953971
http://www.ncbi.nlm.nih.gov/pubmed/11227840
http://doi.org/10.1186/s12960-016-0161-4
http://doi.org/10.1093/gerona/58.3.M249
http://www.ncbi.nlm.nih.gov/pubmed/12634292
http://doi.org/10.1093/aje/kwf182
http://doi.org/10.1017/S0033291708003164
https://www.worldbank.org/en/country/myanmar/publication/poverty-report-myanmar-living-conditions-survey-2017#:~{}:text=Estimations%20from%20the%202017%20Myanmar,per%20day%20are%20considered%20poor
https://www.worldbank.org/en/country/myanmar/publication/poverty-report-myanmar-living-conditions-survey-2017#:~{}:text=Estimations%20from%20the%202017%20Myanmar,per%20day%20are%20considered%20poor
https://www.worldbank.org/en/country/myanmar/publication/poverty-report-myanmar-living-conditions-survey-2017#:~{}:text=Estimations%20from%20the%202017%20Myanmar,per%20day%20are%20considered%20poor
http://doi.org/10.1177/14034948020300030601
http://doi.org/10.2307/1387589


Int. J. Environ. Res. Public Health 2021, 18, 2818 12 of 12

59. Levin, J.S.; Taylor, R.J. Age Differences in Patterns and Correlates of the Frequency of Prayer. Gerontologist 1997, 37, 75–88.
[CrossRef]

60. Holt, C.L.; Schulz, E.; Wynn, T.A. Perceptions of the Religion—Health Connection Among African Americans in the Southeastern
United States: Sex, Age, and Urban/Rural Differences. Health Educ. Behav. 2006, 36, 62–80. [CrossRef] [PubMed]

61. Ziarko, M.; Mojs, E.; Kaczmarek, Ł.D.; Warchol-Biedermann, K.; Malak, R.; Lisinski, P.; Samborski, W. Do urban and rural
residents living in Poland differ in their ways of coping with chronic diseases? Eur. Rev. Med. Pharmacol. Sci. 2015, 19, 4227–4234.

62. Asian Development Bank. Gender Equality and Women’s Rights in Myanmar: A Situation Analysis Asian Development Bank; United
Nations Development Programme; United Nations Population Fund, United Nations Entity for Gender Equality and the
Empowerment of Women: Manila, Philippines, 2016.

63. Fincham, J.E. Response Rates and Responsiveness for Surveys, Standards, and the Journal. Am. J. Pharm. Educ. 2008, 72, 43.
[CrossRef] [PubMed]

64. Sasaki, Y.; Shobugawa, Y.; Nozaki, I.; Takagi, D.; Nagamine, Y.; Funato, M.; Chihara, Y.; Shirakura, Y.; Lwin, K.T.; Zin, P.E.; et al.
Association between depressive symptoms and objective/subjective socioeconomic status among older adults of two regions in
Myanmar. PLoS ONE 2021, 16, e0245489. [CrossRef] [PubMed]

65. Sasaki, Y.; Aida, J.; Tsuji, T.; Koyama, S.; Tsuboya, T.; Saito, T.; Kondo, K.; Kawachi, I. Pre-disaster social support is protective for
onset of post-disaster depression: Prospective study from the Great East Japan Earthquake & Tsunami. Sci. Rep. 2019, 9, 1–10.

http://doi.org/10.1093/geront/37.1.75
http://doi.org/10.1177/1090198107303314
http://www.ncbi.nlm.nih.gov/pubmed/17652617
http://doi.org/10.5688/aj720243
http://www.ncbi.nlm.nih.gov/pubmed/18483608
http://doi.org/10.1371/journal.pone.0245489
http://www.ncbi.nlm.nih.gov/pubmed/33507963

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Study Tools 
	Statistical Analysis 
	Ethical Considerations 

	Results 
	Characteristics of Participants in Urban and the Rural Areas 
	Associations with Depressive Symptoms 
	Associations with Depressive Symptoms According to Region 
	Associations with Depressive Symptoms According to Gender and Region 

	Discussion 
	Conclusions 
	References

