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1. Introduction

Depression is a leading cause of disability worldwide and constitutes
a primary contributor to the overall global burden of disease
(World Health Organization [WHO], 2018). Depression is more
common in later life, with an estimated prevalence among those aged
60 years and older of 7% for females and 5% for males, compared to 4%
for females and 3% for males in the broader adult population
(WHO, 2017). Many more people (including older adults) experience
depressive symptoms that are not severe or persistent enough to merit a
diagnosis, but are still associated with significant distress or impairment
in important domains of daily functioning (Hjarsbech et al., 2011; Rowe
& Rapaport, 2006; Strine et al., 2009). Furthermore, depressive symp-
toms often go undetected (Fiske, Wetherell, & Gatz, 2009), and this is
especially the case among older adults due to the uncertainty about
what constitutes depression in this cohort (Alexopoulos, 2005;
Chapman & Perry, 2008; Chew-Graham et al., 2012; Rodda et al., 2011;
Thomas & Shute, 2006). As the proportion of people aged 60 years and
older is projected to increase from 13% in 2017 to 21% in 2050
(United Nations, 2017), it is likely that the number of older adults ex-
periencing depressive symptoms will also increase substantially unless
appropriate prevention strategies are developed and implemented.

Depressive symptoms can be especially debilitating for older adults.
Compared to younger cohorts, older adults tend to have more limited
social networks and suboptimal coping strategies (Fiske et al., 2009;
Vink, Aartsen, & Schoevers, 2008; von Faber et al., 2016). In addition,
the impact of depressive symptoms on daily functioning and well-being
is greater among older adults, and can often result in direct medical
costs and indirect economic costs due to reduced mobility (Bock et al.,
2016; Donohue & Pincus, 2007). Preventing depressive symptoms in
later life therefore has the potential to reduce the impact of these
symptoms on both individuals and society.

Community-based interventions that focus on enhancing protective
factors and minimizing risk factors have been identified as an important
element of comprehensive approaches to the prevention of depressive
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symptoms among older people (WHO, 2012, 2018). Identifying the
factors associated with depressive symptoms among older adults can
assist in informing effective community-based programs aimed at pre-
venting these symptoms. Three systematic reviews examining potential
factors could be located (Cole & Dendukuri, 2003; Djernes, 2006;
Vink et al., 2008), of which only one focused specifically on commu-
nity-dwelling older adults (Cole & Dendukuri, 2003). The reviews had a
degree of overlap, with 15 studies included in at least two reviews and
three studies included in all three reviews. The majority of studies in-
cluded in the reviews had longitudinal study designs and were pri-
marily focused on non-modifiable factors, of which gender, functional
impairment, and history of depression were typically found to be the
most important (Cole & Dendukuri, 2003; Djernes, 2006; Vink et al.,
2008). The most relevant modifiable factors were found to be low levels
of social support, poor self-rated health, and sleep disturbance (Cole &
Dendukuri, 2003; Djernes, 2006; Vink et al., 2008).

With the existence of cohort effects between different groups of
seniors across time (Fozard & Wahl, 2012), current research on relevant
protective and risk factors for depressive symptoms is needed to ensure
intervention developers have access to up-to-date evidence to inform
their efforts. It is particularly important to include modifiable factors in
analyses to provide the information inputs required to develop inter-
ventions that can effectively target those variables that have the
greatest potential to produce favorable change (Singh &
Okereke, 2015). The present systematic review addressed these needs
by synthesizing recent research on factors associated with depressive
symptoms among older community-dwelling adults, with a particular
focus on modifiable factors. Sociodemographic variables were also ex-
amined to enable the identification of specific groups of individuals
within the broader older community-dwelling population who are most
in need of intervention.
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2. Method
2.1. Search strategy

This review was conducted in accordance with the Preferred
Reporting of Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Moher, Liberati, Tetzlaff & Altman, 2009). As the
most recent systematic review that could be located included studies up
to December 2005 (Vink et al., 2008), a comprehensive search of the
following databases was conducted for articles published from January
2006, with an end date of June 2018: Google Scholar, EBSCO, Medline,
PubMed, ProQuest, Psychlnfo, Science Direct, SCOPUS, Web of Science,
and Wiley Online. The search terms were (risk factors OR protective
factors OR predictors OR correlates OR association) AND (depressi* OR
senile depression OR late*-life depression) AND (older people OR older
adult OR elderly people OR late* life OR geriatric OR senior*) AND
(community OR community-dwelling OR community population OR
community sample OR independently living).

2.2. Selection criteria

Inclusion criteria for the studies were as follows: available in full-
text; published in English; published between January 2006 and June
2018; methodology was either quantitative or mixed-method; partici-
pants were aged 60 years or older; participants were living in the
community; the range of constructs examined as potential protective or
risk factors for depression included at least one psychosocial, beha-
vioral, or socio-demographic factor; multivariate analysis methods were
employed; depressive symptoms were an outcome variable; and cut-off
scores (if used) were equal to or above the validated cut-off score for
clinically relevant depressive symptoms. For studies that were long-
itudinal in design, only those that controlled for pre-existing depressive
symptoms in analyses or excluded participants who were identified as
being depressed at baseline were reviewed.

2.3. Search process

The PRISMA flow diagram shown in Figure 1 summarizes the step-
by-step process of selecting studies. The search initially returned 1,869
studies, with 1,167 remaining after the removal of duplicates. All study
titles, abstracts, and full-texts were screened for relevance by the first
author, and 10% of the studies at each step were reviewed by the third
author. Disagreements about which studies should be included were
discussed and resolved before moving on to the next step. This process
resulted in 75 studies that were eligible to be included in the final re-
view (references presented in the appendix).

2.4. Quality assessment

The methodological quality of each included study was determined
using the QualSyst assessment tool (Kmet, Robert, & Cook, 2004).
Quality was assessed against 14 criteria by the first and third authors,
with discrepancies discussed until consensus was reached. Each study
was given a score for each criterion (0 = no, 1 = partial, 2 = yes), with
a ‘not applicable’ (N/A) option also available. An overall quality as-
sessment score was calculated by summing all scores given for each
criterion (excluding N/A scores), with higher scores indicating greater
methodological rigor (adjusting for number of applicable criteria). The
overall score is presented as a percentage, which indicates quality
grade: <50% low; =50 and <70% medium; and =70% high
(Kmet et al., 2004).

2.5. Data extraction

Across studies, there was considerable heterogeneity in terms of the
age of the sample, the statistical methods used, and the independent
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and confounding variables included in analyses. As such, a formal
statistical pooling of results was not attempted. Instead, a descriptive,
narrative review of the data and tabulation of the study characteristics
and main findings were undertaken. Factors were identified as risk or
protective factors where there was a clear majority of studies sup-
porting the finding.

3. Results
3.1. Study and participant characteristics

The characteristics of the 75 studies included in the review are
described in Table 1. Across the studies there were 205,590 participants
(baseline age ranged from 60 to 105 years), with sample sizes ranging
from 108 to 37,193 (mean = 2,741; median = 1,253). The majority of
studies included both females and males, with four studies comprising
only males. The studies varied in terms of cultural setting: 23%
(n = 17) were conducted in the United States, 16% (n = 12) in China,
15% (n 11) in Japan, and 11% (n 8) in Europe. The remaining
studies were set in various other countries around the world (e.g.,
Australia and Thailand).

3.2. Methodological quality

The quality assessment criteria were applied to each of the 75 stu-
dies (scores shown in Table 1). Almost all reviewed studies were as-
sessed to be of high quality, with 74 studies meeting =70% of the
eligible criteria. The remaining study was identified as medium quality,
meeting between =50% and <70% of the eligible criteria. Methodo-
logical strengths of studies included study objectives described suffi-
ciently, appropriate variance estimates provided, and results described
in sufficient detail. Methodological weaknesses of studies included
method of participant selection not described sufficiently, participant
characteristics not described in sufficient detail, and confounding
variables not controlled for in analyses.

Two-thirds (64%) of the studies were cross-sectional and the re-
mainder were longitudinal. The majority of studies (93%) used self-
report measures to assess depressive symptoms, of which approximately
half (57%) used the Geriatric Depression Scale (GDS) and one-fifth
(21%) used the Center for Epidemiological Studies Depression scale
(CESD).

3.3. Identified protective and risk factors

Modifiable and non-modifiable variables assessed in the eligible
studies were categorized as potential risk or protective factors for de-
pressive symptoms. Only factors that were reported in at least three
studies are discussed and presented in Tables 2 to 4. This threshold was
selected to enable comparisons among results. Factors examined by
fewer than three studies are listed in Table S1 in the supplementary
materials.

In total, 21 potential protective and risk factors were identified.
These were categorized as psychosocial (social/family support, self-
rated health, social network size, loneliness, sense of personal mastery),
behavioral (physical activity, social participation, engagement in hob-
bies, use of modern devices, sleep disturbance, diet quality, smoking
status, alcohol use), or sociodemographic (age, gender, education level,
marital status, living situation, body mass index [BMI], socioeconomic
status [SES], employment status).

Tables 2, 3, and 4 present findings from multivariate analyses re-
lating to each of these factors. The majority of studies reported at least
one significant association between a protective (60 studies) or risk (39
studies) factor and depressive symptoms among older community-
dwelling adults. Very few studies assessed interaction effects, of which
the majority examined potential moderating effects of socio-
demographic variables. The results of these interactions are presented
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Figure 1. PRISMA flow diagram: Selection of studies

in Table S2 in the supplementary materials, along with the relevant
independent and confounding variables for each included study.

3.3.1. Psychosocial factors

The relationships between psychosocial factors and depressive
symptoms were explored in 45 studies (see Table 2). There was sub-
stantial evidence for the protective role of good social and/or family
support and better self-rated health, with findings consistent across
cross-sectional and longitudinal studies. Fewer studies examined sense

of personal mastery as a potential protective factor, however the
available evidence indicated a protective effect across both cross-sec-
tional and longitudinal studies. Loneliness was only examined in cross-
sectional studies, all but one of which found it to be an important risk
factor for depressive symptoms. There were varied results within and
between cross-sectional and longitudinal studies on the effect of larger
social networks.
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Table 2
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Relationships between psychosocial factors and depressive symptoms among community-dwelling older adults.

Study Good social/family support Better self-rated health Loneliness n=5 Large social networkn=5 Sense of personal mastery n=3
n=36 n=16

Abe et al., 2012 -

Alexandrino-Silva et al., 2011 -

Ang and Malhotra, 2016 - -

Baiyewu et al., 2015 -

Brinda et al., 2016 0

Cao et al., 2016 0 -

Castro-Costa et al., 2008 -
Chan et al., 2011 -

Chan et al., 2012 0

Chan and Zeng, 2009 - -
Chang et al., 2017 - -
Chao et al., 2018 -

Choi and McDougall, 2009 -

Fukunaga et al., 2012 -

Garcia-Pena et al., 2013 0

Giltay et al., 2006 -
Gong et al., 2018 -

Han et al., 2007 - -
Jeon and Dunkle, 2009 -

Kaneko et al., 2007 - -
Khaltar et al., 2017 -

Kuchibhatla et al., 2012 - -
Kuroda et al., 2015 -

Lee, C et al, 2012 0

Li et al., 2011 -
Li et al., 2015 -

Lin et al., 2014

Lue et al., 2010 0

Morikawa et al., 2013 -

Murata et al., 2008 -
Nakulan et al., 2015 -

Nicolosi et al., 2011 -
Park, 2017 -

Park et al., 2017 -

Piboon et al., 2012 -

Richardson et al., 2012 -

Russell and Taylor, 2009 -

Sachs-Ericsson et al., 2007 -
Shin et al., 2008 -

St John et al., 2006 -
Sun et al., 2012 - -
Tani et al., 2015 -

Tanner et al., 2014 -

Vanoh et al., 2016 0

Yoo et al., 2016 - -

0
0
+
+
0 -
+
+
0

Note: n = number of studies examining this factor. A plus sign (+) indicates a risk factor, a minus sign (-) indicates a protective factor, zero (0) indicates a non-
significant association, and a blank cell indicates the factor was not examined. Italics indicates longitudinal studies. Studies that did not examine psychosocial factors

are not included in this table.

3.3.2. Behavioral factors

The relationships between behavioral factors and depressive
symptoms were explored in 42 studies (see Table 3). Strong support
across cross-sectional and longitudinal studies was found for physical
activity, greater social participation, engagement in hobbies, and good
diet quality being significant protective factors, and sleep disturbance
being a significant risk factor. The majority of studies examining past/
current smoking and alcohol use did not find these behaviors to be
significant risk factors for depressive symptoms. Research examining
the use of modern devices was limited and results were varied.

3.3.3. Sociodemographic factors

The relationships between sociodemographic factors and depressive
symptoms were explored in 48 studies (see Table 4). The majority of
studies examining age, gender, marital status, living arrangement,
employment status, and weight status did not find a significant re-
lationship between these factors and depressive symptoms. Results re-
lating to lower education level and SES were mixed. Half of the studies
examining these factors found them to be risk factors for depressive

symptoms, while the other half did not find significant relationships.

4. Discussion

This systematic review assessed 75 studies examining various
modifiable and non-modifiable factors associated with depressive
symptoms among older community-dwelling adults. All but one of the
studies were deemed to be of high quality, and the mean quality score
was 0.94. Of the 21 factors identified in this review, good social/family
support, better self-rated health, engagement in physical activity, and
participation in social activities were identified as key protective fac-
tors, while sleep disturbance was identified as an important risk factor
(see Table 5). These results are consistent with those of previous re-
views (Cole & Dendukuri, 2003; Djernes, 2006; Vink et al., 2008), in-
dicating that these factors should be focal issues in efforts to improve
the well-being of older people.

In contrast with previous reviews (Cole & Dendukuri, 2003;
Djernes, 2006; Vink et al., 2008), the majority of studies examining
sociodemographic factors did not find an association with depressive
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Table 3
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Relationships between behavioral factors and depressive symptoms among community-dwelling older adults.

Greater social
participation n=12

Study Physical

activity n=15

Sleep disturbance
n=11

Alcohol use
n=

Good diet
quality n=6

Use of modern
devices n=2

Past or current
smoker n=8

Engaged in

10 hobbies n=5

Abe et al., 2012
Aihara et al., 2011 -
Almeida et al., 2014
Almeida et al., 2011
Baiyewu et al., 2015 -
Carayanni et al., 2012 -
Castro-Costa et al.,
2008
Chan et al., 2011 -
Chan et al., 2012
Chan et al., 2014
Chang et al., 2017 -
Cho et al., 2018 -
Elliot et al., 2014 -
Fukunaga et al., 2012
Garcia-Pena et al.,
2013
Glass et al., 2006 - -
Gomes et al., 2018
Gong et al., 2018
Hua et al., 2015 -
Isaac et al., 2009 -
Jaussent et al., 2011
Ku et al,, 2018 -
Kuroda et al., 2015 -
Lee, C et al., 2012
Lee, L et al., 2012 -
Lee et al., 2013
Lee et al., 2014 -
Li et al., 2011
Maglione et al., 2014a
Maglione et al.,
2014b
Morikawa et al., 2013 -
Park et al., 2015 -
Park, 2017
Pilania et al., 2017
Smagula et al., 2015
Schwarzbach et al., -
2013
Tani et al., 2015 -
Thirthahalli et al.,
2014
Uemura et al., 2017
Vanoh et al., 2016
Woo et al., 2006
Yoshida et al., 2015

+

(=]

o o !

o

o

Note: n

number of studies examining factor. A plus sign (+) indicates a risk factor, a minus sign (-) indicates a protective factor, a zero (0) indicates a non-

significant association, and blank cell indicates the factor was not examined. Italics indicates longitudinal studies. Studies that did not examine behavioral factors are

not included in this table.

symptoms. This variation in outcomes may be at least partially due to
the relative importance of the other factors included in the multivariate
analyses conducted in more recent studies. The lack of effect of these
sociodemographic factors in the present review suggests that it may not
be necessary to tailor mental well-being interventions according to
characteristics such as age, gender, marital situation, and living ar-
rangement, which potentially simplifies the task of intervention design
and implementation by permitting a more broad-based approach.
Overall, the review results highlight the importance of interventions
and prevention programs designed to achieve (i) increased social and/
or family support, (ii) higher self-rated health, (iii) greater participation
in physical and social activities, and (iv) improved sleep patterns.
Evidence indicates that interventions focused on increasing social and/
or physical activity are particularly effective in reducing depressive
symptoms among older adults (Catalan-Matamoros, Gomez-Conesa,
Stubbs, & Vancampfort, 2016; Forsman, Nordmyr, & Wahlbeck, 2011a;
Forsman, Schierenbeck, & Wahlbeck, 2011b). This may be due to the
ability of such interventions to address all four of the factors identified
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as being predictive of depressive symptoms in this review. For example,
physical activity has been found to improve sleep quality (Reid et al.,
20105 Singh et al., 2005), social activity has been linked with greater
social support (Li, Jiang, Li, & Zhang, 2018), and both physical and
social activities have been linked with positive changes in older adults’
self-rated health (Fiorillo & Nappo, 2017; Ichida et al., 2013;
Wanderley et al., 2011). Facilitating older adults’ participation in such
activities is therefore important to prevention efforts. This could be
achieved by tailoring programs and activities to seniors’ capabilities
(e.g., access to transport, fitness levels) and preferences (e.g., activities
the individual finds meaningful/interesting or that involve peers and
family members) (Catalan-Matamoros et al., 2016; Forsman et al.,
2011a, 2011b; Liljas et al., 2019). It is also important to ensure that
such activities are affordable (Liljas et al., 2019).

Several new modifiable variables were included in this review: en-
gagement in hobbies, diet quality, employment status, and use of
modern devices. Of these, engagement in hobbies and good diet quality
were found to be protective against depressive symptoms, while no
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Relationships between sociodemographic factors and depressive symptoms among community-dwelling older adults.

Older
n=35

Lower level of
education n=28

Female
n=30

Study

Not married
n=16

Low SES
n=4

Unemployed n=5 Overweight/obese
n=4

Living alone
n=11

0
+
0

Abe et al., 2012 0

Almeida et al., 2014

Brinda et al., 2016

Carayanni et al., 2012

Carriere et al., 2017

Castro-Costa et al., 2008

Chan et al., 2011

Chan et al., 2012

Chao et al., 2018

Cho et al., 2018

Choi et al., 2013

Choi and McDougall, 2009

Elliot et al., 2014

Fukunaga et al., 2012

Garcia-Pena et al., 2013

Gong et al., 2018

Glass et al., 2006

Han et al., 2007

Kaneko et al., 2007

Khaltar et al., 2017

Kuchibhatla et al., 2012

Kuroda et al., 2015

Lee, C et al., 2012

Lee, L et al., 2012

Lee et al., 2013

Lee et al., 2014

Li et al., 2015

Lin et al., 2014

Lue et al., 2010

Morikawa et al., 2013

Murata et al., 2008 -

Nakulan et al., 2015

Nicolosi et al., 2011

Park et al., 2017

Piboon et al., 2012

Pilania et al., 2017

Russell and Taylor, 2009

Sachs-Ericsson et al.,, 2007

Schwarzbach et al., 2013

St John et al., 2006

Sun et al., 2012

Tani et al., 2015

Tanner et al., 2014

Thirthahalli et al., 2014

Vanoh et al., 2016

van't Veer-Tazelaar et al.,
2008

Yoo et al., 2016

Yoshimura et al., 2013

+

+ o0 40

o

o
+

+99 +00 4 4+ 4
o

co 4 o

o
+

cocoo 4
+ oo 400
o 4oo0o0

° +

coocoo
cocooco 4 4
+ ©° 4+

S
+ ©

0
0

0
0

o

(=]

0

0

Note: n

number of studies examining factor. A plus sign (+) indicates a risk factor, a minus sign (-) indicates a protective factor, a zero (0) indicates a non-

significant association, and blank cell indicates the factor was not examined. Italics indicates longitudinal studies. Studies that did not examine sociodemographic

factors are not included in this table.

significant relationship was found for employment status. The results
for use of modern devices were inconclusive across studies. Given the
recency of work in these areas, further research could assist in clarifying
the role of these factors in influencing older people's likelihood of ex-
periencing depressive symptoms.

The present review had several limitations that should be con-
sidered. First, it was confined to studies published in English.
However, the included studies were undertaken in a wide range of
countries, including those where other languages are dominant.
Second, the factors addressed in the results represent variables
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examined by three or more studies, thus emerging and novel factors
assessed by a smaller number of studies were not reviewed (but are
listed in Table S1). Third, the included studies used a range of de-
pression scales (e.g., GDS, CESD) and measurement approaches (e.g.,
cut-off vs continuous scores), limiting the comparability of results.
Fourth, the included studies using multivariate analyses may not be
directly comparable because varying adjustments were made for dif-
ferent variables, and it is possible that discrepancies relating to in-
dividual factors may be due to the nature and quantity of other vari-
ables included in the analyses.
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Table 5
Systematic review outcome summary.

Protective Factors Risk Factors Inconclusive Unrelated Factors
Factors
Good social/family Sleep Level of Age* Tt
support ™t * disturbance™ ** education® ** Gender ™ **
Better self-rated  Loneliness™ Alcohol Marital status™ **
health*** uset Living
Physical Smoking arrangement " *
activity * statust Employment status
Greater social Social network Weight status™
participation + size™
Good diet SES*T*+
quality Use of modern
Engagement in devices
hobbies
Sense of
personal
mastery "

Note: Factors identified in this review are listed in descending order of im-
portance in each column; Underline indicates factors that have not been ex-
amined by previous reviews; + indicates how many out of the three previous
systematic reviews examined this factor.

5. Conclusion

Results of this and previous reviews highlight the complex nature of
the etiology of depressive symptoms and the likely interrelationships
between various psychosocial, behavioral, and sociodemographic fac-
tors. The important roles of social support and participation, better self-
rated health, physical activity, and sleep quality in protecting against
depressive symptoms among community-dwelling older adults were
confirmed. This suggests that interventions that encourage social sup-
port, enhance self-rated health, include physical activity components,
and/or improve sleep hygiene may have the potential to prevent or
reduce depressive symptoms among community-dwelling older people.
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