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Background: The present review systematically evaluates correlates of physical activity across the socio-ecological model for

people with depression.

Subjects and methods: Two independent reviewers searched Embase, PubMed, and CINAHL from their inception until May
2015, combining the medical subject heading ‘depression’ or ‘depressive’ with ‘physical activity’ or ‘exercise’. Data were extracted
by the same independent researchers and summarized according to the socio-ecological model.

Results: Fifty-nine papers involving 101,539 persons with depression were eligible and enabled us to evaluate 42 correlates.
Correlates that were consistently (n>4) associated with lower physical activity participation in depressed persons were a higher level
of depressive symptoms, a higher body mass index, the presence of physical co-morbidity and a lower self-efficacy. The role of
social, environmental and policy factors on physical activity participation is unknown and should be addressed in future research.

Conclusion: In persons with depression physical activity participation is a complex behavior that is influenced by many different
factors. Significant correlates should be confirmed in prospective studies. Interventions to improve modifiable physical and mental
health variables in people with depression should be developed and evaluated.
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INTRODUCTION

Worldwide, depression is a seriously disabling pub-
lic health problem of very high prevalence (Kessler et
al. 2003). Major depressive disorder has a 12-month
prevalence of 6.6% and a lifetime prevalence of 16.2%,
is twice as common in women as in men, and causes
considerable impairment. It is currently ranked as the
second leading cause of years lived with disability
globally (Murray et al. 2012), and projected to be the
leading cause of disability over 20 years in high-income
nations (Mathers & Loncar 2006). Depressive symp-
toms are commonly treated with antidepressants or
psychological therapies or a combination of both (Kupfer
et al. 2012). However antidepressants may have adverse
cardio-metabolic side effects, adherence can be poor,
and there is a lag time between starting antidepressants
and improvements in mood (Kupfer et al. 2012, Holt et
al. 2014). Psychological treatments are generally free
from side-effects but some people may not wish to
receive psychological therapy due to low expectations
of positive outcome or perceived stigma (Schomerus et
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al. 2009). Within recent years, research has demonstra-
ted that adequate physical activity may promote mental
and physical health in persons with depression (Krogh
et al. 2011, Cooney et al. 2014, Knapen et al. 2014,
Rosenbaum et al. 2014). Physical activity seems to
improve depressive symptoms in people with a diag-
nosis of depression compared with either no treatment
or a control intervention (Rimer et al. 2011) whilst
protecting against the development of future depressive
episodes (Mammen & Faulkner 2013). Those with
depressive symptoms indicative of mild-to-moderate
depression and for whom physical activity participation
improves function-related outcomes achieve the largest
antidepressant effects (Herring et al. 2012). In addition,
physical activity recommendations are also included in
recent guidelines for the prevention or treatment
(National Institute for Health and Clinical Excellence;
De Hert et al. 2009) of an increased risk for cardio-
vascular diseases and diabetes in persons with depres-
sive symptoms (De Hert et al. 2011, Vancampfort et al.
20013a). Despite the plethora of research demonstrating
the beneficial effects associated with physical activity
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participation, many people with depression do not meet
the recommend levels of physical activity participation.
Thus, there is a need for research to investigate factors
that influence physical activity participation in this
particular population. Indeed, there is a continuing
debate about the amount (e.g., frequency, intensity,
duration) and types of physical activity (e.g., structured
exercise versus lifestyle physical activity) needed for
the observed mental and physical health benefits in
patients with depression (Dunn et al. 2005), with current
recommendations not substantially different to that for
general population health, nor for those with type-2
diabetes (Stanton & Reaburn 2013). Following the UK
National Institute for Health and Clinical Excellence
(NICE) (2009) guidelines, physical activity programs
for people with persistent sub-threshold depressive
symptoms or mild-to-moderate depression should consist
typically of three sessions per week of moderate dura-
tion (45 minutes to 1 hour) over 10 to 14 weeks (ave-
rage 12 weeks). Clearly in order for physical activity
interventions to be effective in promoting mental and
physical health, they must, however, adequately address
the barriers to physical activity and promote factors that
enable participation.

Understanding the barriers and facilitators of partici-
pation in physical activity in patients with depression is
an essential first step toward the development and
implementation of effective treatments. Behavioral
theories such as the social-ecological model (Sallis et al.
2006) are useful in attempting to understand such
barriers and promoting factors. Social-ecological mo-
dels suggest that multiple relevant attributes influence
health behavior. These include intrapersonal (demo-
graphic, biological, psychological, emotional and cogni-
tive), interpersonal/ cultural (e.g., social support),
physical environment (e.g., distance to the facilities,
financial costs, enjoyable scenery), and policy (laws,
rules, regulations, codes) factors (Sallis et al. 2006).
Various intrapersonal, interpersonal, physical environ-
ment and policy related variables have demonstrated
strong positive associations with physical activity in the
general population (Sallis et al. 2000) and in people
with severe mental illness (Stubbs et al. 2014,
Vancampfort et al. 2012, 2013b, 2014). However, little
is known about whether these factors demonstrate
similar relationships with physical activity behavior
amongst persons with depression. Qualitative studies
have illustrated that in persons with depression mood,
low levels of self-efficacy, negative experiences of
physical activity and inactivity from close family mem-
bers may all negatively affect physical activity (Azar et
al. 2010, Searle et al. 2011). However, quantitative data
research is required to identify more rigorously potential
mediators and moderators of physical activity that can
be targeted in future interventions (Baranowski et al.
2009). In order to address these short comings, the aim
of the present review was to systematically evaluate
published quantitative studies of correlates of physical

activity in persons with depression. In addition to
summarizing methods and results of these studies, gaps
in the literature were identified and directions for future
research are proposed.

SUBJECTS AND METHODS

Data sources and searches

Two independent reviewers (XX and XX) perfor-
med an electronic search of Embase, PubMed, and
CINAHL from the inception of these databases to May
2015. Keywords used were ‘physical activity’ or ‘exer-
cise’ and ‘depression’ or ‘depressive’ in the title,
abstract or index term fields. Manual searches were also
conducted, using reference lists from identified articles.

Eligibility criteria

Inclusion criteria were as follows: (a) presence of a
defined depression status in adults (assessed by self-
reported symptom scales, or a physician/clinician
diagnosis by a structured clinical diagnostic interview),
(b) studies contained quantitative research and had been
published in a peer-reviewed journal, (¢) the dependent
variable was a measure of physical activity participa-
tion. Studies could use a variety of physical activity
measures reflecting a range of intensities. For cohort or
intervention studies, only associations with baseline
data were included. Authors were contacted to provide
additional data on associations of baseline characte-
ristics if these were not available in the publication.

Articles were excluded if the dependent variable was
aerobic fitness, physical activity intention, self-efficacy,
or other intermediate (non-behavioral) measures be-
cause these variables are less direct indicators of actual
physical activity. Also, case-reports, conference ab-
stracts, and expert opinions were excluded. If study data
were based on different diagnoses, the first or corres-
ponding author was asked to send results from addi-
tional analyses for our target group. Studies conducted
specifically in populations with specific somatic morbi-
dities were also excluded.

Data collection

Two reviewers independently extracted data from
the included studies using a predetermined form. The
data extracted from each study included: (a) gender, (b)
age, (c) ethnicity, (d) setting if applicable, (e) depres-
sion status, and (f) physical activity assessment tool. In
accordance with previous reviews (Salli et al. 2000,
Trost et al. 2002, Stubbs et al. 2014, Vancampfort et al.
2012, 2013, 2014) the following categories were used to
code quality of the physical activity measure: (a) self-
report with poor, unknown or undescribed reliability/
validity, (b) self-report with described and acceptable
reliability/validity, and (c) acceptable objective mea-
surements. Following Warren et al. (2010), objective
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measurements included motion sensors, such as
accelerometers and pedometers, combined heart rate
and accelerometer devices and the doubly labeled water
method. The acceptability of the psychometric proper-
ties was assessed following De Von et al. (2007).
Variables were classified as “related” or “not related” to
physical activity based on statistical significance, and
the direction of association for related variables was
coded. The detailed data tables were further analyzed to
create tables that summarized the state of the literature
on different variables.

Selection and categorization of variables

We selected and categorized physical activity corre-
lates into the following categories: (a) demographic, (b)
biological, (c) psychological/cognitive/emotional, (d)
behavioral attributes/skills, (e) social/cultural factors, (f)
physical environment, and (g) policy factors. When
studies based on the same sample examined the same
correlates, only the most recent data and/or those based
on the largest sample size were included. The socio-
ecological approach aims to identify the domains which
have been explored in the literature and to elucidate the
multidimensional perspective of potential influences on
the physical activity behavior in patients with depression.

Coding associations with physical activity

A variety of statistical techniques were used to eva-
luate correlates, most commonly uni-/bivariate analyses,
including correlations, t-tests, and ANOVA. Sometimes,
only multivariate analyses were reported, including
linear regression or logistic regression. If both uni-
/bivariate and multivariate tests were conducted, uni-
/bivariate tests were reported for consistency across
studies. The column “related to physical activity” indi-
cates, which studies reported significant associations
between the variable and the physical activity measure.
Direction of association is indicated with a “+” or “-”
The column “unrelated to physical activity” indicates
which studies reported non-significant associations
between the variable and physical activity.

Coding of analyses

Numbers in the columns refer to the numbers in the
online supplement. If analyses were conducted sepa-
rately for male and female subjects, “M” or “F” is
indicated. Due to the small number of studies reporting
analyses specific to ethnic or socio-economic groups,
these subgroup analyses were not included in the
summary tables.

Summary codes

As many articles did not include correlation values,
and the methodology of included studies varied
considerably, a formal meta-analysis of correlates was
not conducted. Summary codes were presented and
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calculated in accordance with the method of Sallis et al.
(2000). The summary code column contains a code to
summarize the state of the literature for that variable.
The percentages in parentheses refer to the number of
associations supporting the expected association divided
by the total number of associations for the variable.
Associations were coded with: “0” (0-33% of studies
supporting association); “?” (34-59% of studies suppor-
ting an association); or “+” or “-” (60-100% of studies
supporting an association). When four or more studies
supported an association or no association, it was coded
as “00”, “-”, or “++” indicating that there is consistent
evidence for that correlate. The “??” code indicated a
variable that was investigated four or more times studied
with considerable lack of consistency in the findings.

Statistical analyses

Fisher’s exact tests were used to examine differences
in proportions of significant associations between (a)
physical activity assessment tools with known and
acceptable compared to unknown or not psychometric
properties, (b) subjective and objective physical activity
assessment tools, (¢) studies with a sample size below or
equal to or higher than the median sample size, and (d)
studies including patients with a formal diagnosis versus
studies including patients with self-reported depressive
symptoms. The significance level was set at p<0.05.

RESULTS

Out of 266 potentially eligible studies, 59 (Moore et
al. 1999, Allgéwer et al. 2001, Anderson et al. 2003,
van Gool et al. 2003, Kinder et al. 2004, Perera et al.
2006, Wada et al. 2006, Knapen et al. 2007, Ball et al.
2008, Simon et al. 2008, Strine et al. 2008, Teychenne
et al. 2008, Rosqvist et al. 2009, Asztalos et al. 2010,
Beydoun et al. 2010, de Wit et al. 2010, Jonsdottir et al.
2010, Kerse et al. 2010, Mamplekou et al. 2010, Piwon-
ski et al. 2010, Rethorst et al. 2010, Teychenne et al.
2010, Van Citters et al. 2010, Azar et al. 2011, Chwas-
tiak et al. 2011, Demissie et al. 2011, Hamer et al. 2011,
Reichert et al. 2011, Vallance et al. 2011, Azevedo et al.
2012, Barcelos-Ferreira et al. 2012, Chen et al. 2012,
Giuli et al. 2012, Hendrix et al. 2012, Hennings et al.
2012, Korniloff et al. 2012, Kull et al. 2012, Mata et al.
2012, Sieverdes et al. 2012, Song et al. 2012, Wild et al.
2012, Brunes et al. 2013, De Mello et al. 2013,
Garmendia et al. 2013, Hernandez et al. 2013, Icks et al.
2013, McKercher et al. 2013, Uebelacker et al. 2013,
Borges et al. 2014, Dugan et al. 2014, Feng et al. 2014,
Kramer et al. 2014, Loprinzi & Mahoney 2014, Lovell
et al. 2014, Wassink-Vossen et al. 2014, Yu et al. 2014,
Pengid 2015, Vancampfort et al. 2015) were included in
this review. Reasons for exclusion are shown in Figure
1. Five of 8 contacted research groups (see acknow-
ledgements) provided us with additional, unpublished
correlation analyses for our target group or full-texts
and could be included this way.
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papers were removed
(n=266)

Records screened after duplicates and irrelevant

Reasons for exclusion:

only somatic patients (n=16), children and adolescents
(n=15), no full-text obtained (n=4), review paper (n=3),
qualitative reports (n=23), ), not able to translate (n=1)

L\ 4

Full-text articles assessed for eligibility
(n=224)

A4

Reasons for exclusion:

no clear depression status / cut off (n=91), physical activity
not the dependent variable, (n=40), no baseline physical
activity measurements available in clinical trials or cohort
studies (n=18), no correlates available (n=5), overlap (n=5),
no demographic data available (n=4), severe depression
excluded (n=2)

h 4

(n=59)

Studies included in the semi-quantitative analysis

Figure 1. Flow chart of systematic review inclusion and exclusion

Across all studies, a total of 101,539 persons with
depression were included in the analyses. In 45studies
depression was assessed by self-reported symptom
scales, while 14 studies involved participants with a
physician/clinician diagnosis using a structured clinical
diagnostic interview. No significant differences in the
proportion of significant associations were observed
between studies using self-report assessment versus
structured diagnostic interviews (p=0.55).

Concerning the quality of the physical activity mea-
sure, 52.5% (n=31) were un-validated or unreliable self-
reports or self-reports without reported psychometric pro-
perties, 37.3% (n=22) were empirically supported self-
reports, and 10.2% (n=6) were objective measures.
Significantly (p=0.029) less associations were reported
in studies using physical activity assessment tools with
known and acceptable validity compared to studies
using tools with unknown or not acceptable psycho-
metric properties. No significant differences in the
proportion of significant associations were observed
between studies using subjective versus objective
physical activity assessment tools (p=0.52). There was a
lower proportion of significant correlates in studies with
a sample size lower than or equal to the median sample
size (p=0.004). Table 1 presents the characteristics of
the included participants, the quality of physical activity

assessment and performed statistical analyses. Table 2
summarizes the correlates of physical activity participa-
tion in people with depression.

Demographic correlates

Nine demographic correlates were evaluated in the
literature and none were consistently associated with
physical activity participation (Table 1). Only ethnic
minority status was associated with lower physical acti-
vity participation, but this was based on one study only.

Biological correlates

Eleven biological correlates were studied. Higher
body mass index and physical comorbidity were consi-
stently (n>4) associated with lower levels of physical
activity participation. Although limited to two studies,
better physical performance was positively associated
with physical activity participation.

Behavioral attributes/skills

Smoking, nicotine dependence and alcohol use
disorder were the only examined within the behavioral
attributes and skills part of the model. However, no
significant associations were found.
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Table 1. Study characteristics

First author

Depression

Quality of PA  Statistical

/ year Participants status PA instrument measurement tests
Pengid 2,178; CES- IPAQ, short version B Mann—Whitney
2015 (16-30 years) D>15 U Test
Vancamp- 96(313); DSM-IV IPAQ, short version B Pearson
fort 2015 46 years MDD correlations,
Student-t test
Borges 386(2703); GDS-15>5 IPAQ, long version B Multivariate
2014 >60yrs logistic
regression
Dugan 535Q; 46 years CES- Kaiser Physical Activity Survey A Chi Square test
2014 D>16
Feng 117; 16-24years  SDS>53  “How often do you sport and/or vigorous free play A Multivariate
2014 each week with 30 minutes at least per day?” was logistic
assessed by using the following options: daily, 5-6 regression
days/week, 3—4 days/ week, 1-2 days/week, and less
than once per week. Being physically active were
defined as sporting at least three days per week
Kramer 56(223); DSM-IV  Participants were asked whether they participated in A Point biserial
2014 44.3+13.4yrs MDD and 1 or more exercise activities within the last 4 weeks. correlations
dysthymic ~ They could name up to 3 activities, and could list
both the frequency (per month) and the duration (per
episode). A physical exercise index reflecting the
weekly amount of physical exercise (minutes per
week) was computed.
Loprinzi 134; 44-48yrs  PHQ-9>10 Accelerometer C Multivariate
2014 logistic
regression
Lovell 164 students; DASS- “How many of the last 14 days have you done at A Multivariate
2014 18-63yrs 21>5 least 20 min of exercise that made you breathe logistic
heavily and your heart beat fast?”” and “How many regression
days in a usual week do you accumulate 30 min or
more of moderately strenuous physical activity such
as walking or going to the gym?” Participants who
indicated three or more days of vigorous and five or
more days of moderate activity were classified as
meeting the guideline.
Wassink- 295(1053); CIDI, IPAQ, long version B Univariate
Vossen 69 yrs WHO logistic
2014 regression
Yu 782; PHQ-9>10 IPAQ, long version B Multivariate
2014 53yrs logistic
regression
Brunes 3,689(17733); HADS- Items from IPAQ: 12 month recall B Chi Square test
2013 477(1963); D>8
19-40yrs;
1508(7273);
41-60yrs;
1704(8503)>60yrs
De Mello 228 BDI>20  yes/no and what frequency (<2*week or >3*week) A Multivariate
2013 logistic
regression
Garmendia 306; GDS-15>5 Adherence to a physical activity intervention A Multivariate
2013 >65years logistic
regression
Hernandez 158(3443); GDS-5>2 Pedometer C Univariate
2013 72.7+7 4yrs logistic
regression
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Table 1. Continued

First author Depression

Quality of PA  Statistical

/ year Participants status PA instrument measurement tests
Azevedo 739(5223); GHQ>4  Average number of hours per week spent in moderate A Chi Square test
2012 24.6%=<39yrs; (e.g., dancing, cycling, leisure swimming) and
26.5%: 40-44yrs; vigorous (e.g., running, hard swimming, playing
22%: 45-49yrs; squash) physical activity.”
26.9% >50yrs;
88.2% Caucasian
Bernard 133(738) HADS- “Are you regularly active? yes/no” A Student-t and Chi
2012 smokers; D>10 Square tests*
47.6+10.4yrs
Chen 506(2063); CES- “Have you taken part in any sport or exercise B Chi Square test
2012 >65yrs D>10 activities in the past 2 weeks?”” Identify the types
they had engaged in from 31 named activities).
They also provided frequency and duration for each
activity.
Giuli 109(613); GDS- Lifestyle Questionnaire A Student-t and
2012 >65yrs 15>5 Chi Square test
Hendrix 4(13); 78yrs DSM-IV Accelerometer C Student-t test
2012 MDD
Hennings 38(1643); DSM-IV  Freiburger Fragebogen zur Koerperlichen Aktivitaet A Student-t test*
2012 47.6+10.4yrs MDD
Icks 337(1073); CES- Any physical exercise in the preceding month? A Student-t test
2013 58.947.6yrs D>17
Korniloff 179(743); BDI>10  “How much physical activity do you practice during A Student-t test
2012 69+3yrs leisure-time?”
Kull 3449; 18-51yrs BDI>9 Global Physical Activity Questionnaire B Binary logistic
2012 model
Mata 53(384); DSM-IV  “Were you physically active since the last beep? (1) A Student-t test
2012 28.2+6.4yrs; MDD How long were you active? from 5 -120 min; (2)
73.6% What kind of activity did you engage in? with
Caucasian options of mild activity (minimal effort; e.g., easy
walking, yoga), moderate activity (not exhausting;
e.g., fast walking, tennis), and strenuous activity
(heart beats rapidly; e.g., running, basketball).”
McKerch 173(5238); DSM-IV Pedometer C Multivariate
er 31.442.6yrs MDD logistic
2013 regression
Uebelacker 14,7639;62.8+7.6 CES-D>5 “How long walking outside for more than 10 min B Multivariate
2013 yrs and at what speed, how long strenuous, moderate, logistic
and mild exercise? regression
Barcelos- 180; >60yrs CES-D>7 Questions from the Brazilian Association A Univariate
Ferreira of Institutes of Market Research logistic
2012 regression
Sieverdes 727; 49yrs CES- Type, frequency, and duration of several leisure time A Multivariate
2012 D=>10 activities (e.g., walking, running, biking, swimming, logistic
dancing, and other types of sports such as softball and regression
racquet sports)in the preceding 3 months were
assessed. Each activity was assigned a MET value.
Song 790(3183); PHQ- Accelerometer C Multivariate
2012 >20yrs 9>5 logistic
regression
Wwild 1,262; 23.3%: 53-  GDS- Light physical activity such as walking or light A Univariate
2012 59yrs; 19.3%: 60- 15>5 physical work was categorized into “less than three logistic
64yrs; 22.0%: 65- hours per week” and “>three hours per week” regression

69yrs; 20.5%:70-
74yrs; 14.8%:75-
80yrs

215



Davy Vancampfort, Brendon Stubbs, Pascal Sienaert, Sabine Wyckaert, Marc De Hert, Simon Rosenbaum & Michel Probst:
WHAT ARE THE FACTORS THAT INFLUENCE PHYSICAL ACTIVITY PARTICIPATION IN INDIVIDUALS WITH DEPRESSION?

A REVIEW OF PHYSICAL ACTIVITY CORRELATES FROM 59 STUDIES

Psychiatria Danubina, 2015, Vol. 27, No. 3, pp 210-224

Table 1. Continued

First author

Depression

Quality of PA  Statistical

/ year Participants status PA instrument measurement tests
Azar 1479; 27.8yrs GHQ- IPAQ, long version B Wald test
2011 30=5
Chwastiak ~ 35,582veterans; ICD-9 How often do you engage in regular activities long A Multivariate
2011 64yrs MDD enough to work up a sweat? Categorical responses logistic
ranged from never to more than 5 times per week. regression
Demissie 3169;31%: CES- A structured one-week recall questionnaire for B Chi Square test
2011 <24yrs; 27%: D>17 pregnant women
25-29yrs;
29%:30-24yrs;
13%: >35yrs
66% Caucasian
Hamer 210(9238); GDS- Self-reported physical activity: the extent to which A Chi Square test
2011 79.0+7.7 15>5 participants were active through exercise and sports,
walking, housework, and gardening. Scores were
categorized as moderate-vigorous or light-inactive
levels of physical activity
Reichert 122(3583); GDS- IPAQ, long version B Student-t test
2011 69.0+6.0 yrs 15>5
Rethorst 42(133); CES- The modified Community Health Activities Model A Student-t test
2011 51.4+6.8 yrs D>17 Program for Seniors questionnaire (14 items,
physical activity over the previous month)
Vallance 195(873); PHQ-9>5 Accelerometer C Student-t test
2011 46.6+14.2yrs;
63.6%
Caucasian
Asztalos 519(1743) SCL-90 IPAQ, long version B Multivariate
2010 subscore logistic
regression
Beydoun 176 (623); ICD-10 A single question with responses measured on a 3- A Multivariate
2010 20-39years MDD point Likert scale, which asked whether the subject logistic
was less active (score=1), about the same (score=2) regression
or more active (score=3) than age peers.
De Wit 369(1313); DSM-IV IPAQ, long version B Multivariate
2010 40.6+12.2yrs; MDD logistic
regression
Jonsdottir 111 HADS- Physical activity level during the last three months: B Chi Square test
2010 D>10  mostly sedentary (group 1), light (such as gardening or
walking or bicycling to work) at least two hours a
week (group 2), moderate such as doing aerobics,
dancing, swimming, playing football or heavy
gardening) at least two hours a week (group 3), or
vigorous several times a week, at least 5 hours with
high intensity (group 4)
Kerse 56(253); 81.5yrs  GDS>4 Auckland Heart Study Physical Activity A Student-t test*
2010 Questionnaire
Mamp 246(793); GDS>10 IPAQ, long version B ANOVA
lekou 2010 76+8yrs
Piwonski 3,800(147643); BDI>10  Questions to explore lack of regular physical activity A Chi Square test
2010 50.8yrs (lack of physical exercises lasting at least 30 min).
Teychenne 1,328; 35yrs CES- IPAQ, long version B Multivariate
2010 D>10 logistic
regression
Van Citters 30 outpatients;  DSM-IV Yale Physical Activity Scale B Correlation
2010 1/3 older than MDD analysis*
50yrs
Rosqvist 131(303); CES-D>16 Grimby physical activity questionnaire B Student-t test;
2009 77.3£1.91yrs Chi Square test
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Table 1. Continued

First author Participants Depression PA instrument Quality of PA  Statistical
/ year status measurement tests
Ball 1,6919; 18-  CES-D>10  Physical activity items assessed the frequency and A Chi Square test
2008 23yrs duration of walking (for recreation or transport), and
of moderate- and vigorous-intensity activity inthe last
week
Simon 743%; >40yrs PHQ- Jacobs physical activity questionnaire A Multivariate
2008 9>10 logistic
regression
Strine 18,912 PHQ- Respondents were considered to be physically A Multivariate
2008 8>10 inactive if they did not participate in any physical logistic
activities or exercise such as running, calisthenics, regression
golf, gardening or walking for exercise during the
past month other than their regular job.
Teychenne 4219; GHQ>4 IPAQ, long version B Chi Square test
2008 27.8%<30yrs;
26%:30-39yrs;
22.6%:40-49yrs;
19.7%>50yrs
Knapen 191(673); DSM-1V Baecke Physical Activity Questionnaire B Multivariate
2007 3=35.8+9.5yrs, MDD and logistic
©=32.4+10.3yrs dysthymic regression®
Perera 514; 14-19yrs CES- Details not presented. A Fisher’s exact
2006 D>16 test
Wada 3,7423 workers; CES- A Multivariate
2006 >18yrs D>16 logistic
regression
Kinder 545(1773); DSM-III  “How many times have you done sweating exercise A Chi Square test
2004 29.3yrs MDD during the past month?”
Anderson 299Q; 17-54yrs CES- “Have you been exercising regularly in the past A Multivariate
2003 D>34 year? If so, what types/frequency/where? (For logistic
example, going to a 1-hour exercise class 3 times per regression
week, or regularly taking a 30 min walk twice a
week in your neighborhood.) If not, say ‘I have not
exercised in months or years.”
van Gool 176(563); CES- Expressed in minutes per day by adding up averaged, A MANOVA
2003 >55yrs D>16 self-reported time spent on walking, cycling, sports,
and light (e.g. doing the dishes, or ironing) and
heavy (e.g. cleaning windows, or vacuum cleaning)
household chores
Allgower 1,769; 18-30yrs BDI>5 Participants were asked whether they exercise for 5 or A Multivariate
2001 more times during past 2 weeks logistic
regression
Moore 146; >50yrs DSM-IV Minnesota Leisure-Time Activity Questionnaire B Multivariate
1999 MDD logistic
regression

Note: A=self-report of poor or unknown reliability/validity for patients with depression; B=self-report with acceptable
reliability/validity for patients with depressive symptoms, and C=acceptable objective measure (pedometers,
accelerometry); PA=physical activity; BMI=body mass index; = COPD= chronic obstructive pulmonary disease;
BDI=Beck Depression Index; CES-D=Center for Epidemiologic Studies Depression Scale; CIDI=Composite
Interview Diagnostic Instrument from World Health Organization; DASS-21=Depression, Anxiety, and Stress Scale;
DSM-IV MDD=Diagnostic Statistical Manual edition 4 diagnosis of major depressive disorder; EDS=Edinburgh
Depression Scale;  GDS=Geriatric Depression Scale; ~ GHQ=General Health Questionnaire; ~ HADS-D=Hospital
Anxiety and Depression Scale-Depression score; ICD= International Classification of Diseases; IPAQ= International
Physical Activity Questionnaire; PHQ=Patient Health Questionnaire; SDS=Zung Self Rating Depression Scale;
ANOV A=analysis of variance;

*additional analyzes performed by the original authors; °additional analyzes performed by the current authors
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Table 2. Summary of studies of determinants of physical activity in patients with depression

Determinant variable Related to PA Unrelated to PA Summary code
% studies
Study Ass Study Ass reporting ass
Demographic
Age (Older) Chwastiak 2011; Korniloff 2012; - Van Citters 2010; 7? 4/7 (57%)
Sieverdes 2012; Vancampfort 2015 Azevedo 2012;Hennings
2012; McKercher 2013;
Age at onset Wassink-Vossen 2014 0 0 0/1 (0%)
? 3/9 (33.3%)

Gender (Male) Mamplekou 2010 (-); Reichert 2011 (+);

Pengid 2015 (+)

Chwastiak 2011
Van Citters 2010; Vancampfort 2015

Ethnicity (Caucasian)
Educational status (Lower)

Occupational status

Living alone

Being hospitalized in previous 12 months
Financial strains

Biological

Physical co-morbidity (Yes)
Physical performance (Better)
Psychiatric co-morbidity (Yes)

Knapen 2007; Rosqvist 2009; Chwastiak 2011
Kerse 2010; Wassink-Vossen 2014

Psychomotor agitation McKercher 2013

Medical antecedents (Yes)

BMI (Higher) Van Citters 2010; Chwastiak 2011; Bernard
2012; Sieverdes 2012; Wassink-Vossen 2014;
Vancampfort 2015
Being overweight
Being obese McKercher 2013
Antidepressant medication use Wassink-Vossen 2014

Wassink-Vossen 2014
Wassink-Vossen 2014; 44

Sedative medication use
Anxiolytic medication use

Behavioral attributes /skills

Cigarette use (number) Chwastiak 2011; Bernard 2012

Alcohol misuse

Nicotine dependence (Fagerstrom test)

Psychological, cognitive and emotional

Depression Moore 1999; Allgéwer 2001; Anderson 2003
(f); van Gool 2003; Kinder 2004; Perera 2006
(m); Perera 2006 (f) Wada 2006 (m); Knapen
2007; Ball 2008 (f); Simon 2008; Strine 2008;
Teychenne 2008; Rosqvist 2009; Asztalos
2010; Beydoun 2010 (f); De Wit 2010; Jons-
dottir 2010; Mamplekou 2010; Piwonski 2010
(m); Piwonski 2010 (f); Teychenne 2010; Van
Citters 2010; Chwastiak 2011; Demissie 2011;
Hamer 2011; Reichert 2011 (m); Vallance 2011;
Azevedo 2012; Barcelos-Ferreira 2012; Chen
2012; Giuli 2012; Hendrix 2012; Hennings
2012; Korniloff 2012; Kull 2012 (f); Mata
2012; Sieverdes 2012; Song 2012; Wild 2012;
Brunes 2013; De Mello 2013; Garmendia 2013;
Hernandez 2013; McKercher 2013; Uebe-
lacker 2013 (f); Borges 2014; Dugan 2014 (f);
Loprinzi 2014; Lovell 2014 (f); Wassink-
Vossen 2014; Yu 2014

+

Beydoun 2010; Van Citters 00
2010; Chwastiak 2011;
Bernard 2012; Hennings
2012; McKercher 2013;

Vancampfort 2015
+  1/1 (100%)
Bernard 2012; ? 2/4(50%)
McKercher 2013

Ball 2008(f); Bernard
2012; Vancampfort 2015

0 0/3(0%)

Bernard 2012; 0 0/3 (0%)
Wassink-Vossen 2014;
Vancampfort 2015
Kerse 2010 0 0/1 (0%)
Kerse 2010 0 0/1 (0%)
Wassink-Vossen 2014 - 3/4 (75%)
+  2/2(100%)
Hennings 2012 0 0/1 (0%)
- 1/1 (100%)
Brunes 2013 0 0/1 (0%)
6/6 (100%)
McKercher 2013 0 0/1 (0%)
- 1/1 (100%)
Bernard 2012 ? 1/2 (50%)
Kerse 2010 ? 1/2 (50%)
- 2/2 (100%)
Van Citters 2010; 4?7 2/5(40%)
Hennings 2012;
Wassink-Vossen 2014
Bernard 2012; 0 0/2 (0%)
Wassink-Vossen 2014
Bernard 2012 0 0/1 (0%)
Beydoun 2010 (m); - 53/59 (90%)

Reichert 2011 (f);
Rethorst 2011; Hennings
2012; Feng 2014; Lovell

2014(m);
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Table 2. Continued

Determinant variable Related to PA Unrelated to PA Summary code
Study Ass Study Ass r;g)oittﬂg;easss
Psychological, cognitive and emotional
Depression history Bernard 2012 0 0/1 (0%)
Negative affect Vancampfort 2015 - - 1/1 (100%)
Positive affect Vancampfort 2015 + + 1/1 (100%)
Cognitive functioning (Lower) Wassink-Vossen 2014 - - 1/1 (100%)
Enjoyment (More) Azar 2011 (f) 0 0/1 (0%)
Self-efficacy (Lower) Knapen 2007; Van Citters 2010; - - 4/4 (100%)
Azar 2011 (f); Kramer 2014
Physical HRQoL (Higher) Kerse 2010; McKercher 2013 + +  2/2(100%)
Psychological HRQoL Kerse 2010; 0 0/2 (0%)
(Higher) McKercher 2013
Lack of knowledge on the Rosqvist 2009 - - 1/1 (100%)
importance
Fear and negative experiences Rosqvist 2009 - - 1/1 (100%)
Lack of energy/ fatigue Rosqvist 2009 - - 1/1 (100%)
Self-enhancement strategies Knapen 2007; Kramer 2014 + +  2/2(100%)

(action planning, coping
planning...)
Sense of mastery of one’s own life

Perception of situational Kramer 2014
barriers

Autonomous motivation Vancampfort 2015
(SDT)

Social and cultural
Social support

Physical environment
Access to facilities in the neighborhood
Access to sport equipment in home

Policy

Wassink-Vossen 2014 0 0/1 (0%)

1/1 (100%)

+ + 1/1 (100%)
Azar 2011 (f); 0 0/2 (0%)
Wassink-Vossen 2014
Azar 2011 (f) 0 0/1 (0%)
Azar 2011 (f) 0 0/1 (0%)

PA = physical activity; HRQoL = Health Related Quality of Life; SDT = self-determination theory;  Ass = association;

- =negative, + =positive; 0 =no relation;
Psychological, cognitive
and emotional correlates

Out of 16 psychological, cognitive and emotional va-
riables, 12 significant associations with physical activity
participation were reported. There was overwhelming
evidence that higher levels of depressive symptoms were
negatively associated with physical activity participation.
Lower levels of self-efficacy were also negatively asso-
ciated with physical activity participation in more than 4
studies and can therefore be considered as a consistent
negative correlate. There is some limited evidence that
better physical health related quality of life and the use of
self enhancement and self-determination strategies may be
positively associated with physical activity participation.

Social/cultural factors
and the physical environment

Only two studies investigated the role of the social
and the physical environment. No significant associa-
tions were found.

? = indeterminate, = female patients only, m = male patients only

Policy factors

No policy-level correlates were found in the litera-
ture review.

DISCUSSION

General findings and clinical implications

To the authors’ best knowledge, the present review
is the first to document correlates of physical activity in
people with depression. The most consistent correlates
of lower physical activity were the presence of (and
higher levels of) symptoms of depression, a higher body
mass index, the presence of physical co-morbidity and a
lower self-efficacy. At behavioral, socialor physical
environment level, no consistent correlates were found,
and no data were available at all regarding policy level
correlates. We did not identify any correlates that are
consistently positively associated with physical activity
in people with depression. However, there is evidence
that better physical performance, higher physical health
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related quality of life and the use of self-enhancement
and self-determination strategies are significant positive
contributors to physical activity in people with
depression. The lack of other consistent correlates might
be due to (a) the paucity of studied correlates, and (b)
differences in study design, sample characteristics,
choice of assessments/correlates and analysis methods.
Clearly, with the increasing prevalence of depression
(Kessler et al. 2003) and the fact that physical activity
can ameliorate many of these symptoms and improve
the physical health of people with depression (Krogh et
al. 2011, Cooney et al. 2014, Knapen et al. 2014,
Rosenbaum et al. 2014), there is a need to better
understand how physical activity can be successfully
encouraged in people with depression.

Although the literature on physical activity
correlates still is equivocal, our findings support the
hypothesis that in people with depression physical
activity participation is a complex behavior that is
determined by many different factors. A clinical
implication of this finding is that to achieve substantial
physical activity behavior change, physical activity
interventions should ideally target changes in different
categories/dimensions and should ideally be tailored
based on the individual’s needs and barriers. Knowledge
about correlates of physical activity behavior helps
identify high-risk persons in whom physical activity is
less or, even, least likely and who may therefore require
intensified and targeted interventions.

When looking at the current evidence on demogra-
phical correlates of physical activity participation in
people with depression, we only found one study indi-
cating that ethnic minority persons were more vulnerable
for lower physical activity participation (Chwastiak et al.
2011). This may be a common theme in physical activity
participation, since another physical activity correlates
review in osteoarthritis also found that ethnic minorities
engaged in less physical activity (Stubbs et al. 2015a, b).
It may suggest the need for clinicians to engage and
support those from ethnic minorities. Two well-studied
demographic variables that were not found to be
associated with physical activity behavior were older age
and male gender. These findings should be encouraging
to healthcare professionals, as it suggests that persons
with depression can be expected to participate in some
form of physical activity across the lifespan.

The most consistent biological correlates were a
higher body mass index and the presence of physical co-
morbidity. It has been suggested that co-morbid condi-
tions may limit mobility and/or result in more pain during
physical activity in people with severe mental illness
(Vancampfort et al. 2013, 2014), which influences the
ability to engage in or sustain physical activity perfor-
mance. Although the physical health status is not always
amenable to improvement, it could be argued that impro-
ved treatment of co-morbid physical conditions may result
in improvements in physical activity patterns. While
limited to significant findings from two studies, it is how-
ever encouraging to note that better physical performance
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is positively associated with physical activity. Clinicians
should therefore try to identify those with depression with
worse physical performance (particularly those with pain
or more physical comorbidities) and attempt to provide
appropriate adaptive strategies to enable them to partici-
pate. Physiotherapists and other rehabilitation professio-
nals should oversee this process. From a tailoring perspec-
tive, physical activity programs need to take into account
the limits that physical health status may place on the
intensity of physical activity that people with depression
can engage in without aggravating physical symptoms.
The most fundamental intrapersonal correlates to
physical activity were feelings of depression and a lower
self-efficacy. People with depression should be made
aware that anhedonia and avolition are important barriers
to participating in physical activity, but being physically
active may itself be an effective coping mechanism for
people with depression to deal with these debilitating
symptoms. The present review indicates that action plan-
ning might enable people with depression to be more
physically active. Greater support for the association bet-
ween action planning and physical activity behaviour
would be encouraging as action plans are easily amenable
to change through intervention. Supporting people with
depression in developing a plan for when and where to
engage in physical activity, as well as how to overcome
potential barriers should therefore be a major focus. This
way, health care professionals can anticipate as well the
detrimental effects of the frequently observed lowerself-
efficacy. An individual physical activity plan taking into
account mental and physical health barriers will increase
the confidence of people with depression and conse-
quently improve self-efficacy and chances of success.
According to Bandura (1997) self-efficacy perceptions
are derived from four principal sources of information:
(a) past performances, (b) vicarious experiences (model-
ling), (c) verbal persuasion, and (d) the physiological
state. Therefore, to increase physical activity related self-
efficacy, an action plan should: (a) provide enjoyable,
appropriate options that enable patients to experience
success; (b) create opportunities to observe role models
(e.g., friends, relatives and fellow patients) performing
physical activity; (c) include verbal encouragements to
participate in physical activity from influential others inclu-
ding staff members and physicians; and (d) reduce any
anxiety associated with participation in physical activity.

Limitations and future research

There are several limitations to this review, which
should be acknowledged. First of all, the diversity of
physical activity measures, subject samples and analysis
strategies prevented us from performing a formal meta-
analysis. Measuring physical activity levels poses many
challenges. Self-report questionnaires are known to
require motivation to complete all of the questions, and
it is often difficult to ascertain the frequency, duration
and intensity of physical activity with good reliability
(Warren et al. 2010). Fewer significant associations



Davy Vancampfort, Brendon Stubbs, Pascal Sienaert, Sabine Wyckaert, Marc De Hert, Simon Rosenbaum & Michel Probst:
WHAT ARE THE FACTORS THAT INFLUENCE PHYSICAL ACTIVITY PARTICIPATION IN INDIVIDUALS WITH DEPRESSION?

A REVIEW OF PHYSICAL ACTIVITY CORRELATES FROM 59 STUDIES

Psychiatria Danubina, 2015, Vol. 27, No. 3, pp 210-224

would be expected in studies that relied on self-report
measures. However, a Fisher’s exact test indicated that
there was no difference in the proportion of significant
correlates between subjective and objective physical
activity measurements. While this could be due to the
relatively small number of studies using objective
measures, we did find less significant correlates in
studies with acceptable versus unknown/unacceptable
psychometric properties, pointing to the benefits of
using standardized measures. Furthermore, expectedly,
sample size had a direct bearing on the likelihood of
declaring a statistically significant result. This finding
indicates that studies should perform adequate power
analyses and enroll sufficient numbers of participants
relative to the number of examined correlates, with even
higher numbers required for the performance of
multivariate analyses and identification of correlates
that are independent of each other. Third, most
correlates of physical activity were only documented in
a small number of studies. Examination of the same,
standardized variables in different studies is therefore
necessary in order to build a body of evidence that can
support or refute the potential influence of individual
variables. Future studies should in particular attempt to
analyze the role of multiple correlates of physical activity
from a social-ecological perspective and should not only
focus on the identified variables, but also on those that
remain under-studied. Only two studies examined the role
of influential others and of a comfortable physical
environment in relation to physical activity participation.
This is surprising, as these variables are known to play an
important role in physical activity behavior in the general
population (Sallis et al 2000, Trost et al. 2002). Future
research should determine the amount and type of social
support necessary to begin and maintain physical activity
behavior in persons with depression. To date, no policy-
level correlates were identified. Correlates at this level
of the social-ecological model may be explored
however best initially using a qualitative approach
(Petter et al. 2009). Researchers should examine, which
policies are currently in place. Interviews of people with
depression and their healthcare professionals may
provide further insight as to what is needed to stimulate
an active lifestyle. Future studies should also evaluate
environmental modifications, which can provide an
opportunity to examine changes in physical activity
levels occurring in conjunction with changes in the
physical environment. If the purpose of this kind of
physical activity research is to inform and motivate
policy changes that will improve the mental and
physical health of persons with depression, merely
documenting the relationship between environmental
variables and physical activity is likely insufficient. At
some point, environmental and policy change research
will need to include assessments of broader health
outcomes, such as changes in the prevalence of chronic
co-morbidities, physical activity service utilization, as
well as the economic costs and benefits of proposed
policy changes.

CONCLUSIONS

The present review demonstrates that higher levels
of depressive symptoms, a higher body mass index, the
presence of physical co-morbidities and a lower self-
efficacy are the most consistent correlates of physical
activity participation in people with depression. Better
physical performance and self enhancement strategies
may positively contribute to physical activity in people
with depression. Since depression causes a profound
amount of burden to people across the world and
physical activity has proven benefits, there is an urgent
need for evidence-based interventions.

Acknowledgements:

The authors would like to thank the following authors

for sending us additional data:

= Dr. Paquito Bernard, Laboratory Epsylon, Dynamics
of Human Abilities and Health Behaviors, University
of Montpellier, Montpellier, France

= Dr. Anika Hennings, Division of Clinical Psychology
and Psychotherapy, Philipps University of Marburg,
Germany

= Dr. Ngaire Kerse and Simon Moyes, Department of
General Practice and Primary

= Health Care School of Population Health, University
of Auckland, Auckland, New Zealand

= Dr. Aricca D. Van Citters, Department of Commu-
nity and Family Medicine, Dartmouth Medical
School, Center for Aging Research, The Dartmouth
Institute for Health Policy and Clinical Practice,
Lebanon, USA.

= Dr. Charlotte M. McKercher, Menzies Research
Institute, University of Tasmania, Australia

= This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

Conflict of interest:

The authors declare that they have no conflicts of
interest related to the current paper. The first author is
funded by the Research Foundation- Flanders (FWO-
Vlaanderen).

References

1. Aligower A, Wardle J & Steptoe A: Depressive symptoms,
social support, and personal health behaviors in young
men and women. Health Psychol 2001; 20:223-7.

2. Anderson CB: When more is better: number of motives
and reasons for quitting as correlates of physical activity
in women. Health Educ Res 2003; 18:525-37.

3. Asztalos M, De Bourdeaudhuij I & Cardon G: The
relationship between physical activity and mental health
varies across activity intensity levels and dimensions of
mental health among women and men. Public Health Nutr
2010; 13:1207-14.

4. Azar D, Ball K, Salmon J & Cleveland VJ: Physical acti-
vity correlates in young women with depressive symptoms:
a qualitative study. Int J Behav Nutr Phys Act 2010, 1:3.

221



Davy Vancampfort, Brendon Stubbs, Pascal Sienaert, Sabine Wyckaert, Marc De Hert, Simon Rosenbaum & Michel Probst:
WHAT ARE THE FACTORS THAT INFLUENCE PHYSICAL ACTIVITY PARTICIPATION IN INDIVIDUALS WITH DEPRESSION?
A REVIEW OF PHYSICAL ACTIVITY CORRELATES FROM 59 STUDIES

Psychiatria Danubina, 2015, Vol. 27, No. 3, pp 210-224

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Azar D, Ball K, Salmon J & Cleland VJ: Individual, social,
and physical environmental correlates of physical activity
among young women at risk of depression. J Phys Act
Health 2011; 8:133-40.

Azevedo Da Silva M, Singh-Manoux A, Brunner EJ, Kaffa-
shian S, Shipley MJ, et al.: Bidirectional association
between physical activity and symptoms of anxiety and
depression: the Whitehall Il study. Eur J Epidemiol 2013;
27:537-46.

Ball K, Burton NW & Brown WJ: A prospective study of
overweight, physical activity, and depressive symptoms in
young women Obesity 2009; 17:66-71.

Bandura A: Self-efficacy: the exercise of control. New
York: W.H. Freeman and Co, 1997.

Barcelos-Ferreira R, Lopes MA, Nakano EY, Steffens DC
& Bottino CM: Clinical and sociodemographic factors in
a sample of older subjects experiencing depressive
symptoms. Int J Geriatr Psychiatry 2012; 27:924-30.
Baranowski T, Cerin E & Baranowski J: Steps in the
design, development and formative evaluation of obesity
prevention-related behavior change trials. Int J Behav
Nutr Phys Act 2009; 6:6.

Bernard P, Ninot G, Guillaume S, Fond G, Courtet P,
Christine Picot M et al.: Physical activity as a protective
factor in relapse following smoking cessation in partici-
pants with a depressive disorder. Am J Addict 2012;
21:348-55.

Beydoun MA & Wang Y: Pathways linking socioeconomic
status to obesity through depression and lifestyle factors
among young US adults. J Affect Disord 2010, 123:52-63.
Borges LJ, Benedetti TR, Xavier AJ & d'Orsi E:
Associated factors of depressive symptoms in the elderly:
EpiFloripa study. Rev Saude Publica 2014; 47:701-10.
Brunes A, Augestad LB & Gudmundsdottir SL: Persona-
lity, physical activity, and symptoms of anxiety and
depression: the HUNT study. Social Psychiatry Psychiatr
Epidemiol 2013; 48:745-56.

Chen LJ, Stevinson C, Ku PW, Chang YK & Chu DC:
Relationships of leisure-time and non-leisure-time physi-
cal activity with depressive symptoms: a population-based
study of Taiwanese older adults. Int J Behav Nutr Phys
Act 2012; 9: 28.

Chwastiak LA, Rosenheck RA & Kazis LE: Association of
psychiatric illness and obesity, physical inactivity, and
smoking among a national sample of veterans. Psycho-
somatics 2011; 52:230-6.

Cooney G, Dwan K & Mead G: Exercise for depression.
JAMA 2014, 311:2432-3.

De Hert M, Dekker JM, Wood D, Kahl KG, Holt RI &
Moller HJ: Cardiovascular disease and diabetes is people
with severe mental illness position statement from the
European Psychiatric Association (EPA), supported by the
European Association for the Study of Diabetes (EASD)
and the European Society of Cardiology (ESC). Eur
Psychiatry 2009, 4:412-24.

De Hert M, Correll CU, Bobes J, Cetkovich-Bakmas M,
Cohen D, Asai I, et al.: Physical illness in patients with
severe mental disorders. 1. Prevalence, impact of
medications and disparities in health care. World
Psychiatry 2011; 10:52-77.

De Mello MT, Lemos VD, Antunes HK, Bittencourt L,
Santos-Silva R & Tufik S: Relationship between physical
activity and depression and anxiety symptoms: A popu-
lation study. J Affect Disord 2013, 149:241-6.

222

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Demissie Z, Siega-Riz AM, Evenson KR, Herring AH,
Dole N & Gaynes BN: Physical activity and depressive
symptoms among pregnant women: the PIN3 study. Arch
Women Ment Health 2011, 14:145-57.

De Von HA, Block ME, Moyle-Wright P, Ernst DM,
Hayden SJ, Lazzara DJ, et al.: A psychometric toolbox for
testing validity and reliability. J Nurs Scholarship 2007,
39:155-64.

de Wit LM, Fokkema M, van Straten A, Lamers F, Cuij-
pers P & Penninx BW: Depressive and anxiety disorders
and the association with obesity, physical, and social
activities. Depress Anxiety 2010; 27:1057-65.

Dugan SA, Bromberger JT, Segawa E, Avery E &
Sternfeld B: Association between physical activity and
depressive symptoms: midlife women in SWAN. Med Sci
Sports Exerc 2015; 47:335-42.

Dunn AL, Trivedi MH, Kampert JB, Clark CG & Cham-
bliss HO: Exercise treatment for depression: efficacy and
dose response. Am J Prevent Med 2005, 28:1-8.

Feng Q, Zhang QOL, Du Y, Ye YL & He QQ: Associations
of physical activity, screen time with depression, anxiety
and sleep quality among Chinese college freshmen. PLoS
One 2014, 9: e100914.

Garmendia ML, Dangour AD, Albala C, Eguiguren P,
Allen E & Uauy R: Adherence to a physical activity
intervention among older adults in a post-transitional
middle income country: A quantitative and qualitative
analysis. J Nutr Health Aging 2013; 17:466-71.

Giuli C, Papa R, Mocchegiani E & Marcellini F: Predic-
tors of participation in physical activity for community-
dwelling elderly Italians. Arch Geront Geriatr 2012;
54:50-4.

Hamer M, Bates CJ & Mishra GD: Depression, physical
function, and risk of mortality: National Diet and
Nutrition Survey in adults older than 65 years. Am J
Geriatr Psychiatry 2011; 19:72-8.

Hendrix Y, Reelick MF & van Mierlo P: Activity in older
people with and without a major depressive disorder. Int J
Geriatr Psychiatry 2012; 27:435.

Hennings A, Schwarz MJ, Riemer S, Stapf TM, Selber-
dinger VB & Rief W: The influence of physical activity on
pain thresholds in patients with depression and multiple
somatoform symptoms. Clin J Pain 2012; 28:782-9.
Hernandez R, Prohaska TR, Wang PC & Sarkisian CA:
The longitudinal relationship between depression and
walking behavior in older Latinos: The ";Caminemos!"
study. J Aging Health 2013; 25:319-41.

Herring MP, Puetz TW, O'Connor PJ & Dishman RK:
Effect of exercise training on depressive symptoms among
patients with a chronic illness: a systematic review and
meta-analysis of randomized controlled trials. Arch Intern
Med 2012; 172: 101-11.

Holt RG, de Groot M & Golden S: Diabetes and depres-
sion. Current Diabetes Rep 2014, 14:1-9.

Icks A, Albers B, Haastert B, Pechlivanis S, Bokhof B,
Slomiany U, et al.: Diabetes incidence does not differ
between subjects with and without high depressive symp-
toms-5-year follow-up results of the Heinz Nixdorf Recall
Study. Diabetic Med 2013; 30:65-9.

Jonsdottir IH, Ridjer L, Hadzibajramovic E, Borjesson M
& Ahlborg G Jr: A prospective study of leisure-time physi-
cal activity and mental health in Swedish health care
workers and social insurance officers. Prevent Med 2010;
51:373-7.



Davy Vancampfort, Brendon Stubbs, Pascal Sienaert, Sabine Wyckaert, Marc De Hert, Simon Rosenbaum & Michel Probst:
WHAT ARE THE FACTORS THAT INFLUENCE PHYSICAL ACTIVITY PARTICIPATION IN INDIVIDUALS WITH DEPRESSION?
A REVIEW OF PHYSICAL ACTIVITY CORRELATES FROM 59 STUDIES

Psychiatria Danubina, 2015, Vol. 27, No. 3, pp 210-224

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Kerse N, Hayman KJ, Moyes SA, Peri K, Robinson E, Do-
well A et al: Home-based activity program for older people
with depressive symptoms: DeLLITE- a randomized con-
trolled trial. Ann Family Med 2010; 8:214-23.

Kessler RC, Berglund P, Demler O, Jin R, Koretz D, Meri-
kangas KR, et al.: The epidemiology of major depressive
disorder: results from the National Comorbidity Survey
Replication (NCS-R) JAMA 2003; 289:3095-105.

Kinder LS, Carnethon MR, Palaniappan LP, King AC &
Fortmann SP: Depression and the metabolic syndrome in
young adults: findings from the Third National Health and
Nutrition Examination Survey. Psychosom Med 2004,
66:316-22.

Knapen J, Vermeersch J, Van Coppenolle H, Cuykx V,
Pieters G & Peuskens J: The physical self-concept in
patients with depressive and anxiety disorders. Int J Ther
Rehabil 2007; 14:30-5.

Knapen J, Vancampfort D, Morién Y & Marchal Y: Exer-
cise therapy improves both mental and physical health in
patients with major depression. Disabil Rehabil 2014,
doi:10.3109/09638288.2014.972579.

Korniloff K, Vanhala M, Kautiainen H, Koponen H,
Peltonen M, Mintyselkd P, et al.: Lifetime leisure-time
physical activity and the risk of depressive symptoms at
the ages of 65-74 years: the FIN-D2D survey. Prevent
Med 2012, 54:313-5.

Kramer VL, Helmes AW, Seelig H, Fuchs R & Bengel J:
Correlates of reduced exercise behaviour in depression:
The role of motivational and volitional deficits. Psychol
Health 2014, 29:1206-25.

Krogh J, Nordentoft M, Sterne JA & Lawaler DA: The
effect of exercise in clinically depressed adults: systematic
review and meta-analysis of randomized controlled trials.
J Clin Psychiatry 2011, 72:529-38.

Kull M, Ainsaar M, Kiive E & Raudsepp L: Relationship bet-
ween low depressiveness and domain specific physical acti-
vity in women. Health Care Women Int 2012; 33:457-472.
Kupfer DJ, Frank E & Phillips ML: Major depressive
disorder: new clinical, neurobiological, and treatment
perspectives. Lancet 2012; 379:1045-55.

Loprinzi PD & Mahoney S: Concurrent occurrence of mul-
tiple positive lifestyle behaviors and depression among a-
dults in the United States. J Affect Disord 2014; 165:126-30.
Lovell GP, Nash K, Sharman R & Lane BR: A cross-
sectional investigation of depressive, anxiety, and stress
symptoms and health-behavior participation in Australian
university  students. Nurs Health Sci 2014; doi:
10.1111/nhs.12147.

Mammen G & Faulkner G: Physical activity and the
prevention of depression: a systematic review of
prospective studies. Am J Prev Med 2013; 45:649-57.
Mamplekou E, Bountziouka V, Psaltopoulou T, Zeimbekis
A, Tsakoundakis N, Papaerakleous N, et al.:. Urban
environment, physical inactivity and unhealthy dietary
habits correlate to depression among elderly living in
eastern Mediterranean islands: the MEDIS study. J Nutr
Health Aging 2010; 14:449-55.

Mata J, Thompson RJ, Jaeggi SM, Buschkuehl M, Jonides
J & Gotlib IH: Walk on the bright side: Physical activity
and affect in major depressive disorder. Abnorm
Psychology 2012; 121:297-308.

McKercher C, Patton G, Schmidt MD, Venn AJ, Dwyer T
& Sanderson K: Physical activity and depression symptom

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

profiles in young men and women with major depression.
Psychosomatic Med 2013; 75:366-74.

Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD,
Michaud C, et al.: Disability-adjusted life years (DALYs)
for 291 diseases and injuries in 21 regions, 1990-2010: a
systematic analysis for the Global Burden of Disease
Study 2010. Lancet 2012; 380:2197-223.

Mathers CD & Loncar D: Projections of global mortality
and burden of disease from 2002 to 2030. PLoS Med
2006; 3:2011-30.

Moore KA, Babyak MA, Wood CE, Napolitano MA, Khatri
P, Craighead WE et al.: The association between physical
activity and depression in older depressed adults. J Aging
Phys Act 1999; 7:55-61

National Institute for Health and Clinical Excellence
(NICE). The treatment and management of depression in
adults. London: NICE, 2009.

Pengpid S, Peltzer K, Kassean HK, Tsala Tsala JP, Sycha-
reun V & Miiller-Riemenschneider F: Physical inactivity
and associated factors among university students in 23
low-, middle- and high-income countries. Int J Public
Health 2015. doi: 10.1007/s00038-015-0680-0

Perera B, Torabi MR, Jayawardana G & Pallethanna N:
Depressive symptoms among adolescents in Sri Lanka:
prevalence and behavioral correlates. J Adolesc Health
2006; 39:144-6.

Petter M, Blanchard S, Kemp KR, Mazoff AS & Ferrier
SN: Correlates of exercise among coronary heart disease
patients: review, implications and future direction. Eur J
Cardiovasc Prevent Rehabil 2009, 16:515-26.

Piwonski J, PiwonskaAd & Sygnowska E: Do depressive
symptoms adversely affect the lifestyle? Results of the
WOBASZ study. Kardiologia Polska 2010; 68:912-8.
Reichert CL, Diogo CL, Vieira JL & Dalacorte RR:
Physical activity and depressive symptoms in community-
dwelling elders from southern Brazil. Rev Brasil Psiquiatr
2011, 33:165-70.

Rethorst CD, Moynihan J, Lyness JM, Heffner KL &
Chapman BP: Moderating effects of moderate-intensity
physical activity in the relationship between depressive
symptoms and interleukin-6 in primary care patients.
Psychosom Med 2011; 73:265-9.

Rimer J, Dwan K, Lawlor DA, Greig CA, McMurdo M,
Morley W, et al.: Exercise for depression. Cochrane
Database Systematic Reviews 2011: CD004366.
Rosenbaum S, Tiedemann A, Sherrington C, Curtis J &
Ward PB: Physical activity interventions for people with
mental illness: a systematic review and meta-analysis. J
Clin Psychiatry 2014, 75:964-74.

Rosqvist E, Heikkinen E, Lyyra TM, Hirvensalo M, Kalli-
nen M, Leinonen R, et al.: Factors affecting the increased
risk of physical inactivity among older people with depres-
sive symptoms. Scand J Med Sci Sports 2009; 19:398-405.
Sallis JF, Cervero RB, Adcher W, Henderson KA, Kraft
MK & Kerr J: An ecological approach to creating active
living communities. Ann Rev Public Health 2006; 27:297-22.
Sallis JF, Prochaska JJ & Taylor WC: A review of
correlates of physical activity of children and adolescents.
Med Sci Sports Exerc 2000; 32:963-75.

Sieverdes JC, Ray BM, Sui X, Lee DC, Hand GA, Baruth
M, et al.: Association between leisure time physical
activity and depressive symptoms in men. Med Sci Sports
Exerc 2012; 44:260-5.

223



Davy Vancampfort, Brendon Stubbs, Pascal Sienaert, Sabine Wyckaert, Marc De Hert, Simon Rosenbaum & Michel Probst:
WHAT ARE THE FACTORS THAT INFLUENCE PHYSICAL ACTIVITY PARTICIPATION IN INDIVIDUALS WITH DEPRESSION?
A REVIEW OF PHYSICAL ACTIVITY CORRELATES FROM 59 STUDIES

Psychiatria Danubina, 2015, Vol. 27, No. 3, pp 210-224

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Simon GE, Ludman EJ, Linde JA, Operskalski BH, Ich-
ikawa L, Rohde P, et al.: Association between obesity and
depression in middle-aged women. Gen Hosp Psychiatry
2008, 30:32-9.

Searle A, Calnan M, Lewis G, Campbell J, Taylor A &
Turner K: Patients' views of physical activity as treatment
for depression: a qualitative study. Br J Gen Pract 2011;
61:149-56.

Schomerus G, Matschinger H & Angermeyer MC: The
stigma of psychiatric treatment and help-seeking inten-
tions for depression. Eur Arch Psychiatry Clin Neurosci
2009; 259:298-306.

Stanton R & Reaburn P: Exercise and the treatment of
depression: A review of the exercise program variables. J
Sci Med Sport 2013; 17:177-82.

Strine TW, Mokdad AH, Dube SR, Balluz LS, Gonzalez O,
Berry JT, et al.: The association of depression and anxiety
with obesity and unhealthy behaviors among community-
dwelling US adults. Gen Hosp Psychiatry 2008; 30:127-37.
Stubbs B, Eggermont A, Soundy A, Probst M, Vanden-
bulcke M & Vancampfort D: What are the factors associa-
ted with physical activity participation in community
dwelling adults with dementia? A systematic review of
physical activity correlates. Arch Geront Geriatr 2014,
59:195-203.

Stubbs B, Eggermont L, Mitchell AJ, De Hert M, Correll
CU, Soundy A, et al.: The prevalence of pain in people
with bipolar disorder: A systematic review and meta-
analysis. Acta Psychiatrica Scand 2015; 131:75-88.
Stubbs B, Hurley M & Smith T: What are the factors that
influence physical activity participation in adults with
knee and hip osteoarthritis? A systematic review of
physical activity correlates. Clin Rehabil 2015, 29:80-94.
Song MR, Lee Y, Baek JD & Miller M: Physical activity
status in adults with depression in the National Health and
Nutrition Examination Survey, 2005-2006. Publ Health
Nurs 2012; 29:208-17.

Teychenne M, Ball K & Salmon J: Associations between
physical activity and depressive symptoms in women. Int J
Behav Nutr Phys Act 2008; 5:27.

Teychenne M, Ball K & Salmon J: Physical activity,
sedentary behavior and depression among disadvantaged
women. Health Educ Res 2010; 25:632-44.

Trost SG, Owen N, Bauman AE, Sallis JF & Brown W: Cor-
relates of adults' participation in physical activity: review
and update. Med Sci Sports Exerc 2002; 34:1996-2001.
Uebelacker LA, Eaton CB, Weisberg R, Sands M, Williams
C, Calhoun D et al: Social support and physical activity
as moderators of life stress in predicting baseline depres-
sion and change in depression over time in the Women's
Health Initiative. Soc Psychiatry Psychiatric Epidemiol
2013, 48:1971-82.

Vallance JK, Winkler EA, Gardiner PA, Healy GN, Lynch
BM & Owen N: Associations of objectively-assessed
physical activity and sedentary time with depression:
NHANES (2005-2006). Prevent Med 2011, 53:284-8.

Correspondence:

Davy Vancampfort, PhD

Z. org Leuven, Campus Kortenberg
Leuvensesteenweg 517, B-3070 Kortenberg, Belgium
E-mail: Davy.Vancampfort@uc-kortenberg.be

224

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Vancampfort D, Knapen J, Probst M, Scheewe TW,
Remans S & De Hert M: A systematic review of correlates
of physical activity in patients with schizophrenia. Acta
Psychiatr Scand 2012, 125:352-62.

Vancampfort D, Correll CU, Wampers M, Sienaert P,
Mitchell AJ, De Herdt A, et al.: Metabolic syndrome and
metabolic abnormalities in patients with major depressive
disorder: a meta-analysis of prevalences and moderating
variables. Psychol Med 2013a: doi:
10.1017/50033291713002778.

Vancampfort D, Correll CU, Probst M, Sienaert P, Wyc-
kaert S, De Herdt A, et al.: A review of physical activity
correlates in patients with bipolar disorder. J Affect
Disord 2013b; 145:285-91.

Vancampfort D, Vanderlinden J, Stubbs B, Soundy A,
Pieters G, De Hert M, et al.: Physical activity correlates in
persons with binge eating disorder: a systematic review.
Eur Eat Disord Rev 2014; 22:1-8.

Vancampfort D, Madou T, Moens H, De Backer T, Van-
halst P, Helon C, et al.: Could autonomous motivation
hold the key to successfully implementing lifestyle changes
in affective disorders? A multicentre cross sectional study.
Psychiatry Res 2015, doi: 10.1016/j.psychres.2015.04.02
Van Citters AD, Pratt SI, Jue K, Williams G, Miller PT,
Xie H, et al.: A pilot evaluation of the In SHAPE indivi-
dualized health promotion intervention for adults with
mental illness. Comm Ment Health J 2010; 46:540-52.

van Gool CH, Kempen GI, Penninx BW, Deeg DJ,
Beekman AT & van Eijk JT: Relationship between changes
in depressive symptoms and unhealthy lifestyles in late
middle aged and older persons: results from the Longitu-
dinal Aging Study Amsterdam. Age Ageing 2003; 32:81-7.
Wada K, Satoh T, Tsunoda M & Aizawa Y: Associations of
health behaviors on depressive symptoms among em-
ployed men in Japan. Indian Health 2006, 44:486-92.
Warren JM, Ekelund U, Besson H, Mezzani A, Geladas N
& Vanhees L: Assessment of physical activity - a review of
methodologies with reference to epidemiological research:
a report of the exercise physiology section of the Euro-
pean Association of Cardiovascular. Prevention and
Rehabilitation. Eur J Cardiovasc Prevent Rehabil 2010;
17:127-39.

Wassink-Vossen S, Collard RM, Oude Voshaar RC,
Comijs HC, de Vocht HM <& Naarding P: Physical
(in)activity and depression in older people. J Affect Disord
2014, 161:65-72.

Wild B, Herzog W, Schellberg D, Lechner S, Niehoff D,
Brenner H, et al.: Association between the prevalence of
depression and age in a large representative German
sample of people aged 53 to 80 years. Int J Geriatr
Psychiatry 2012; 27:375-81.

Yu ZM, Parker L & Dummer TJ: Depressive symptoms,
diet quality, physical activity, and body composition
among populations in Nova Scotia, Canada: report from
the Atlantic Partnership for Tomorrow's Health. Prev Med
2014, 61:106-13.



