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Abstract 

Background: Obesity and unemployment are complex social and health issues with underlying causes that are 
interconnected. While a clear link has been established, there is lack of evidence on the underlying causal pathways 
and how health‑related interventions could reduce obesity and unemployment using a holistic approach.

Objectives: The aim of this realist synthesis was to identify the common strategies used by health‑related interven‑
tions to reduce obesity, overweight and unemployment and to determine for whom and under what circumstances 
these interventions were successful or unsuccessful and why.

Methods: A realist synthesis approach was used. Systematic literature searches were conducted in Cochrane library, 
Medline, SocIndex, Cumulative Index to Nursing and Allied Health Literature (CINAHL), Scopus, and PsychInfo. The evi‑
dence from included studies were synthesised into Context‑Mechanism‑Outcome configurations (CMOcs) to better 
understand when and how programmes work, for which participants and to refine the final programme theory.

Results: A total of 83 articles met the inclusion criteria. 8 CMOcs elucidating the contexts of the health‑related 
interventions, underlying mechanisms and outcomes were identified. Interventions that were tailored to the target 
population using multiple strategies, addressing different aspects of individual and external environments led to posi‑
tive outcomes for reemployment and reduction of obesity.

Conclusion:  This realist synthesis presents a broad array of contexts, mechanisms underlying the success of health‑
related interventions to reduce obesity and unemployment. It provides novel insights and key factors that influence 
the success of such interventions and highlights a need for participatory and holistic approaches to maximise the 
effectiveness of programmes designed to reduce obesity and unemployment.

Trial registration: PROSPERO 2020 CRD42 02021 9897.
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Background
Obesity and unemployment are critically intertwined 
social and health issues which adversely impact life 
expectancy, quality of life, mental health and lead to 
increased mortality and morbidity [1–4]. Whether obe-
sity leads to unemployment or is a consequence of unem-
ployment is not fully determined, however there is strong 
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evidence showing that both conditions are reciprocal 
and can be the cause or consequence of each other [5, 6]. 
The recent coronavirus pandemic and cost of living cri-
sis have exacerbated the challenges of being unemployed 
and living with low income [7, 8]. Furthermore, they have 
highlighted the risks of living with overweight and obe-
sity and the need for interventions to address the under-
lying social and economic determinants [9, 10].

Several studies have shown a consistent link between 
obesity and unemployment [11–13] and single transitions 
into unemployment and persistent unemployment have 
been associated with poor mental health, general health 
and obesity [12]. In a cohort study of 87,796 participants, 
obesity was associated with a higher risk of unemploy-
ment and sickness absence compared with individuals 
with normal weight [5]. Additionally, evidence suggests 
that long-term obesity and developing obesity in mid-
adulthood increases the risk of poor work ability [14]. 
Taken together, this evidence suggests that reemploy-
ment might be an important strategy to improve the 
health of unemployed individuals living with overweight 
or obesity.

Evidence on the link between obesity, income inequal-
ity and unemployment also highlight the underlying 
effects of obesity determinants related to dietary and 
physical activity behaviours. Individuals from lower soci-
oeconomic groups are more likely to exhibit a greater risk 
of higher consumption of energy dense foods, lower den-
sity of micronutrients in their diet, lower consumption of 
fruits and vegetables and lower levels of physical activ-
ity [15–17]. Unemployment has an immediate effect on 
food expenditure and longitudinal data showed that this 
decreased with the duration of unemployment and is also 
associated with the purchase of cheaper, energy dense 
foods but lower purchase of fruits and vegetables [6, 18]. 
A review on neighbourhood disparities in access to fast-
food outlets and convenience shops showed that, low-
income neighbourhoods offered greater access to food 
sources that promote unhealthy eating thereby worsen-
ing the problem [19]. Compared to the general popula-
tion, unemployed persons are more sedentary and show 
lower levels of physical activity [20, 21].

The underlying causes of obesity and unemployment 
are similar and often very complex. Similar to the chal-
lenge of maintaining a healthy weight, finding employ-
ment or reemployment after job loss is a complex and 
difficult task that requires extensive motivation and self-
regulation [22, 23]. Secondly obesity and job loss impact 
on certain characteristics, like self-esteem and self-effi-
cacy and this negatively influences access to employment 
and reduces performance in the labour market [4, 24]. 
Individuals living with obesity or in long-term unemploy-
ment may also be discriminated against due to prejudice 

and stereotyping by employers [25–27], further decreas-
ing their chances of obtaining employment and earning 
an income to enable the maintenance of a healthy life-
style. Unemployment, low income and obesity are also 
associated with higher levels of psychosocial stressors 
for example, decreased control over life, higher insecu-
rity, social isolation, stress and mental disorders [28]. 
This may lead to maladaptive coping strategies, such as 
eating energy-dense foods to alleviate negative emotions 
and stress resulting in a vicious cycle of overweight and 
unemployment [29]. This requires a range of interven-
tions to address the complex interplay between socioeco-
nomic factors, disadvantage, health and wellbeing. These 
include interventions that address skills, availability and 
access to healthy food options, availability and access to 
physical activity resources, neighbourhood safety, stress, 
discrimination, and dysfunctional social networks. Holis-
tic multicomponent responses across these domains have 
the potential to be benefit both obese and unemployed 
individuals.

Currently, research gaps exist on the mechanisms 
and pathways that underscore the complex relationship 
between food insecurity, unemployment, low income, 
diet, and weight outcomes. There is also a lack of synthe-
sised evidence on how health-related interventions could 
reduce obesity and increase employment. While some 
systematic reviews [30, 31] have suggested a beneficial 
effect of interventions in reducing obesity and increas-
ing employment, the evidence has been inconclusive. It is 
also not clear which contexts or mechanisms are required 
for the successful implementation and effective uptake 
of such interventions. There is, therefore, the need to 
synthesise the evidence on interventions that have been 
shown to reduce obesity and increase employment to 
examine why and how these interventions worked and 
for whom.

Research questions

1. What health-related interventions have been used 
to reduce overweight, obesity and unemployment in 
adults?

2. What are the common approaches used in interven-
tions designed to reduce overweight, obesity and 
unemployment in adults?

3. What are the contexts and mechanisms that have 
contributed to the success or failure of these inter-
ventions?

Study objectives
The objectives of this realist systematic review were 
to synthesise the current evidence on health-related 
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interventions designed to reduce obesity and unem-
ployment. Additionally, this study explored the con-
texts and mechanisms which underly the effectiveness 
of such interventions and summarised the common 
strategies that have been used to address obesity and 
unemployment.

Methods
This realist synthesis was conducted using steps out-
lined in the Ray Pawson’s realist review method [32] 
and according to the Realist And MEta-narrative Evi-
dence Syntheses: Evolving Standards (RAMESES) quality 
standards for realist synthesis [33] and a registered pro-
tocol published in the Prospective Register of Systematic 
Reviews (PROSPERO; CRD42020219897). Reporting was 
carried out using the RAMESES publication standards 
[34] (Supplementary Table S1) and the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines [35] (Supplementary Table S2).

Rationale for using realist synthesis
In order to achieve the objectives of the present review, 
a realist synthesis approach was chosen. Simply know-
ing that interventions designed to reduce obesity or 
unemployment work is not enough for policymakers to 
decide on the types of interventions to be implemented 
under different contexts. It is, therefore, very impor-
tant to examine these interventions closely to determine 
which aspects led to success or failure in different cir-
cumstances and for which participants. While the major-
ity of investigations so far may deem an intervention to 
work, without considering the background contexts or 
mechanisms in determining outcomes, such programmes 
may show differential results when implemented in dif-
ferent contexts during scaling-up. Additionally, while 
several systematic reviews [30, 36–39] have attempted 
to summarise evidence on interventions designed to 
reduce obesity and unemployment, the results have been 
inconclusive with several recommending further studies 
to clarify mechanisms and outcomes. This is because of 
unsystematic reporting within published intervention 
studies and the pooling of average intervention effect 
sizes within systematic literature reviews of studies with 
significant between-study heterogeneity. This results in a 
failure to identify effective intervention components that 
are specific enough and pragmatically relevant for the 
intervention to be scaled up where necessary [40].

In contrast, realist synthesis uses the Context-Mech-
anism-Outcome (CMO) heuristic in which context is 
the backdrop or background environment of interven-
tion programmes [32, 41]. Mechanisms are defined as 
the resources generated from programme strategies and 
how people respond to resources offered through those 

strategies [32, 42]. As such, the realist approach is highly 
suited to clarifying what intervention approaches work, 
for whom, under what circumstances, and how [32]. 
Realist synthesis additionally lends itself to the review of 
complex interventions such as those designed to reduce 
obesity and unemployment because it accounts for con-
text, mechanisms underlying such interventions as well 
as outcomes in the process of systematically and trans-
parently synthesising relevant literature [43].

Development of the initial programme theory
Scoping of existing literature was conducted to develop 
the initial programme theory (IPT) and to guide the syn-
thesis. This involved a combination of discussions with 
team members with expert knowledge in the subject 
area, exploratory search and brief review of key articles 
identified at the beginning stage of the review. Initial 
drafts of the IPT and research questions were further 
discussed with project partners to further refine the aim 
of the proposed review according to the priorities of the 
partner organisations.

Study search, screening and study selection
Screening of eligible studies, full-text assessment, data 
extraction, and quality appraisal of studies was indepen-
dently carried out by two authors (SDA, DW). Discrep-
ancies were discussed and resolved by consensus and, 
where necessary, moderated by a third reviewer from 
the team. Systematic searches were conducted in 6 data-
bases including the Cochrane library, Medline, SocIn-
dex, Cumulative Index to Nursing and Allied Health 
Literature (CINAHL), Scopus, and PsychInfo without 
any language restrictions in July 2020. These databases 
were included because they had been identified in the 
preliminary search as containing the journals relevant to 
the research topic. The literature search was carried out 
with assistance of an experienced librarian. The search 
was iterative and continued throughout the review. 
Medical subject headings and key word searches were 
conducted in Medline, CINAHL, SocIndex, PsychINFO 
and Cochrane library, whereas searches in Scopus were 
carried out using only key word searches. The full search 
strategy for all the searches combined terms related to 
obesity or overweight or synonyms (e.g., weight gain, 
weight loss, body mass index weight, body weight main-
tenance), unemployment or jobseeker of synonyms (e.g., 
unemployed, job loss, jobless) and intervention strategies 
(e.g., weight reduction programme, lifestyle intervention, 
health promotion, healthy diet, physical activity). The 
full searches for all the databases are provided in Sup-
plementary Table S3. Medical subject headings and key 
word searches were conducted in Medline, CINAHL, 



Page 4 of 24Amenyah et al. BMC Public Health         (2022) 22:2100 

SocIndex, PsychINFO and Cochrane library, whereas 
searches in Scopus were carried out using only key word 
searches.

Initial screening of titles and abstracts of the retrieved 
searches were conducted separately for each database 
and articles identified to be relevant were exported into 
Endnote Web for removal of duplicates. After removal 
of duplicates, further screening of abstracts was carried 
out to identify articles which were potentially relevant 
for inclusion in the review. Full-text articles were inde-
pendently reviewed by two authors for inclusion using 
predefined eligibility criteria which included questions 
to assess a study’s relevance for inclusion in the review. 
Studies that described health-related or behavioural 
interventions (educational, skills training, health pro-
motion, psychological, behavioural therapy, counselling) 
focused on promoting healthy lifestyle, wellbeing and 
employment in individuals were included. Full-text arti-
cles that met the inclusion criteria were added to a data-
base for subsequent data extraction.

Eligibility criteria
Inclusion criteria

– Studies conducted in adults 18 years and above living 
with overweight or obesity.

– Studies conducted in adults 18 years and above who 
are unemployed or jobseekers.

Exclusion criteria

– Studies involving children and adolescents below 
18 years.

– Studies specifically conducted in older adults 
(65 years and above).

– Interventions conducted in individuals with specific 
health conditions.

– In-vitro or non-human studies.
– Interventions involving drugs or surgery e.g., bari-

atric surgery, interventions targeted at changing the 
food environment or fiscal and regulatory policies.

Data extraction
Data extraction was carried out independently by 
two members of the team. The first stage included 
extracting data on study characteristics including first 
author, country, target group, study design, sample 
size, description of intervention, duration, programme 
theory, evaluation methods, and study outcomes. The 
second stage involved extracting data on contexts, 

mechanisms, information on the effectiveness of the 
interventions and facilitators and barriers for the 
implementation of the interventions which contributed 
to the refinement of the final programme theory.

Quality appraisal
Consistent with realist synthesis methodology, quality 
appraisal of included studies was conducted to assess 
their relevance and rigour. Methodological rigour refers 
to whether the methods used to generate the relevant 
data were credible, plausible and trustworthy and rel-
evance refers to relevance of the contributions of any 
section of the study to refining the underlying theory 
and context-mechanism-outcome evidence [32, 44]. 
Relevance in this synthesis was assessed by considering 
whether the paper had a direct relevance to our review 
by contributing to the final program theory. Assess-
ment for rigour was based on the extent to which stud-
ies provided a detailed description of methods and the 
level of generalisability [45] of findings. Two reviewers 
initially appraised two articles together and discussed 
the results as a team to ensure a consistent approach 
for this process.

Data synthesis and analysis
Data synthesis and analysis was conducted using in-
depth realist synthesis [32] and a realist approach to 
thematic analysis [46]. This involved identification of 
how different strategies, mechanisms and contexts 
interact to produce particular outcomes resulting in 
the final programme theory. It included capturing data 
from qualitative discussions found in the included stud-
ies, describing how and why an intervention or parts of 
an intervention may or may not work and in what cir-
cumstances. Data on aspects of the study’s history and 
context, especially those highlighted as important by the 
study’s authors and any theories or mechanisms pos-
tulated (or assumed) by the study’s authors to explain 
the success or failure of the intervention, were also 
extracted. This information was tabulated in a Micro-
soft Excel spreadsheet and organised into CMOcs for 
each included study. From this, common overarching 
themes across the studies that contributed to the refined 
programme theory were identified. The articles were 
further re-read, and iteratively revised to capture addi-
tional themes or concepts that might contribute to the 
refined programme theory. Finally, an overall synthesis 
of these combinations of contexts, mechanisms and out-
comes, independent of individual study details was con-
ducted to generate the refined programme theory.
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Results
A total of 83 studies meeting the inclusion criteria and 
assessment for rigor and relevance were included. Study 
screening, eligibility, and selection processes are shown 
in Fig. 1.

Initial programme theory
Figure 2 illustrates the initial programme theory in terms 
of CMOc propositions based on brief initial review of the 
relevant literature, discussions and understanding drawn 
from professional experience. This process identified 
both individual and environmental factors to underlie the 

context of the interventions and how these interact with 
mechanisms to result in outcomes. This theory building 
was focused on key assumptions on how interventions 
designed to reduce overweight, obesity and unemploy-
ment work. Using our synthesis, we then set out to refine 
this initial program theory.

Characteristics of included studies
Tables  1 and 2 present the summary and main find-
ings of the studies included in this review. A total of 83 
studies were included in this review and of these, 66.2% 
targeted overweight or obese participants and 33.7% 

Fig. 1 PRISMA flow diagram of study screening, selection, and inclusion
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unemployed individuals, jobseekers or trainees. 54.2% 
of included studies were randomised controlled tri-
als (RCTs), 17 (20.5%) intervention studies, 19 (22.9%) 
quasi experimental studies, 1(1.2%) qualitative study 
and 1(1.2%) controlled study. The studies included were 
conducted in 24 countries with the majority (23.3%) 
in the USA, 14.0% in the United Kingdom, 12.8% in 
Australia and 49.9% in other countries including Ger-
many, Finland, The Netherlands, Spain, Israel and 
Malaysia. Most studies (67.4%, n = 56) involved both 
male and female participants with age ranging from 18 
to 64 years. Evaluation methods included both objec-
tive and subjective methods (45.8%), subjective meth-
ods only (44.6%) and objective methods only (8.4%). 
Reported outcomes included weight, BMI and other 
anthropometric measures [23, 53, 71, 73–75, 77, 79, 80, 
82, 84, 85, 87, 89, 91–95, 98, 100, 101, 103–112, 114, 
115, 117–120, 124], reemployment [22, 47, 52, 54, 57, 
59, 61, 62, 65, 67–69], healthy eating knowledge and 
healthy eating behaviour [49, 56, 72, 74, 76, 78, 87, 98, 
100, 110, 111, 113, 118–120, 124], self-efficacy and self-
esteem [27, 48–51, 54, 56, 57, 59, 61, 66–70, 72, 75, 
76, 78, 82, 86, 88, 90, 92, 96, 101, 102, 108, 112, 113, 
118, 120, 121, 124], physical activity [20, 23, 74, 82–84, 
89–91, 93, 96, 98, 104, 106, 107, 110, 111, 121, 124], 
job search and entrepreneurial skills [22, 55, 56] and 

wellbeing, mental and physical health [58, 59, 74, 83, 
87, 97, 101, 121, 124].

Common approaches used in interventions designed 
to reduce overweight, obesity and unemployment 
in adults
Intervention strategies that were commonly used by 
studies to address obesity and unemployment were iden-
tified and categorised as follows: (i) building knowledge 
and skills to enable behaviour change [20, 22, 23, 49, 53, 
55, 56, 60, 63, 64, 68, 69, 71, 72, 74, 75, 77–81, 83–87, 
89, 92, 93, 96, 98, 99, 101–116, 118–120, 122, 124, 125], 
(ii) increasing motivation [48, 58, 67, 72, 74, 88, 89, 99, 
113, 117, 119, 124] (iii) cognitive behaviour therapy/posi-
tive psychology [27, 61, 65, 75, 76], (iv) improving self-
efficacy, confidence and self-esteem [47, 50, 51, 59, 62, 
66, 67, 75, 79, 85, 88, 89] (v) building resilience and emo-
tional competency [51, 54, 57, 59, 62, 66–68, 121], hands-
on practice of behaviour [20, 52, 53, 68, 71, 77–81, 83–85, 
87, 90–92, 95, 100, 101, 103, 105, 106, 108, 110–113, 116, 
119, 121, 125] and (vii) building knowledge and skills on 
goal-setting, identifying barriers to achieving goals, and 
self-monitoring [74, 77–79, 82, 91, 93, 94, 96, 100, 102, 
107, 108, 113, 118, 125]. The majority of studies used 
more than one strategy in the delivery of interventions.

Fig. 2 The initial program theory of how health‑related interventions work to reduce obesity and unemployment, stated as 
context‑ mechanism‑outcome configuration propositions and based on existing literature



Page 7 of 24Amenyah et al. BMC Public Health         (2022) 22:2100  

Ta
bl

e 
1 

Su
m

m
ar

y 
of

 s
tu

dy
 c

ha
ra

ct
er

is
tic

s 
an

d 
m

ai
n 

fin
di

ng
s 

of
 in

cl
ud

ed
 s

tu
di

es
 ta

rg
et

ed
 a

t p
ar

tic
ip

an
ts

 w
ho

 a
re

 u
ne

m
pl

oy
ed

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
O

ut
co

m
e

Br
en

ni
nk

m
ei

je
r e

t a
l., 

20
11

 
[4

7]
Th

e 
N

et
he

rla
nd

s
Lo

w
 in

co
m

e/
 U

ne
m

‑
pl

oy
ed

11
8

Em
pl

oy
m

en
t v

ou
ch

er
/

JO
BS

 in
te

rv
en

tio
n

52
N

ot
 s

ta
te

d
26

%
 p

ar
tic

ip
an

ts
 re

em
‑

pl
oy

ed

Br
itt

 e
t a

l., 
20

16
 [4

8]
Ca

na
da

U
ne

m
pl

oy
ed

/ 
un

de
re

m
‑

pl
oy

ed
 (<

 2
0 

hr
s/

w
ee

k)
14

34
M

ot
iv

at
io

na
l i

nt
er

vi
ew

 &
 

jo
b 

se
ar

ch
 a

ct
iv

iti
es

N
ot

 s
ta

te
d

Tr
an

st
he

or
et

ic
al

 m
od

el
 o

f 
ch

an
ge

63
.0

%
 p

ar
tic

ip
an

ts
 re

em
‑

pl
oy

ed

C
hu

ng
 e

t a
l., 

20
19

 [4
9]

H
on

g 
Ko

ng
Co

ns
tr

uc
tio

n 
tr

ai
ne

es
36

N
ut

rit
io

n 
ed

uc
at

io
n

3
Tr

an
st

he
or

et
ic

al
 m

od
el

 
(T

TM
), 

st
ag

es
 o

f c
ha

ng
e

↑d
ai

ly
 fr

ui
t c

on
su

m
pt

io
n 

(P
 <

 0
.0

5)
↑d

ai
ly

 v
eg

et
ab

le
 c

on
su

m
p‑

tio
n 

(P
 <

 0
.0

5)
,

↑h
ea

lth
y 

ea
tin

g 
kn

ow
le

dg
e 

(P
 <

 0
.0

5)
.

N
o 

ch
an

ge
 in

 h
ea

lth
y 

ea
tin

g 
be

ha
vi

ou
r

C
re

ed
 e

t a
l., 

20
01

 [5
0]

A
us

tr
al

ia
U

ne
m

pl
oy

ed
16

1
O

cc
up

at
io

na
l s

ki
lls

 tr
ai

ni
ng

4‑
6

D
ep

riv
at

io
n 

M
od

el
/ 

Pe
r‑

so
na

l A
ge

nc
y 

th
eo

ry
↑I

m
pr

ov
em

en
t i

n 
jo

b
‑s

ea
rc

h 
se

lf‑
effi

ca
cy

 (P
 <

 0
.0

01
) &

 
se

lf‑
es

te
em

D
am

br
un

 e
t a

l., 
20

14
 [2

7]
Fr

an
ce

U
ne

m
pl

oy
ed

21
Po

si
tiv

e 
ps

yc
ho

lo
gy

2
Po

si
tiv

e 
ps

yc
ho

lo
gy

↓d
ep

re
ss

io
n 

(p
 <

 0
.0

02
) &

 
an

xi
et

y 
(P

 =
 0

.0
5)

,
↑s

el
f‑

es
te

em
 (p

 <
 0

.0
5)

N
o 

ch
an

ge
 in

 a
nx

ie
ty

, s
el

f‑
effi

ca
cy

, s
ub

je
ct

iv
e 

flu
ct

ua
t‑

in
g 

ha
pp

in
es

s

Ed
en

 e
t a

l., 
19

93
 [5

1]
Is

ra
el

U
ne

m
pl

oy
ed

66
Se

lf‑
effi

ca
cy

 tr
ai

ni
ng

/
be

ha
vi

ou
ra

l m
od

el
lin

g
2.

5
M

ot
iv

at
io

n 
th

eo
ry

/B
an

du
‑

ra
’s 

th
eo

ry
 o

f s
el

f‑
effi

ca
cy

62
.5

%
 p

ar
tic

ip
an

ts
 re

m
‑

pl
oy

ed
↑ 

se
lf‑

effi
ca

cy
 &

 jo
b 

se
ar

ch
 

ac
tiv

ity
.

G
ab

ry
s 

et
 a

l., 
20

13
 [2

0]
G

er
m

an
y

U
ne

m
pl

oy
ed

51
Ph

ys
ic

al
 a

ct
iv

ity
 c

ou
ns

el
‑

lin
g

12
5A

s 
ap

pr
oa

ch
 (a

ss
es

s, 
ad

vi
ce

, a
gr

ee
, a

ss
is

t, 
ar

ra
ng

e)

↑ 
9 

m
in

ut
es

/d
ay

 m
od

er
at

e‑
to

‑ v
ig

or
ou

s 
PA

 &
 8

1 
cp

m
 

to
ta

l P
A

G
on

zá
le

z‑
M

ar
ín

 e
t a

l., 
20

19
 

[5
2]

Sp
ai

n
U

ne
m

pl
oy

ed
69

6
Jo

b 
se

ar
ch

 a
nd

 p
ro

fe
s‑

si
on

al
 tr

ai
ni

ng
52

N
ot

 s
ta

te
d

47
.3

%
 o

f w
om

en
 &

 4
0.

7%
 o

f 
th

e 
m

en
 re

em
pl

oy
ed

.
N

o 
ch

an
ge

 in
 p

re
va

le
nc

e 
of

 
po

or
 p

er
ce

iv
ed

 h
ea

lth
.

↑i
m

pr
ov

ed
 m

en
ta

l h
ea

lth
.

H
ar

re
ll 

et
 a

l., 
19

96
 [5

3]
U

SA
Tr

ai
ne

es
15

04
W

el
ln

es
s 

an
d 

fit
ne

ss
 

pr
og

ra
m

m
e

9
N

ot
 s

ta
te

d
↓ 

5.
6%

 in
 b

od
y 

fa
t

H
od

zi
c 

et
 a

l., 
20

15
 [5

4]
Sp

ai
n

U
ne

m
pl

oy
ed

73
Em

ot
io

na
l c

om
pe

te
nc

e 
tr

ai
ni

ng
0.

4
M

ay
er

 a
nd

 S
al

ov
ey

’s 
4‑

br
an

ch
 m

od
el

 o
f e

m
o‑

tio
na

l i
nt

el
lig

en
ce

21
.2

%
 p

ar
tic

ip
an

ts
 re

em
‑

pl
oy

ed
↑ 

pe
rc

ei
ve

d 
em

pl
oy

ab
ili

ty
 

(P
 <

 0
.0

5)
 &

 e
nt

re
pr

en
eu

ria
l 

se
lf‑

effi
ca

cy
 (P

 <
 0

.0
5)

.
N

o 
ch

an
ge

s 
in

 jo
b 

se
ar

ch
 o

r 
en

tr
ep

re
ne

ur
ia

l i
nt

en
tio

n.



Page 8 of 24Amenyah et al. BMC Public Health         (2022) 22:2100 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
O

ut
co

m
e

H
ul

sh
of

 e
t a

l., 
20

20
 [5

5]
Th

e 
N

et
he

rla
nd

s
U

ne
m

pl
oy

ed
42

1
Jo

b 
se

ar
ch

 tr
ai

ni
ng

6
Jo

b‑
de

m
an

d‑
re

so
ur

ce
s 

th
eo

ry
, e

xp
er

ie
nt

ia
l l

ea
rn

‑
in

g 
th

eo
ry

↑p
sy

ch
ol

og
ic

al
 c

ap
ita

l &
 re

‑
em

pl
oy

m
en

t c
ra

ft
in

g.
Po

si
tiv

e 
eff

ec
t o

n 
jo

b 
se

ar
ch

 
be

ha
vi

ou
r, 

go
al

 s
et

tin
g 

& 
w

el
lb

ei
ng

.
N

o 
eff

ec
t o

n 
re

em
pl

oy
m

en
t

Is
es

el
o 

et
 a

l., 
20

19
 [5

6]
Ta

nz
an

ia
U

ne
m

pl
oy

ed
36

H
ea

lth
 o

nl
y/

 e
nt

re
pr

en
eu

r‑
sh

ip
 &

 h
ea

lth
/ 

be
ek

ee
p‑

in
g 

& 
he

al
th

 o
r a

ll 
th

re
e 

co
m

bi
ne

d

65
N

ot
 s

ta
te

d
Pa

rt
ic

ip
an

ts
 a

cq
ui

re
d 

ab
ili

ty
 

to
 e

st
ab

lis
h 

su
st

ai
na

bl
e 

bu
si

ne
ss

, i
nc

re
as

e 
in

 e
nt

re
‑

pr
en

eu
ria

l s
ki

lls
, i

m
pr

ov
ed

 
he

al
th

y 
lif

es
ty

le

Jo
se

ph
 e

t a
l., 

20
01

 [5
7]

U
SA

U
ne

m
pl

oy
ed

52
Se

lf‑
ge

ne
ra

te
d 

im
ag

er
y

2
M

ar
ku

s’s
 th

eo
ry

 o
f p

os
si

bl
e 

se
lv

es
61

.5
%

 p
ar

tic
ip

an
ts

 re
em

‑
pl

oy
ed

↑s
el

f‑
es

te
em

 (P
 <

 0
.0

5)
 &

 
pe

rc
ei

ve
d 

co
nt

ro
l (

P 
<

 0
.0

5)
.

↓d
ep

re
ss

io
n 

(P
 <

 0
.0

5)
,

Kr
eu

zf
el

d 
et

 a
l., 

20
13

 [2
3]

G
er

m
an

y
U

ne
m

pl
oy

ed
11

9
H

ea
lth

 c
om

pe
te

nc
e 

& 
ph

ys
ic

al
 a

ct
iv

ity
 tr

ai
ni

ng
12

N
ot

 s
ta

te
d

↓p
er

ce
nt

 b
od

y 
fa

t 
(P

 <
 0

.0
17

). 
↓d

ep
re

ss
io

n 
(P

 <
 0

.0
28

)
N

o 
ch

an
ge

 in
 w

ei
gh

t &
 B

M
I

↑p
hy

si
ca

l a
ct

iv
ity

Li
m

m
 e

t a
l., 

20
15

 [5
8]

G
er

m
an

y
U

ne
m

pl
oy

ed
28

7
M

ot
iv

at
io

na
l i

nt
er

vi
ew

in
g

12
N

ot
 s

ta
te

d
Im

pr
ov

ed
 p

er
ce

iv
ed

 m
en

ta
l 

an
d 

ph
ys

ic
al

 h
ea

lth
 s

co
re

s.
↓a

nx
ie

ty
 s

co
re

 (−
1.

03
, 

P 
=

 0
.0

12
), 

N
o 

ch
an

ge
 in

 
de

pr
es

si
on

 s
co

re

M
al

m
be

rg
‑H

ei
m

on
en

 
et

 a
l., 

20
05

 [5
9]

Fi
nl

an
d

U
ne

m
pl

oy
ed

67
2

Jo
b‑

se
ar

ch
 tr

ai
ni

ng
12

N
ot

 s
ta

te
d

N
o 

ch
an

ge
 in

 re
‑e

m
pl

oy
‑

m
en

t
↓ 

de
pr

es
si

on
 in

 v
ol

un
ta

ry
 

gr
ou

p.
 ↑

In
cr

ea
se

d 
se

lf‑
effi

ca
cy

 in
 v

ol
un

ta
ry

 g
ro

up
 

(P
 =

 0
.0

53
)

M
al

m
be

rg
‑H

ei
m

on
en

 
et

 a
l., 

20
19

 [6
0]

Fi
nl

an
d

U
ne

m
pl

oy
ed

10
15

Jo
b 

se
ar

ch
 tr

ai
ni

ng
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
N

o 
ch

an
ge

 in
 re

em
pl

oy
‑

m
en

t

N
oo

rd
zi

j e
t a

l., 
20

13
 [2

2]
Th

e 
N

et
he

rla
nd

s
U

ne
m

pl
oy

ed
22

3
Le

ar
ni

ng
‑g

oa
l o

rie
nt

at
io

n 
tr

ai
ni

ng
2

G
oa

l o
rie

nt
at

io
n 

th
eo

ry
/

se
lf‑

re
gu

la
tio

n
28

%
 p

ar
tic

ip
an

ts
 re

em
‑

pl
oy

ed
.

↑ 
jo

b‑
se

ar
ch

 (P
 <

 0
.0

5)
Po

si
tiv

e 
eff

ec
t o

n 
aff

ec
te

d 
co

gn
iti

ve
 s

el
f‑r

eg
ul

at
or

y 
va

ria
bl

es
.

N
o 

eff
ec

t o
n 

se
lf‑

effi
ca

cy



Page 9 of 24Amenyah et al. BMC Public Health         (2022) 22:2100  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
O

ut
co

m
e

Pr
ou

df
oo

t e
t a

l., 
19

97
 [6

1]
U

K
U

ne
m

pl
oy

ed
20

9
Co

gn
iti

ve
‑b

eh
av

io
ur

al
 

tr
ai

ni
ng

7
N

ot
 s

ta
te

d
34

%
 p

ar
tic

ip
an

ts
 re

em
‑

pl
oy

ed
 (P

 =
 0

.0
00

6)
↑ 

G
H

Q
 s

co
re

 (P
 <

 0
.0

01
), 

se
lf‑

es
te

em
 (P

 =
 0

.0
1)

, 
jo

b‑
se

ek
in

g/
se

lf‑
effi

ca
cy

 
(P

 =
 0

.0
01

), 
m

ot
iv

at
io

n 
fo

r 
w

or
k 

(P
 =

 0
.0

5)
, l

ife
 s

at
is

fa
c‑

tio
n 

(P
 =

 0
.0

5)
 &

 a
tt

rib
ut

io
na

l 
st

yl
e 

(P
 =

 0
.0

01
)

Re
yn

ol
ds

 e
t a

l., 
20

10
 [6

2]
Ire

la
nd

U
ne

m
pl

oy
ed

35
2

Jo
b 

se
ar

ch
 &

 re
si

lie
nc

e 
tr

ai
ni

ng
0.

2
N

ot
 s

ta
te

d
47

.7
%

 o
f p

ar
tic

ip
an

ts
 

re
em

pl
oy

ed
(P

 <
 0

.0
01

)

Ro
be

rt
 e

t a
l., 

20
19

 [6
3]

Fr
an

ce
U

ne
m

pl
oy

ed
70

4
Pr

ev
en

tiv
e 

m
ed

ic
in

e 
co

ns
ul

ta
tio

n
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
N

o 
ch

an
ge

 in
 re

em
pl

oy
‑

m
en

t s
ta

tu
s, 

no
 e

ffe
ct

 o
n 

so
ci

al
 s

ec
ur

ity
 o

r p
er

ce
iv

ed
 

he
al

th

Sh
iro

m
 e

t a
l., 

20
08

 [6
4]

Is
ra

el
U

ne
m

pl
oy

ed
44

2
Jo

b‑
se

ar
ch

 &
 s

ki
ll 

en
ha

nc
e‑

m
en

t
1

N
ot

 s
ta

te
d

N
o 

eff
ec

t o
n 

re
em

pl
oy

m
en

t 
an

d 
se

lf‑
effi

ca
cy

St
je

rn
sw

är
d 

et
 a

l., 
20

13
 

[6
5]

Sw
ed

en
U

ne
m

pl
oy

ed
7

Re
ha

bi
lit

at
io

n 
& 

la
bo

ur
 

m
ar

ke
t t

ra
in

in
g

10
A

cc
ep

ta
nc

e 
co

m
m

itm
en

t 
th

er
ap

y
↑ 

se
lf‑

es
te

em
 &

 o
cc

up
a‑

tio
na

l a
sp

ira
tio

n.
6/

7 
pa

rt
ic

ip
an

ts
 re

em
pl

oy
ed

 
or

 in
 tr

ai
ni

ng

va
n 

Ry
n 

et
 a

l., 
19

92
 [6

6]
U

SA
U

ne
m

pl
oy

ed
30

8
Jo

b‑
se

ar
ch

 s
ki

lls
 o

r s
el

f‑
in

st
ru

ct
io

na
l m

at
er

ia
l

2
Th

eo
ry

 o
f p

la
nn

ed
 b

eh
av

‑
io

ur
; T

he
or

y 
of

 re
as

on
ed

 
ac

tio
n

↑ 
jo

b‑
se

ar
ch

 s
el

f‑
effi

ca
cy

 
(P

 <
 0

.0
01

)

Va
st

am
äk

i e
t a

l., 
20

09
 [6

7]
Fi

nl
an

d
U

ne
m

pl
oy

ed
74

La
bo

ur
 m

ar
ke

t a
ct

iv
iti

es
, 

pe
rs

on
al

 g
ui

da
nc

e 
& 

un
em

pl
oy

m
en

t s
up

po
rt

24
Se

ns
e 

of
 c

oh
er

en
ce

 th
eo

ry
14

.9
%

 p
ar

tic
ip

an
ts

 re
em

‑
pl

oy
ed

↑ 
m

ea
n 

SO
C

 (p
 <

 0
.0

1)
,

Vi
no

ku
r e

t a
l., 

19
95

 [6
8]

U
SA

U
ne

m
pl

oy
ed

18
01

Jo
b 

se
ar

ch
1

N
ot

 s
ta

te
d

↑r
ee

m
pl

oy
m

en
t, 

se
lf‑

es
te

em
 (p

 <
 0

.0
01

), 
jo

b‑
se

ar
ch

 s
el

f‑
effi

ca
cy

 
(p

 <
 0

.0
01

) &
 c

on
fid

en
ce

 
in

 p
re

pa
re

dn
es

s 
to

 h
an

dl
e 

se
tb

ac
ks

 (p
 <

 0
.0

01
).

Vu
or

i e
t a

l., 
19

99
 [6

9]
Fi

nl
an

d
U

ne
m

pl
oy

ed
74

5
La

bo
ur

 m
ar

ke
t

1‑
24

N
ot

 s
ta

te
d

23
.1

%
 p

ar
tic

ip
an

ts
 re

em
‑

pl
oy

ed
N

o 
ch

an
ge

 in
 p

sy
ch

ol
og

ic
al

 
di

st
re

ss



Page 10 of 24Amenyah et al. BMC Public Health         (2022) 22:2100 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
O

ut
co

m
e

Vu
or

i e
t a

l., 
20

05
 [7

0]
Fi

nl
an

d
U

ne
m

pl
oy

ed
12

27
Jo

b 
se

ar
ch

1
So

ci
al

 le
ar

ni
ng

 te
ch

ni
qu

es
70

.4
%

 p
ar

tic
ip

an
ts

 re
em

‑
pl

oy
ed

 in
 a

 s
ub

si
di

ze
d 

jo
b,

 
or

 in
 v

oc
at

io
na

l t
ra

in
in

g 
(p

 <
 0

.0
5)

.
↑s

el
f‑

es
te

em
 &
↓d

ep
re

ss
iv

e 
sy

m
pt

om
s.

A
bb

re
vi

at
io

ns
: B

M
I b

od
y 

m
as

s 
in

de
x,

 P
A 

ph
ys

ic
al

 a
ct

iv
ity

, S
O

C 
se

ns
e 

of
 c

oh
er

en
ce

, T
TM

 T
ra

ns
th

eo
re

tic
al

 m
od

el



Page 11 of 24Amenyah et al. BMC Public Health         (2022) 22:2100  

Ta
bl

e 
2 

Su
m

m
ar

y 
of

 s
tu

dy
 c

ha
ra

ct
er

is
tic

s 
an

d 
m

ai
n 

fin
di

ng
s 

of
 in

cl
ud

ed
 s

tu
di

es
 fo

cu
se

d 
on

 in
di

vi
du

al
s 

w
ith

 o
ve

rw
ei

gh
t a

nd
 o

be
si

ty

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
M

ai
n 

ou
tc

om
e

A
he

rn
 e

t a
l., 

20
17

 [7
1]

U
K

BM
I >

 2
8 

kg
/m

2
12

67
Be

ha
vi

ou
ra

l w
ei

gh
t l

os
s

12
/5

2
N

ot
 s

ta
te

d
↓w

ei
gh

t −
 3

.2
6 

kg
 in

 b
rie

f 
in

te
rv

en
tio

n,
 −

4.
75

 kg
 in

 
th

e 
12

‑w
ee

k 
pr

og
ra

m
m

e,
 

−
6.

76
 kg

 in
 th

e 
52

‑w
ee

k 
pr

og
ra

m
m

e

A
lli

co
ck

 e
t a

l., 
20

10
 [7

2]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e,

 
BM

I ≥
 2

5 
kg

/m
2

19
5

M
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g 
& 

nu
tr

iti
on

 e
du

ca
tio

n
24

N
ot

 s
ta

te
d

↑ 
of

 1
.7

FV
 s

er
vi

ng
s 

(P
 <

 0
.0

5)

A
lv

es
 e

t a
l., 

20
09

 [7
3]

Br
az

il
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I ≥

 2
5 

kg
/m

2
15

6
A

er
ob

ic
 e

xe
rc

is
e

24
N

ot
 s

ta
te

d
↑ 

w
ei

gh
t −

 1
.6

9 
kg

, B
M

I, 
−

0.
63

 kg
/m

2  (p
 <

 0
.0

01
)

A
ou

n 
et

 a
l., 

20
11

 [7
4]

A
us

tr
al

ia
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I ≥

 2
7 

kg
/m

2
40

M
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g
20

N
ot

 s
ta

te
d

↓ 
BM

I
Im

pr
ov

em
en

t i
n 

he
al

th
y 

di
et

ar
y 

ha
bi

ts
+

 Q
ua

lit
y‑

of
‑li

fe
 s

co
re

s
↑ 

PA
 +

 2
9 

m
in

/w
k.

A
sh

 e
t a

l., 
20

06
 [7

5]
A

us
tr

al
ia

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I ≥
 2

7 
kg

/m
2

17
6

Co
gn

iti
ve

 b
eh

av
io

ur
 

th
er

ap
y

8
N

ot
 s

ta
te

d
↓w

ei
gh

t −
 2

.8
 kg

 (P
 <

 0
.0

5)
. 

N
o 

ch
an

ge
 in

 b
od

y 
fa

t p
er

‑
ce

nt
; N

o 
ch

an
ge

 in
 p

hy
si

‑
ca

l a
ct

iv
ity

. ↑
 s

el
f‑

effi
ca

cy
 

sc
or

es
 (P

 =
 0

.0
2)

A
za

r e
t a

l., 
20

18
 [7

6]
Ira

n
O

be
se

 B
M

I ≥
 3

0 
kg

/m
2

30
G

ro
up

 s
ch

em
a 

th
er

ap
y

8
N

ot
 s

ta
te

d
↓c

on
ce

rn
 a

bo
ut

 w
ei

gh
t, 

di
et

 (p
 <

 0
.0

01
) a

nd
 n

eg
a‑

tiv
e 

ph
ys

ic
al

 s
el

f‑
co

nc
ep

t 
(p

 <
 0

.0
01

).

Be
at

ty
 e

t a
l., 

20
20

 [7
7]

U
SA

O
ve

rw
ei

gh
t/

ob
es

e
BM

I 2
5‑

40
 kg

/m
2

72
Se

lf‑
m

on
ito

rin
g 

de
vi

ce
8

So
ci

al
 c

og
ni

tiv
e 

th
eo

ry
↓w

ei
gh

t 0
.8

 kg
 (P

 =
 0

.0
03

)

Be
in

tn
er

 e
t a

l., 
20

19
 [7

8]
G

er
m

an
y

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I >
 2

5 
kg

/m
2

32
3

H
ea

lth
 p

ro
m

ot
io

n
12

N
ot

 s
ta

te
d

N
o 

ch
an

ge
 in

 w
ei

gh
t.

↑1
.1

5 
po

rt
io

ns
 in

 F
V 

co
n‑

su
m

pt
io

n 
(P

 <
 0

.0
01

).
↑ 

se
lf‑

es
te

em
 (P

 <
 0

.0
01

) &
 

lif
e 

sa
tis

fa
ct

io
n 

(p
 <

 0
.0

01
)

Be
ny

am
in

i e
t a

l., 
20

13
 

[7
9]

Is
ra

el
O

ve
rw

ei
gh

t/
ob

es
e

BM
I >

 2
7 

kg
/m

2
63

2
St

ru
ct

ur
ed

 in
te

nt
io

ns
 a

nd
 

ac
tio

n 
pl

an
ni

ng
10

N
ot

 s
ta

te
d

↓ 
BM

I −
1.

10
(II

C
), 

1.
11

(B
IC

)

Be
rg

 e
t a

l., 
20

08
 [8

0]
G

er
m

an
y

O
be

se
 B

M
I 3

0‑
40

 kg
/m

2
51

7
Li

fe
st

yl
e 

m
od

ifi
ca

tio
n

52
N

ot
 s

ta
te

d
↓i

n 
w

ei
gh

t −
 6

.4
 kg

 
(P

 <
 0

.0
01

), 
BM

I −
2.

2 
kg

/
m

2  in
 B

M
I (
P 

<
 0

.0
01

) &
 W

C
 

−
7.

2 
cm

 (P
 <

 0
.0

01
)

Be
rli

 e
t a

l., 
20

16
 [8

1]
Sw

itz
er

la
nd

O
ve

rw
ei

gh
t/

ob
es

e
BM

I ≥
 2

5 
kg

/m
2

12
1

Ph
ys

ic
al

 a
ct

iv
ity

2
A

ct
io

n 
co

nt
ro

l
N

o 
ch

an
ge

 in
 P

A

Bo
uh

ai
da

r e
t a

l., 
20

13
 [8

2]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e

BM
I 2

5–
40

 kg
/m

2
26

SM
S 

be
ha

vi
ou

r m
od

ifi
ca

‑
tio

n
12

H
ea

lth
 P

ro
m

ot
io

n 
m

od
el

↓w
ei

gh
t (
P 
=

 0
.0

47
)

N
o 

ch
an

ge
 in

 e
at

in
g 

be
ha

vi
ou

rs
 (P

 =
 .0

6)
; 

ex
er

ci
se

 a
nd

 n
ut

rit
io

n 
se

lf‑
effi

ca
cy

 (P
 =

 .0
6)

; ↑
PA

 to
ta

l 
M

ET
‑m

in
ut

es
/w

k.
;



Page 12 of 24Amenyah et al. BMC Public Health         (2022) 22:2100 

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
M

ai
n 

ou
tc

om
e

Br
es

lin
 e

t a
l., 

20
19

 [8
3]

Ire
la

nd
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I >

 2
5 

kg
/m

2
49

Ph
ys

ic
al

 a
ct

iv
ity

6
N

ot
 s

ta
te

d
↓ 

w
ei

gh
t (
−

3.
74

 kg
, 

P 
<

 0
.0

01
), 

an
xi

et
y 

sc
or

e 
(−

4.
56

, P
 <

 0
.0

01
), 

so
ci

al
 

dy
sf

un
ct

io
n 

sc
or

e 
(−

 3
.6

4,
 

P 
<

 0
.0

01
), 

G
H

Q
 d

ep
re

ss
io

n 
sc

or
e 

(−
 2

.9
6)

↑ 
PA

 p
ed

om
et

er
 s

co
re

s 
(+

 3
1,

33
5.

11
, P

 <
 0

.0
01

)

Br
um

by
 e

t a
l., 

20
13

 [8
4]

A
us

tr
al

ia
O

ve
rw

ei
gh

t/
 o

be
se

 
BM

I ≥
 2

5 
kg

/m
2

68
Ph

ys
ic

al
 a

ct
iv

ity
24

N
ot

 s
ta

te
d

↓ 
‑2

.6
4 

kg
 (p

 <
 0

.0
01

), 
W

C
 

−
 2

.0
1 

(p
 =

 0
.0

2)
 &

 B
M

I 
−

0.
97

 kg
/m

2  (P
 <

 0
.0

01
).

N
o 

ch
an

ge
 in

 w
ai

st
‑t

o‑
hi

p 
ra

tio
, b

od
y 

fa
t p

er
ce

nt
ag

e 
an

d 
D

A
SS

 to
ta

l s
co

re
↑ 

PA
 9

4.
4%

Co
lli

ns
 e

t a
l., 

20
12

 [8
5]

A
us

tr
al

ia
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

25
‑4

0 
kg

/m
2

30
9

Be
ha

vi
ou

r c
ha

ng
e

12
So

ci
al

 c
og

ni
tiv

e 
th

eo
ry

↓ 
w

ei
gh

t i
n 

en
ha

nc
ed

 
(−

 2
.9

8)
 &

 b
as

ic
 (−

 2
.1

4 
kg

) 
in

te
rv

en
tio

n.
↓B

M
I i

n 
en

ha
nc

ed
 

(−
0.

98
 kg

/m
2 ) a

nd
 b

as
ic

 
(−

 0
.7

2 
kg

/m
2)

 in
te

rv
en

‑
tio

n 
& 
↓W

C
.

N
o 

ch
an

ge
 in

 P
A

 &
 q

ua
lit

y 
of

 li
fe

.
↓e

ne
rg

y 
in

ta
ke

 (p
 =

 0
.0

3)

C
hu

ng
 e

t a
l., 

20
14

 [8
6]

H
on

g 
Ko

ng
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I ≥

 2
5 

kg
/m

2
60

N
ut

rit
io

n 
ed

uc
at

io
n 

& 
el

ec
tr

on
ic

 d
ie

ta
ry

 re
co

rd
‑

in
g 

sy
st

em

12
N

ot
 s

ta
te

d
↑ 

di
et

ar
y 

re
co

m
m

en
da

‑
tio

n 
kn

ow
le

dg
e 

in
 th

e 
EG

 (p
 =

 0
.0

09
) a

nd
 F

D
 

gr
ou

ps
 (p

 =
 0

.0
46

), 
ea

tin
g 

at
tit

ud
es

 s
co

re
s 

FD
 g

ro
up

 
(p

 =
 0

.0
17

). 
N

o 
ch

an
ge

 
H

PA
Lw

or
k,

 s
po

rt
 o

r l
ei

su
re

 
in

di
ce

s

C
le

o 
et

 a
l., 

20
19

 [8
7]

A
us

tr
al

ia
O

ve
rw

ei
gh

t/
ob

es
e 

(B
M

I) 
≥

 2
5 

kg
/m

2
75

H
ab

it‑
ba

se
d 

lif
es

ty
le

12
N

ot
 s

ta
te

d
↓ 

‑2
.4

 kg
 in

 T
TT

 g
ro

up
, 

−
 1

.7
 kg

 D
SD

 g
ro

up
.

↓ 
BM

I −
 0

.8
1 

kg
/m

2  T
TT

 
gr

ou
p,

 −
 0

.6
 kg

/m
2  D

SD
 

gr
ou

p,
 W

C
 −

 3
.1

 c
m

 T
TT

 
gr

ou
p,

 −
 2

.0
 c

m
 D

SD
 

gr
ou

p.
+

 h
ea

lth
y 

be
ha

vi
ou

r, 
de

pr
es

si
on

 a
nd

 a
nx

ie
ty

 
an

d 
in

 h
ab

its
 a

nd
 d

ep
re

s‑
si

on



Page 13 of 24Amenyah et al. BMC Public Health         (2022) 22:2100  

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
M

ai
n 

ou
tc

om
e

D
al

lo
w

 e
t a

l., 
20

03
 [8

8]
U

SA
O

be
se

 B
M

I >
 3

0 
kg

/m
2

44
Ph

ys
ic

al
 a

ct
iv

ity
24

Tr
an

st
he

or
et

ic
al

 m
od

el
, 

se
lf‑

effi
ca

cy
 th

eo
ry

↑ 
se

lf‑
effi

ca
cy

 (P
 =

 0
.0

16
)

↑ 
en

er
gy

 e
xp

en
di

tu
re

D
ea

n 
et

 a
l., 

20
18

 [8
9]

U
SA

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
>

 2
5 

kg
/m

2
34

Ph
ys

ic
al

 a
ct

iv
ity

10
Se

lf‑
de

te
rm

in
at

io
n 

th
eo

ry
, s

oc
ia

l e
co

lo
gi

‑
ca

l f
ra

m
ew

or
k 

of
 h

ea
lth

 
be

ha
vi

ou
r, 

so
ci

al
 c

og
ni

‑
tiv

e 
th

eo
ry

↑ 
PA

 (P
 <

 0
.0

5)
.

↓w
ei

gh
t (

P 
<

 0
.0

5)
, b

od
y 

fa
t p

er
ce

nt
ag

e 
−

 1
.2

%
, 

P 
<

 0
.0

5)
N

o 
ch

an
ge

 in
 B

M
I, 

W
C

de
l R

ey
‑M

oy
a 

et
 a

l., 
20

12
 

[9
0]

Sp
ai

n
O

be
se

 B
M

I >
 3

0 
kg

/m
2

13
0

Ph
ys

ic
al

 a
ct

iv
ity

7
N

ot
 s

ta
te

d
N

o 
ch

an
ge

 in
 w

ei
gh

t, 
BM

I, 
W

C
↑n

um
be

r o
f h

ou
rs

 s
pe

nt
 

w
al

ki
ng

 (P
 =

 0
.0

07
) &

 P
A

 
ho

ur
s 

(P
 =

 0
.0

09
)

D
om

br
ow

sk
i e

t a
l., 

20
12

 
[9

1]
U

K
O

be
se

 B
M

I >
 3

5 
kg

/m
2

74
D

ie
ta

ry
 a

nd
 p

hy
si

‑
ca

l a
ct

iv
ity

 b
eh

av
io

ur
 

ch
an

ge

5
Se

lf‑
re

gu
la

tio
n 

th
eo

ry
, 

so
ci

al
 c

og
ni

tiv
e 

th
eo

ry
, 

so
ci

al
 c

om
pa

ris
on

 th
eo

ry
, 

re
la

ps
e 

pr
ev

en
tio

n 
m

od
el

↓ 
w

ei
gh

t −
 0

.8
6 

kg
 

(P
 =

 0
.0

00
1)

↑ 
of

 1
.6

 P
A

 s
es

si
on

s 
(P

 =
 0

.0
02

)
N

o 
ch

an
ge

 in
 d

ie
t.

Fo
lta

 e
t a

l., 
20

09
 [9

2]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I >

 2
4 

kg
/m

2
96

Ph
ys

ic
al

 a
ct

iv
ity

12
So

ci
al

 c
og

ni
tiv

e 
th

eo
ry

↓ 
w

ei
gh

t (
−

2.
1 

kg
), 

W
C

 
(−

 2
.3

in
), 

BM
I (
−

0.
8 

kg
/

m
2 ) e

ne
rg

y 
in

ta
ke

 
(−

39
0 

kc
al

/d
).

↑ 
PA

 (+
 1

63
7 

st
ep

s/
da

y)
, 

di
et

ar
y 

& 
PA

 s
el

f‑
effi

ca
cy

 
sc

or
es

G
ar

ci
a 

et
 a

l., 
20

19
 [9

3]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

25
‑5

0 
kg

/m
2

50
D

ie
t a

nd
 p

hy
si

ca
l a

ct
iv

ity
12

 /
24

So
ci

al
 c

og
ni

tiv
e 

th
eo

ry
, 

pr
ob

le
m

 s
ol

vi
ng

 th
eo

ry
↓w

ei
gh

t (
−

6.
3 

kg
), 

bo
dy

 
fa

t p
er

ce
nt

 (−
1.

6%
), 

W
C

 
(−

4.
7 

cm
).

↑P
A

 1
83

 m
in

ut
es

/w
ee

k.
↓ 

m
ea

n 
ca

lo
ric

 d
ie

ta
ry

 
in

ta
ke

 (−
51

.3
%

)

G
od

in
o 

et
 a

l., 
20

19
 [9

4]
U

SA
O

be
se

/o
ve

rw
ei

gh
t B

M
I 

27
‑3

9.
9 

kg
/m

2
29

8
Pe

rs
on

al
is

ed
 te

xt
 m

es
‑

sa
ge

 &
 h

ea
lth

‑c
oa

ch
in

g
52

N
ot

 s
ta

te
d

↓w
ei

gh
t −

 1
.6

8 
(−

3.
08

 to
 

−
0.

27
) i

n 
Co

nT
xt

 o
nl

y,
 &

 
−

 3
.6

3 
(−

5.
05

 to
 −

2.
81

) 
in

 C
on

Tx
t p

lu
s 

he
al

th
‑

co
ac

hi
ng

 c
al

ls
.

G
ra

m
 e

t a
l., 

20
14

 [9
5]

D
en

m
ar

k
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

25
‑3

0 
kg

/m
2

6
Ph

ys
ic

al
 a

ct
iv

ity
12

Th
eo

ry
 o

f p
la

nn
ed

 
be

ha
vi

ou
r

↓w
ei

gh
t (
−

3.
8 

kg
) f

or
 

m
od

er
at

e 
ex

er
ci

se
 g

ro
up

 
(−

2.
2 

kg
) f

or
 h

ig
h 

ex
er

ci
se

.
↓B

M
I i

n 
m

od
er

at
e 

an
d 

hi
gh

 e
xe

rc
is

e 
gr

ou
ps

G
re

y 
et

 a
l., 

20
19

 [9
6]

U
K

O
ve

rw
ei

gh
t/

ob
es

e,
 B

M
I 

25
‑4

0 
kg

/m
2

59
Ph

ys
ic

al
 a

ct
iv

ity
12

Ev
ol

ut
io

na
ry

 m
is

m
at

ch
↑P

A
 (p

 <
 0

.0
5)

↓ 
en

er
gy

 in
ta

ke
 

(−
 4

31
 kc

al
/d

ay
, p

 <
 0

.0
1)



Page 14 of 24Amenyah et al. BMC Public Health         (2022) 22:2100 

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
M

ai
n 

ou
tc

om
e

G
ro

h 
et

 a
l., 

20
15

 [9
7]

U
SA

O
ve

rw
ei

gh
t/

ob
es

e,
 

BM
I ≥

 3
0/

W
C

 >
35

in
55

N
ut

rit
io

n 
ed

uc
at

io
n 

& 
ph

ys
ic

al
 a

ct
iv

ity
24

N
ot

 s
ta

te
d

↑M
en

ta
l c

om
po

ne
nt

 s
um

‑
m

ar
y 

sc
or

e 
(p

 <
 0

.0
01

).

H
ar

dc
as

tle
 e

t a
l., 

20
08

 
[9

8]
U

K
O

ve
rw

ei
gh

t/
ob

es
e,

 B
M

I 
≥

28
 kg

/m
2

21
8

N
ut

rit
io

n 
an

d 
ph

ys
ic

al
 

ac
tiv

ity
 e

du
ca

tio
n

24
N

ot
 s

ta
te

d
↑ 

w
al

ki
ng

 (1
14

 m
in

/w
ee

k,
 

p 
=

 0
.0

1)
, c

om
bi

ne
d 

PA
 

(p
 =

 0
.0

5)
↓B

M
I (

p 
=

 0
.0

1)
↑F

V 
in

ta
ke

, ↓
fa

t i
nt

ak
e

H
ar

dc
as

tle
 e

t a
l., 

20
13

 
[9

9]
U

K
O

ve
rw

ei
gh

t/
ob

es
e,

 
BM

I ≥
 2

8
33

4
M

ot
iv

at
io

na
l i

nt
er

vi
ew

in
g

24
Se

lf‑
de

te
rm

in
at

io
n 

th
eo

ry
↑w

al
ki

ng
 a

t 6
 m

on
th

s 
(p

 =
 0

.0
06

) &
 1

8 
m

on
th

s 
(p

 =
 0

.0
32

)
N

o 
ch

an
ge

 in
 d

ie
ta

ry
 fa

t 
in

ta
ke

N
o 

ch
an

ge
 in

 B
M

I

H
ut

ch
es

so
n 

et
 a

l., 
20

14
 

[1
00

]
A

us
tr

al
ia

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
25

‑4
0 

kg
/m

2
26

8
Be

ha
vi

ou
r c

ha
ng

e
12

So
ci

al
 c

og
ni

tiv
e 

th
eo

ry
↓w

ei
gh

t −
 2

.3
 kg

 (b
as

ic
), 

−
3.

1 
kg

 (e
nh

an
ce

d)
, 

P 
<

 0
.0

01
)

↑ 
pe

rc
en

ta
ge

 o
f e

ne
rg

y 
co

nt
rib

ut
io

n 
fro

m
 fr

ui
ts

 
an

d 
re

du
ce

d 
en

er
gy

‑
de

ns
e,

 n
ut

rie
nt

‑p
oo

r f
oo

ds
 

(P
 <

 0
.0

01
)

Ja
ne

 e
t a

l., 
20

17
 [1

01
]

A
us

tr
al

ia
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

25
‑4

0 
kg

/m
2

67
N

ut
rit

io
n 

ed
uc

at
io

n 
& 

ph
ys

ic
al

 a
ct

iv
ity

24
N

ot
 s

ta
te

d
↓w

ei
gh

t (
p 
=

 0
.0

16
), 

W
C

 
(P

 =
 0

.0
1)

+
 p

sy
ch

ol
og

ic
al

 h
ea

lth
 

(p
 =

 0
.0

22
)

N
o 

ch
an

ge
 in

 e
ne

rg
y 

in
ta

ke
 &

 P
A

Ke
gl

er
 e

t a
l., 

20
16

 [1
02

]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e

34
9

Im
pr

ov
em

en
t o

f h
om

e 
en

vi
ro

nm
en

t
16

So
ci

al
‑c

og
ni

tiv
e 

th
eo

ry
↓ 

en
er

gy
 in

ta
ke

 
(−

 2
74

 kc
al

)
N

o 
ch

an
ge

 in
 P

A

Ke
lle

r e
t a

l., 
20

01
 [1

03
]

U
SA

O
ve

rw
ei

gh
t/

ob
es

e,
 

BM
I >

 2
5 

kg
/m

2
36

Ph
ys

ic
al

 a
ct

iv
ity

24
N

ot
 s

ta
te

d
↓ 

w
ei

gh
t (
−

1.
36

 kg
) &

 
BM

I(−
1 

kg
/m

2 ) i
n 

lo
w

 
fre

qu
en

cy
 g

ro
up

↑ 
w

ei
gh

t(
+

 1
.3

6 
kg

) i
n 

hi
gh

 
fre

qu
en

cy
 g

ro
up



Page 15 of 24Amenyah et al. BMC Public Health         (2022) 22:2100  

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
M

ai
n 

ou
tc

om
e

Kl
ei

st
 e

t a
l., 

20
17

 [1
04

]
G

er
m

an
y

O
ve

rw
ei

gh
t/

ob
es

e,
 B

M
I 

27
‑3

5 
kg

/m
2

82
En

er
gy

 re
st

ric
te

d 
di

et
 

&p
hy

si
ca

l a
ct

iv
ity

12
N

ot
 s

ta
te

d
↓w

ei
gh

t (
−

8.
8 

kg
), 

to
ta

l f
at

 
m

as
s 

(−
6.

4)
, B

M
I (
−

2.
8 

kg
/

m
2 )

↑P
A

 (4
.6

M
ET

‑h
/2

4 
h)

 
in

 D
I +

 w
al

ki
ng

 g
ro

up
. 

↓w
ei

gh
t (
−

7.
0 

kg
), 

BM
I 

(−
 2

.3
 kg

/m
2 ), 

fa
t m

as
s 

(−
4.

8 
kg

)
↑P

A
 (0

.5
 M

ET
‑h

/2
4 

h)
 in

 
di

et
 o

nl
y 

gr
ou

p.

Kr
au

sh
aa

r e
t a

l., 
20

14
 

[1
05

]
G

er
m

an
y

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I >
 2

5 
kg

/m
2

82
Ph

ys
ic

al
 a

ct
iv

ity
 &

 b
eh

av
‑

io
ur

 c
ha

ng
e

24
A

do
pt

io
n 

of
 c

og
ni

tiv
e 

fe
ed

ba
ck

 c
on

tr
ol

+
 V

O
2 

pe
ak

 o
f 3

.7
 m

l/k
g/

m
in

↓B
M

I (
−

1.
6 

kg
/m

2 ), 
w

ei
gh

t 
(−

4.
8 

kg
) a

nd
 fa

t m
as

s 
(−

3.
6 

kg
)

Le
e 

et
 a

l., 
20

11
 [1

06
]

So
ut

h 
Ko

re
a

O
be

se
/o

ve
rw

ei
gh

t 
BM

I ≥
 2

5 
kg

/m
2

49
Ph

ys
ic

al
 a

ct
iv

ity
, b

eh
av

‑
io

ur
 c

ha
ng

e 
& 

nu
tr

iti
on

 
ed

uc
at

io
n

12
Se

lf‑
m

an
ag

em
en

t
↓B

M
I (
−

1.
05

, p
 <

 0
.0

01
) i

n 
se

lf‑
m

an
ag

em
en

t g
ro

up
, 

(−
 1

.2
2,

 p
 <

 0
.0

01
) i

n 
st

ru
c‑

tu
re

d 
ex

er
ci

se
 g

ro
up

.
↑T

ot
al

 e
xe

rc
is

e 
tim

e 
by

 
>

 2
0 

m
in

 in
 e

ac
h 

ex
er

ci
se

 
se

ss
io

n 
(p

 =
 0

.0
05

) s
el

f‑
m

an
ag

em
en

t g
ro

up
 

(p
 <

 0
.0

01
) s

tr
uc

tu
re

d 
ex

er
ci

se
 g

ro
up

.

Lu
te

s 
et

 a
l., 

20
10

 [1
07

]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

31
.4

 kg
/m

2
25

Be
ha

vi
ou

r c
ha

ng
e

12
Sm

al
l c

ha
ng

es
 a

pp
ro

ac
h/

Pr
ob

le
m

 s
ol

vi
ng

 T
he

ra
py

 
(P

ST
)

↓w
ei

gh
t (
−

3.
2 

kg
, 

p 
<

 0
.0

01
), 

BM
I (
−

 1
.2

 kg
/

m
2 , p

 <
 0

.0
01

)
↑ 

da
ily

 s
te

p 
co

un
t 

(p
 =

 0
.0

8)
N

o 
ch

an
ge

 in
 c

al
or

ic
 in

ta
ke

M
ar

qu
ez

 e
t a

l., 
20

13
 [1

08
]

U
SA

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
27

‑5
0 

kg
/m

2
27

Be
ha

vi
ou

r c
ha

ng
e

12
N

ot
 s

ta
te

d
↓ 

w
ei

gh
t i

n 
bo

th
 g

ro
up

s 
(IL

G
: −

4.
7 

kg
 &

 P
LG

: 
−

 4
.3

 kg
)

↑w
ei

gh
t l

os
s 

se
lf‑

effi
ca

cy
 

(p
 <

 0
.0

1)
, e

xe
rc

is
e 

se
lf‑

effi
ca

cy
 (p

 =
 0

.0
2)

, f
am

ily
 

so
ci

al
 s

up
po

rt
 fo

r e
xe

rc
is

e 
ha

bi
ts

 (p
 =

 0
.0

1)
 N

o 
ch

an
ge

s 
in

 P
A

 (p
 =

 0
.5

9)

M
ay

er
 e

t a
l., 

20
19

 [1
09

]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

≥
25

 kg
/m

2
40

2
Be

ha
vi

ou
r c

ha
ng

e
24

N
ot

 s
ta

te
d

↓p
er

ce
nt

ag
e 

w
ei

gh
t 

(−
 1

.4
%

, p
 =

 0
.0

08
)

↑ 
BM

I (
+

 0
.0

07
 kg

/m
2 )

N
o 

ch
an

ge
s 

in
 F

V 
in

ta
ke



Page 16 of 24Amenyah et al. BMC Public Health         (2022) 22:2100 

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
M

ai
n 

ou
tc

om
e

M
cR

ob
bi

e 
et

 a
l., 

20
19

 
[1

10
]

U
K

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I ≥
 2

8 
kg

/m
2

29
5

D
ie

ta
ry

, p
hy

si
ca

l a
ct

iv
ity

 
& 

be
ha

vi
ou

r c
ha

ng
e

8
N

ot
 s

ta
te

d
↓w

ei
gh

t (
−

4.
2 

kg
) i

n 
W

A
P 

ar
m

 th
an

 in
 P

N
I a

rm
 

(−
2.

3 
kg

)
↑k

no
w

le
dg

e 
of

 c
al

or
ic

 
co

nt
en

t o
f f

oo
d.

↑P
A

 (3
59

 in
 W

A
P 

vs
. 2

15
 in

 
M

ET
‑m

in
ut

es
/w

ee
k,

 in
 P

N
I, 

p 
=

 0
·1

8)
.

M
oh

am
ed

 e
t a

l., 
20

18
 

[1
11

]
M

al
ay

si
a

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I >
 2

3 
kg

/m
2

61
D

ie
ta

ry
, p

hy
si

ca
l a

ct
iv

ity
 

& 
be

ha
vi

ou
r c

ha
ng

e
12

N
ot

 s
ta

te
d

↑ 
ve

ge
ta

bl
e 

in
ta

ke
 (+

 1
.0

 
se

rv
in

g 
si

ze
). 
↓t

ot
al

 c
al

or
ie

 
in

ta
ke

 9
‑3

75
 kc

al
/d

ay
).

↑P
A

 (+
23

66
M

ET
‑m

in
ut

es
/

w
ee

k)
↓w

ei
gh

t (
−

2.
5 

kg
), 

BM
I 

(−
1.

2 
kg

/m
2 ) b

od
y 

fa
t 

pe
rc

en
ta

ge
 (−

 1
.6

%
).

M
oh

d 
et

 a
l., 

20
17

 [1
12

]
M

al
ay

si
a

O
ve

rw
ei

gh
t/

ob
es

e 
25

.0
 ‑ 

39
.9

 kg
/m

2
20

9
D

ie
ta

ry
, p

hy
si

ca
l a

ct
iv

ity
 

& 
be

ha
vi

ou
r c

ha
ng

e
52

N
ot

 s
ta

te
d

↓w
ei

gh
t (
−

1.
13

 kg
, 

p 
<

 0
.0

5)
N

o 
ch

an
ge

 in
 B

M
I.

M
um

m
ah

 e
t a

l., 
20

17
 

[1
13

]
U

SA
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

28
‑4

0 
kg

/m
2

13
5

M
ob

ile
 a

pp
 b

eh
av

io
ur

 
ch

an
ge

12
So

ci
al

 C
og

ni
tiv

e 
Th

eo
ry

↑ 
+

 2
 s

er
vi

ng
s 

ve
ge

ta
bl

es
 

(p
 =

 0
.0

4)

Pa
rk

 e
t a

l., 
20

09
 [1

14
]

So
ut

h 
Ko

re
a

O
ve

rw
ei

gh
t/

O
be

se
 

BM
I >

 2
3 

kg
/m

2
49

N
ut

rit
io

n 
ed

uc
at

io
n

8
N

ot
 s

ta
te

d
↓w

ei
gh

t (
−

1.
6 

kg
; p

 <
 0

.0
5)

, 
W

C
 (−

2.
8 

cm
; p

 <
 0

.0
5)

.

Si
lin

a 
et

 a
l., 

20
17

 [1
15

]
La

tv
ia

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
>

 2
5 

kg
/m

2
12

3
D

ie
ta

ry
 &

 b
eh

av
io

ur
 

ch
an

ge
52

Pl
an

ne
d 

be
ha

vi
ou

ra
l 

th
eo

ry
 a

nd
 s

oc
ia

l c
og

ni
‑

tiv
e 

th
eo

ry

↓w
ei

gh
t (
−

2.
4 

kg
), 

BM
I (
−

0.
81

 kg
/m

2 ), 
W

C
 

(−
5.

0 
cm

)

Sn
ie

ho
tt

a 
et

 a
l., 

20
19

 
[1

16
]

U
K

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
≥

30
 kg

/m
2

26
4

Be
ha

vi
ou

r c
ha

ng
e

52
Se

lf‑
re

gu
la

tio
n 

th
eo

ry
N

o 
ch

an
ge

 in
 w

ei
gh

t 
(−

0.
07

 kg
, p

 =
 0

.9
)

So
lb

rig
 e

t a
l., 

20
18

 [1
17

]
U

K
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

≥
25

 kg
/m

2
11

4
Fu

nc
tio

na
l I

m
ag

er
y 

Tr
ai

ni
ng

 o
r M

ot
iv

at
io

na
l 

In
te

rv
ie

w
in

g

24
El

ab
or

at
ed

 In
tr

us
io

n 
th

eo
ry

; M
ot

iv
at

io
na

l 
In

te
rv

ie
w

in
g

↓w
ei

gh
t (
−

4.
11

 kg
, 

p 
<

 0
.0

01
), 

W
C

 (−
7.

02
 c

m
, 

p 
<

 0
.0

01
)

Ta
ps

el
l e

t a
l., 

20
14

 [1
18

]
A

us
tr

al
ia

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
25

‑3
5 

kg
/m

2
11

3
D

ie
ta

ry
52

N
ot

 s
ta

te
d

↓w
ei

gh
t (
−

6.
5 

kg
) a

nd
 

en
er

gy
 in

ta
ke

 (−
20

00
kj

/
da

y,
 p

 <
 0

.0
01

).



Page 17 of 24Amenyah et al. BMC Public Health         (2022) 22:2100  

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r

Co
un

tr
y

Ta
rg

et
 g

ro
up

Sa
m

pl
e 

si
ze

 (n
)

In
te

rv
en

tio
n

D
ur

at
io

n 
(W

ks
.)

Pr
og

ra
m

m
e 

th
eo

ry
M

ai
n 

ou
tc

om
e

Ta
ps

el
l e

t a
l., 

20
16

 [1
19

]
A

us
tr

al
ia

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
25

‑4
0 

kg
/m

2
21

D
ie

t &
 p

hy
si

ca
l a

ct
iv

ity
 

be
ha

vi
ou

r c
ha

ng
e

12
A

cc
ep

ta
nc

e 
co

m
m

it‑
m

en
t t

he
or

y
↓w

ei
gh

t (
−

3.
98

 kg
, 

p 
=

 0
.0

02
), 

BM
I (
−

1.
24

 kg
/

m
2 , p

 =
 0

.0
02

), 
bo

dy
 

fa
t p

er
ce

nt
 (−

 3
.2

5%
, 

p 
=

 0
.0

34
), 

W
C

 (5
.1

4 
cm

, 
p 
=

 0
.0

01
)

↓e
ne

rg
y 

fro
m

 d
ie

ta
ry

 fa
t 

(−
 4

.5
%

, p
 =

 0
.0

04
). 

N
o 

ch
an

ge
 in

 q
ua

lit
y 

of
 li

fe
 

& 
PA

U
em

ur
a 

et
 a

l., 
20

19
 [1

20
]

Ja
pa

n
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I ≥

 2
5 

kg
/m

2
44

N
ut

rit
io

n 
ed

uc
at

io
n

8
N

ot
 s

ta
te

d
↓w

ei
gh

t (
−

1.
69

 kg
, 

p 
<

 0
.0

01
), 

BM
I (
−

0.
71

 kg
/

m
2 , p

 <
 0

.0
01

), 
W

C
 

(−
 1

.9
1 

cm
, p

 <
 0

.0
01

)
↑d

ie
ta

ry
 fi

br
e 

in
ta

ke
 

(p
 <

 0
.0

01
)

↓C
ES

‑D
 s

co
re

.

W
at

ki
ns

 e
t a

l., 
20

14
 [1

21
]

U
SA

O
ve

rw
ei

gh
t/

ob
es

e 
A

ve
r‑

ag
e 

BM
I 3

4.
4

38
Ph

ys
ic

al
 a

ct
iv

ity
 &

 b
eh

av
‑

io
ur

 c
ha

ng
e

12
N

ot
 s

ta
te

d
N

o 
ch

an
ge

 in
 w

ei
gh

t, 
BM

I 
or

 b
od

y 
fa

t p
er

ce
nt

ag
e.

↑P
A

 s
co

re
 (p

 <
 0

.0
01

)
+

 d
ep

re
ss

io
n 

sc
or

es
 

(p
 <

 0
.0

2)

W
hi

te
lo

ck
 e

t a
l., 

20
19

 
[1

22
]

U
K

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
≥

25
.0

 kg
/m

2
10

7
D

ie
ta

ry
 e

du
ca

tio
n

8
N

ot
 s

ta
te

d
N

o 
ch

an
ge

 in
 w

ei
gh

t, 
en

er
gy

 in
ta

ke
 a

nd
 s

el
f‑

effi
ca

cy

W
hi

th
am

 e
t a

l., 
20

14
 

[1
23

]
U

K
O

ve
rw

ei
gh

t/
ob

es
e 

BM
I 

27
‑3

5 
kg

/m
2

85
D

ie
ta

ry
 in

te
rv

en
tio

n/
ed

uc
at

io
n

12
N

ot
 s

ta
te

d
N

o 
ch

an
ge

 in
 w

ei
gh

t

W
yk

e 
et

 a
l., 

20
19

 [1
24

]
En

gl
an

d,
 T

he
 N

et
h‑

er
la

nd
s, 

N
or

w
ay

 &
 

Po
rt

ug
al

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
≥

27
 kg

/m
2

11
13

Ph
ys

ic
al

 a
ct

iv
ity

, d
ie

t 
&b

eh
av

io
ur

 c
ha

ng
e

12
Se

lf‑
de

te
rm

in
at

io
n 

th
eo

ry
↓ 

w
ei

gh
t (
−

2.
6 

kg
, 

p 
<

 0
.0

00
1)

, B
M

I (
−

0.
8 

kg
/

m
2,

 p
 <

 0
.0

00
1)

, W
C

 
(−

3.
3 

cm
, p

 <
 0

.0
00

1)
.

↑P
A

 (m
ea

n 
st

ep
 c

ou
nt

 o
f 

+
 6

78
 s

te
ps

/d
ay

, p
 <

 0
.0

01
)

+
 in

 w
el

lb
ei

ng
, s

el
f‑

es
te

em
 

& 
di

et
ar

y 
in

ta
ke

N
o 

ch
an

ge
 in

 q
ua

lit
y 

of
 li

fe

Yo
un

g 
et

 a
l., 

20
15

 [1
25

]
A

us
tr

al
ia

O
ve

rw
ei

gh
t/

ob
es

e 
BM

I 
25

‑4
0 

kg
/m

2
92

Ph
ys

ic
al

 a
ct

iv
ity

 &
 n

ut
ri‑

tio
n 

ed
uc

at
io

n
52

So
ci

al
 c

og
ni

tiv
e 

th
eo

ry
N

o 
ch

an
ge

 in
 P

A
 &

 d
is

cr
e‑

tio
na

ry
 fo

od
 c

og
ni

tio
ns

.

A
bb

re
vi

at
io

ns
: B

IC
 b

eh
av

io
ur

al
 in

te
nt

io
ns

 c
on

di
tio

n,
 B

M
I b

od
y 

m
as

s 
in

de
x,

 C
ES

-D
 C

en
tr

e 
fo

r E
pi

de
m

io
lo

gi
c 

St
ud

ie
s-

D
ep

re
ss

io
n 

Sc
al

e,
 D

AS
S 

D
ep

re
ss

io
n 

an
d 

A
nx

ie
ty

 S
tr

es
s 

Sc
al

e,
 E

D
 e

le
ct

ro
ni

c 
di

ar
y,

 F
D

 fo
od

 d
ia

ry
, F

V 
fr

ui
t 

an
d 

ve
ge

ta
bl

es
, G

H
Q

 G
en

er
al

 H
ea

lth
 Q

ue
st

io
nn

ai
re

, H
PA

L 
H

ab
itu

al
 P

hy
si

ca
l A

ct
iv

ity
 L

ev
el

, I
IC

 im
pl

em
en

ta
tio

n 
in

te
nt

io
ns

 c
on

di
tio

n,
 IL

G
 in

di
vi

du
al

 L
ife

st
yl

e 
G

ro
up

, M
ET

 M
et

ab
ol

ic
 E

qu
iv

al
en

t o
f T

as
k,

 P
A 

ph
ys

ic
al

 a
ct

iv
ity

, 
PL

G
; P

N
I p

ra
ct

ic
e 

nu
rs

e 
in

te
rv

en
tio

n,
 W

AP
 W

ei
gh

t A
ct

io
n 

Pr
og

ra
m

m
e,

 W
C 

w
ai

st
 c

irc
um

fe
re

nc
e



Page 18 of 24Amenyah et al. BMC Public Health         (2022) 22:2100 

Factors underlying the success or failure of interventions
Factors that contributed to the success of interventions 
included: longer length of intervention [71], more con-
tact time with participants [65, 110, 114, 119], culturally 
or gender tailored intervention [52, 72, 75, 83, 93, 94, 99, 
102, 107–109, 113, 114, 119, 124], regular monitoring 
and support [20, 51, 54, 55, 62, 75, 88, 89, 93, 97, 103, 104, 
106], positive attitude of coaches [74], simplicity of tasks/
messages [66, 82, 84, 85, 94, 108, 115, 119, 120], high sat-
isfaction and acceptance of intervention [22, 58, 68, 106, 
117, 121], variation in activities [56, 88], interactive and 
engaging activities [58, 86, 89, 94, 96, 101, 113], small 
changes approach [96, 107] and high compliance [95, 104, 
105, 113, 115]. Factors that reduced the effectiveness of 
interventions included poor adherence/low compliance 
[90, 99, 122], lack of specificity and clarity in intervention 
goals [96, 124], low participation rate [64, 98, 125], short 
duration of intervention [71, 100], minimal contact, lack 
of structure and follow-up [56, 63, 97, 116] and interven-
tion not tailored to the individual [64, 81]. Participant 
characteristics that influenced the success or failure of 
the interventions included age [49, 58, 63, 68, 78, 89, 99, 
124], gender [58, 63, 64, 68], length of unemployment 
[58], income level, educational level, baseline BMI, self-
efficacy and self-esteem [50, 51, 78, 79, 96, 124], motiva-
tion [95] and availability of social support [52].

Refined Programme theory
A total of 8 CMOCs were generated building up on the 
initial programme theory. These are as follows (the let-
ter, C-context, M-mechanism and O-outcomes). The 
CMOcs provide a higher level of abstraction that sets 
out the underpinning logic behind the family of interven-
tions strategies identified to address unemployment and 
obesity.

1. CMO1: When participants with limited knowledge 
about healthy eating (C) are provided with the requi-
site knowledge and skills, and able to apply these new 
knowledge and skills (M), their healthy eating behav-
iour is improved (O).

2. CMO2: When participants with low educational sta-
tus (C) are provided with an intervention delivered in 
their native language, there is higher acceptance, and 
they are able to utilise the new skills to successfully 
execute new behaviour (M) and will improve healthy 
eating behaviour (O).

3. CMO3: When participants are provided with healthy 
eating and physical activities tailored to their needs 
(C), they are able to incorporate skills and strategies 
into daily routine, successfully execute new skills (M) 
and reduce their weight and BMI (O).

4. CMO4: When participants with low income (C) are 
provided with financial incentives and resources, 
they are able to purchase healthier food options (M) 
and will improve their healthy eating behaviour (O).

5. CMO5: When participants receive healthy eating and 
physical activity interventions in group settings (C), 
they are able to obtain social support from peers (M) 
and will increase their physical activity levels and 
improve healthy eating behaviours (O).

6. CMO6: When participants with limited knowledge 
and job search skills (C) are provided with job search 
skills training, they are able to apply these skills in 
their job search (M) and will obtain employment (O).

7. CMO7: When labour market conditions are favour-
able (C) and participants are provided with job search 
and entrepreneurial skills training, participants are 
able to develop and apply their new employability 
skills (M) and will obtain employment (O).

8. CMO8: When participants with low motivation and 
self-esteem (C) are offered self-led interventions, they 
will be able to develop self-regulatory skills, main-
tain perceptions of control over situation (M) and 
improve their self-efficacy and self-esteem (O).

Discussion
To our knowledge, this review represents the first use of 
realist synthesis to understand the determinants of the 
effectiveness of complex health-related interventions to 
reduce overweight, obesity and unemployment. Build-
ing on our initial programme theory and exploring the 
interactions between the contexts of the interventions, 
mechanisms, intervention strategies and outcomes, a 
number of key insights were obtained. The most com-
mon intervention strategy used by the majority of studies 
was knowledge and skills building through provision of 
workshops, lectures, information leaflets or skills train-
ing. This approach was often based on assumptions that 
participants lacked the requisite knowledge or skills to 
be able to implement healthy eating behaviour or obtain 
jobs. While this strategy resulted in mixed successes, 
more positive outcomes were observed when participants 
had low educational status, lower income, or when the 
intervention implemented tailored and culturally appro-
priate activities (CMO1, CMO2, CMO6). This approach 
enabled the acquisition of skills relevant to participants’ 
needs thereby facilitating the incorporation of these new 
skills into daily routine and increased the ability to suc-
cessfully execute and maintain the new behaviour.

Evidence from research show that there is no univer-
sal model of an intervention that results in positive out-
comes for all participants [126]. For example, individuals 
who are unemployed may have varied level of skills and 
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overweight or obese may have different underlying deter-
minants, therefore interventions need to be tailored to 
individual needs [55, 119, 126, 127]. Our synthesis indi-
cated that age, gender, baseline educational level, BMI, 
self-efficacy, self-esteem and motivation impacted the 
success or failure of the intervention [49, 67, 71, 85, 102, 
112]. Tailored activities led to higher acceptance, compli-
ance, participation rate and satisfaction [22, 95, 104, 106]. 
Additionally, resources are wasted and opportunities to 
provide genuine help are lost if an intervention is not 
appropriate to the needs of an individual or the targeted 
group [127].

However, there is limited evidence about the cost-
effectiveness of tailored interventions compared to gen-
eralised interventions. In addition, there is insufficient 
evidence on the most effective approaches to tailoring, 
including how determinants should be identified, how 
decisions should be made on which determinants are 
most important to address, and how interventions should 
be selected to account for the important determinants. 
This highlights a need for programmes co-produced with 
participants using participatory approaches to prioritise 
the needs of the target group thereby making them more 
meaningful and engaging.

Another key context that impacted the effectiveness of 
interventions was delivery of activities in group-based or 
individualised or self-led contexts (CMO5). Group pro-
grammes offer a more cost-effective option to individual 
programmes [101] and can serve as an important source 
of vicarious learning and social support [89]. The effec-
tiveness may however be dependent on the demography 
of participants (age group, gender, culture) or sensitivity 
of intervention elements. In a previous study involving 
African American men, participants enjoyed the camara-
derie and support they received from their small group 
and benefitted from seeing that others were struggling 
with and overcoming similar barriers to physical activ-
ity they faced [89]. The men in this study reported that 
they learned from and supported one another with strat-
egies to overcome barriers to physical activity. On the 
contrary, anxiety and discomfort in group settings as well 
as reticence to engage in activities appeared to be a fre-
quent issue for group-based interventions [65] and group 
dynamics could significantly influence uptake of activi-
ties [91]. It is therefore critical that programmes consider 
what works for the target population.

Other factors that accounted for success of interven-
tions implemented to reduce weight and unemploy-
ment included, multicomponent programme activities, 
favourable labour market conditions (CMO7), demo-
graphic characteristics of target population and provision 
of financial incentives or other resources that enabled 
hands-on practice of behaviour (CMO4). Evidence from 

the literature show that interventions which had varied, 
diverse and engaging activities had a higher uptake and 
compliance leading to positive outcomes [101, 126]. For 
example, it is essential to combine measures for changes 
in nutrition, physical activity, and behaviour in interven-
tions seeking to reduce overweight and obesity [128]. 
Furthermore, programmes that focus on a healthy life-
style by concurrently offering dietary advice with behav-
ioural strategies such as increasing physical activity 
are more effective than programs that focus on dietary 
restriction alone [83, 129], suggesting a holistic lifestyle 
approach is warranted. Similarly, being unemployed 
denies people from the manifest (income) and latent (e.g., 
time structure, status, and identity) benefits of having a 
job, therefore, to optimise the effectiveness of interven-
tions supporting the unemployed, a combination of job 
search skills training, enhancing coping skills and moti-
vational approaches are required [54, 55]. Successful re-
employment has been shown to depend on favourable 
conditions in the labour market, demographic charac-
teristics (e.g., age, gender, educational attainment), and 
occupational characteristics (e.g., an academic degree). 
Young age and high level of education are positively 
related to reemployment [64]; therefore, programmes 
need to take these contexts into account during interven-
tion design and implementation. Finally, a key finding 
from this review relates to the similarities in targeting 
common underlying factors such as low self-efficacy and 
self-esteem, low socioeconomic status, low skills and 
psychosocial stressors for both employment and heathy 
weight interventions. Implementing interventions that 
addressed these common underlying factors as well as 
psychological mechanisms assumed to regulate weight 
and unemployment, resulted in positive weight and 
employment outcomes. While addressing these under-
lying factors may contribute to improving employabil-
ity and maintaining a healthy weight, further research is 
warranted to elucidate the extent to which these factors 
are moderated by the different interventions. Further-
more, it is important to highlight that unemployment and 
obesity are very complex conditions, with equally com-
plex interacting mechanisms and contexts, therefore the 
CMOCs identified also indicate a degree of interconnect-
edness and the likely potential of interactions in other to 
achieve successful and effective interventions.

Strengths and limitations
Our use of the realist approach of configuring con-
texts and mechanisms together is a key strength and 
adds explanatory power to help us understand how 
these elements interact to produce outcomes of inter-
est in health-related interventions to reduce obe-
sity and unemployment. Importantly, obesity and 
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unemployment are very complex issues, and the use of 
realist review methodology enabled us to identify the 
complexity within the interventions as well as the mul-
tiple interactions between the numerous components 
of the implemented programmes.

The strength of the findings in this synthesis are also 
dependent on the comprehensiveness of the informa-
tion provided on intervention contexts, mechanisms 
and outcomes. The majority of studies on health-rated 
interventions and therefore included in this synthesis 
were RCTs, which present a major limitation for this 
review. Characteristic of RCTs, there is attribution 
of success of interventions to randomisation and the 
actual programme without elucidation of why inter-
vention was successful or the mechanisms underlying 
participants’ response to an intervention. There was 
also a lack of subgroup analyses in the majority of the 
studies, thus outcomes which may in fact be explained 
by differences among individuals were attributed to the 
intervention and this limited the identification of who 
the interventions worked for. Finally, the CMOcs iden-
tified in this review not exhaustive but rather an insight 
into what may be contributing to positive or negative 
outcomes and how certain determinants can be incor-
porated to achieve the desired outcomes therefore fur-
ther exploration of the possible causal pathways are 
warranted.

Conclusions
This review was able to identify contextual mecha-
nisms that determined observed outcomes and how 
those involved in health-related interventions to reduce 
obesity and unemployment tended to respond to the 
intervention. It also uncovered a number of overlooked 
perspectives which should be included in future research. 
Multicomponent interventions combining different strat-
egies, tailored to participants, using a mix of knowledge 
and skill building, motivational approaches and hands-
on practice resulted in positive outcomes. Participant 
characteristics that influenced the outcomes included 
age, gender, educational status, income level and these 
should be considered when tailoring interventions. Taken 
together, this review contributes to an emerging field in 
systematic review, in which qualitative approaches com-
pliment and extend the findings of quantitative reviews 
and highlights a co-produced rather than prescriptive 
approach to the design and implementation of health-
related interventions to reduce overweight, obesity and 
unemployment.
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