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Abstract

Background: People with a mental health condition experience an elevated risk of chronic disease and greater prev-
alence of health and behaviours. Lifestyle interventions aim to reduce this risk by modifying health behaviours such
as physical activity and diet. Previous reviews exploring the efficacy of such interventions for this group have typically
limited inclusion to individuals with severe mental illness (SMI), with a focus of impact on weight. This review assessed
the efficacy of lifestyle interventions delivered in community or outpatient settings to people with any mental health
condition, on weight, physical activity and diet.

Methods: Eligible studies were randomised or cluster-randomised controlled trials published between January 1999
and February 2019 aiming to improve weight, physical activity or diet, for people with any mental health condition.
Two reviewers independently completed study screening, data extraction and assessment of methodological qual-
ity. Primary outcome measures were weight, physical activity and diet. Secondary outcome measures were body
mass index (BMI), waist circumference, sedentary behaviour and mental health. Where possible, meta-analyses were
conducted. Narrative synthesis using vote counting based on direction of effect was used where studies were not
amenable to meta-analysis.

Results: Fifty-seven studies were included (49 SMI only), with 46 contributing to meta-analyses. Meta-analyses
revealed significant (< 0.05) effect of interventions on mean weight loss (—1.42 kg), achieving 5% weight loss (OR
2.48), weight maintenance (—2.05 kg), physical activity (IPAQ MET minutes: 226.82) and daily vegetable serves (0.51),
but not on fruit serves (0.01). Significant effects were also seen for secondary outcomes of BMI (—0.48 units) and waist
circumference (—0.87cm), but not mental health (depression: SMD —0.03; anxiety: SMD —0.49; severity of psychologi-
cal symptoms: SMD 0.72). Studies reporting sedentary behaviour were not able to be meta-analysed. Most trials had
high risk of bias, quality of evidence for weight and physical activity were moderate, while quality of evidence for diet
was low.

Conclusion: Lifestyle interventions delivered to people with a mental health condition made statistically significant
improvements to weight, BMI, waist circumference, vegetable serves and physical activity. Further high-quality trials
with greater consistency in measurement and reporting of outcomes are needed to better understand the impact of
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lifestyle interventions on physical activity, diet, sedentary behaviour and mental health and to understand impact on

subgroups.

Systematic review registration: PROSPERO CRD42019137197
Keywords: Mental health, Physical health, Chronic disease, Lifestyle interventions, Weight management, Physical

activity, Diet

Introduction

It is estimated that 17% of the population will experience
a mental health condition, encapsulating more com-
monly encountered conditions such as depression and
anxiety, as well as less common potentially severe condi-
tions such as schizophrenia and psychotic disorders [1].
People with mental health conditions experience a signif-
icant reduction in life expectancy, which has been largely
attributed to elevated risk of chronic conditions such as
cardiovascular disease and diabetes [2]. These conditions
result from health risks such as overweight and obesity,
poor nutrition and physical inactivity [3, 4], which have
been reported to have a higher prevalence among this
group [5-10]. There is a need for evidence of effective
interventions to address these health risks for people
with a mental health condition [2, 11-13].

Lifestyle interventions are one means of supporting
changes to physical health by promoting improvements
in weight, physical activity and diet. Such interventions
include programmes based on a variety of approaches
including provision of health education, and cognitive
behavioural therapy (CBT), and may also include practi-
cal components such as participation in physical activ-
ity. Lifestyle interventions can be delivered in individual
or group settings across a range of modalities including
face to face, telephone or via web-based methods. Sys-
tematic review evidence has shown that among gen-
eral population samples, lifestyle interventions are an
effective means to achieve significant improvements in
anthropometric measures including reductions in body
weight, body mass index (BMI) and waist circumference
[14], as well as improvements to physical activity [15] and
dietary outcomes including fruit and vegetable consump-
tion [16]. Lifestyle interventions have also been associ-
ated with reduced risk for chronic health conditions such
as cardiovascular disease [17], type 2 diabetes and meta-
bolic syndrome [18], as well as all-cause mortality [19].

For the priority population group of people with a men-
tal health condition, systematic review evidence suggests
that lifestyle interventions can lead to improvements in
anthropometric measures. For example, meta-analyses
have indicated that lifestyle interventions for people with
severe mental illness (SMI) resulted in significant reduc-
tions of up to 2 kg in weight [20-23], 1.2 BMI units [20,
24-26] and 2.5 cm in waist circumference [23, 25] when

compared to control conditions. A systematic review
using narrative synthesis to assess the impact of lifestyle
interventions on physical activity among people with
SMI in both controlled and uncontrolled trials found
low-quality evidence for both types of trials [27]. Of 16
controlled trials, seven reported significant improve-
ments in physical activity comparative to controls, while
3 of 16 uncontrolled trials reported improvement. How-
ever, no systematic reviews could be located that use
meta-analyses to synthesise the impact of lifestyle inter-
ventions on physical activity among people with a mental
health condition. Similarly, no reviews with or without
meta-analysis could be located examining the efficacy
of lifestyle intervention on improvements in diet among
people with a mental health condition. Additionally, pre-
vious reviews are limited by typically including only indi-
viduals with SMI (for example schizophrenia), who make
up a small proportion of the population with mental
health conditions [28, 29]. Some reviews include studies
across both inpatient and community settings [20, 21, 23,
25], with the possibility of differences in wellness, or par-
ticipant autonomy with respect to diet or physical activ-
ity, potentially impacting results.

To address these gaps in the literature, the aim of the
current systematic review was therefore to evaluate the
effectiveness of lifestyle interventions delivered in a com-
munity or outpatient settings to people with any mental
health condition, on weight, physical activity and diet.
The review also included secondary outcomes of the
impact of interventions on BMI, waist circumference,
sedentary behaviour and mental health.

Methods

Search methods

A systematic review was reported following the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [30] and prospectively
registered with PROSPERO (CRD42019137197). Seven
electronic databases were searched from January 1999 to
February 2019: PsycINFO, MEDLINE, Excerpta Medica
database (EMBASE), Psychology and Behavioural Sci-
ences Collection, Scopus, Cochrane Central Register of
Controlled Trials (CENTRAL) and Cumulative Index to
Nursing and Allied Health Literature (CINAHL) (Supple-
mentary Table 1. Example search strategy for PsycINFO).
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This time frame was chosen in order to collect the most
recent 20 years of studies prior to being impacted by
COVID-19. The search included terms relating to men-
tal health conditions, the three primary outcome meas-
ures (weight, physical activity and diet), study designs
and intervention types. Authors of included protocol
papers or registrations were contacted for any publica-
tion of outcomes, and reference lists of included studies
and related systematic reviews were hand-searched for
potentially eligible studies.

Study inclusion criteria

Study design

Randomised and cluster-randomised controlled tri-
als were eligible for inclusion. Control groups included
treatment as usual, brief advice or minimal intervention.
Studies with multiple intervention arms were included.

Participants

Eligible studies included people with a mental health
condition (with the exception of eating-related disorders
or neurodegenerative disorders) at the time of recruit-
ment into the trial, indicated via clinician or client
reported diagnosis or inferred through current treatment
for a mental health condition. Studies in which the mean
age of participants was less than 18 years, or in which
results were not reported separately for participants over
18 years, were excluded.

Interventions

Interventions which promoted and/or supported weight
loss/management and/or changes in physical activity
and/or diet for individuals, were delivered by any mode
(face to face, telephone, digital), delivered to groups or
individuals and based on any framework or approach
(e.g. education, skills training, CBT, facilitation of behav-
iours), were included. Interventions which included any
pharmacological component other than those for the
management of an existing mental health condition (e.g.
interventions trialling weight loss drugs) were excluded.

Setting

Studies were included if interventions were delivered in
community-based settings, such as outpatient services,
community managed organisations, shared housing,
online or other areas in the general public. Interventions
delivered in inpatient settings were excluded.

Study outcome measures

Studies were included if they quantitatively assessed at
least one of the primary review outcomes: weight, physi-
cal activity or diet. Eligible weight measures included
weight (kilograms (kg) or pounds (b)) and assessed via
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self-report or objective measurement. Studies measur-
ing changes in weight were separated by intervention
aim as follows: (1) to reduce the weight of participants
in the intervention group (weight loss) or (2) to mini-
mise potential weight gain, for example amongst indi-
viduals taking antipsychotic medication known to result
in weight gain (weight maintenance). Eligible physical
activity measurements included self-report or objective
measurement tools (e.g. accelerometer), expressed as any
unit of measurement (e.g. number of sessions, number of
minutes, number of steps per day/week) and any inten-
sity (e.g. light, moderate, vigorous). Eligible diet meas-
ures included an individual’s consumption of any food or
beverages over any period of time (mean serves, number
of times consumed per day/week, meeting recommenda-
tions for food groups) and assessed via tools such as food
frequency questionnaires, diaries, records or surveys.

Secondary review outcomes were as follows: body mass
index (BMI) [31] based on objective or reported height
and weight measures; waist circumference, measured in
centimetres or inches based on objective measurement
or self-report; sedentary behaviour, as indicated by any
measurement of time (e.g. minutes per day, sessions per
day, total per week, sitting time); and mental health (any
validated measure of mental health).

Study selection process

Two reviewers independently assessed titles and
abstracts of identified studies for eligibility based on pre-
determined inclusion/exclusion criteria. The full texts of
studies that met inclusion criteria were then indepen-
dently assessed by two reviewers for final inclusion. Con-
sensus was first attempted to resolve any disagreement
between the two reviewers regarding study eligibility or,
if required, resolved via a third reviewer. Where neces-
sary, corresponding authors were contacted for further
details to determine study eligibility.

Data extraction

Data was extracted for all measures of each review out-
come. Two reviewers independently extracted data for
each included study using a standardised Word docu-
ment form, modelled from the Cochrane data extraction
template [32]. Disagreements regarding data extrac-
tion were resolved through consensus between the two
reviewers. Where possible, outcome data were entered
into RevMan software to complete meta-analyses [33].
Where outcome data were reported in a format amenable
to meta-analysis but necessary data were missing, corre-
sponding authors were contacted for further details.

The following information was extracted:
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+ Author and year of publication, country, study
design, number of trial arms, sample size and per-
centage female, mean age and mental health condi-
tion

+ Characteristics of the intervention including the fol-
lowing: health behaviours promoted, intervention
and comparison group conditions, duration and
method of delivery (e.g. face to face, telephone, mul-
tiple)

« All data pertaining to primary and secondary out-
comes including data measurement tools, effect sum-
mary statistics and measures of outcome variability

Data analysis and synthesis
Meta-analysis
Studies were first examined for outcomes reported in a
manner suitable for inclusion in meta-analyses. Random
effect meta-analyses were conducted where at least three
studies measured an outcome using the same or compa-
rable measures or format. Intervention effect sizes and
95% confidence intervals were calculated. If a study had
multiple measures for the same review outcome, one data
source was selected according to the following hierar-
chy: (1) a score for a full tool (e.g. global score) was used
rather than subscale; (2) where two tools measured the
same outcome, the tool with greater validity was used;
(3) where outcome measures were identified as primary
or secondary by the study authors, the primary outcome
was chosen; and (4) where no outcome was explicitly
identified as primary, the measure consistently described
first in the measures and/or results tables was used.
Random effects meta-analysis models were used with
the RevMan 5 software [33] to calculate study effect size
for mean difference, odds ratios and standardised mean
differences. Where a study had multiple trial arms, the
most comprehensive intervention (e.g. with greatest fre-
quency of contact) was compared to the control condi-
tion. Where a study provided data for more than one
follow-up point, the time point closest to the end of the
intervention was used. When studies did not provide
mean differences and their standard deviations for inter-
vention and control groups, a range of approaches were
used to derive the required information from what study
authors provided [34]. One set of approaches involved
imputing the size of the correlation coefficient between
pre and post scores for the calculation of the standard
deviation of the mean difference. For meta-analyses in
which the conservative estimate of 0 for the correlation
coefficient was not used (weight, waist circumference,
BMI), a sensitivity analysis was carried out to determine
the effect of the choice of correlation coefficient on the
overall meta-analysis study effect size. See Supplementary
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Table 2 for details on approaches employed during meta-
analyses and the sensitivity analyses.

Due to an insufficient number of studies [35] or insuf-
ficient detail of intervention approach, subgroup analy-
ses based on mental health condition, delivery method
and health behaviours targeted by the intervention
specified a priori were not undertaken (PROSPERO ID:
CRD42019137197).

Narrative synthesis

A narrative synthesis using vote counting for direction of
effect was used to summarise evidence of effect and sup-
plement the meta-analytic findings [34] where studies are
as follows:

1. Presented an outcome in a format that was not con-
ducive to meta-analysis (e.g. in a manner not compa-
rable to other studies or insufficient studies measur-
ing in the same format to form a meta-analysis)

2. Insufficient data was able to be received from authors
for inclusion in a meta-analyses.

If a study presented data in multiple formats corre-
sponding with more than one ‘measure’ under the one
review outcome (e.g. weight change in kg, proportion of
sample achieving 5% weight loss), data from the study
could be included in a meta-analysis for one measure and
in narrative synthesis for the other measure.

Assessment of risk of bias and quality of cumulative
evidence

Risk of bias for each included study was assessed inde-
pendently by two reviewers against the revised Cochrane
risk-of-bias tool [36]. Study characteristics including
selection bias (sequence generation and allocation con-
cealment), performance bias (blinding of participants
and personnel), detection bias (blinding of outcome
assessment), attrition bias (no incomplete outcome data),
reporting bias (no selective reporting) and other poten-
tial sources of bias were assessed [34]. Risk of bias for
cluster-randomised trials was assessed against additional
criteria, including recruitment to cluster, baseline imbal-
ance, loss of clusters and incorrect analysis [34]. Grad-
ing of Recommendations Assessment, Development and
Evaluation (GRADE) approach was used to assess con-
fidence in cumulative evidence for each primary review
outcome [37-39].

Results

Study selection

A total of 14,293 studies were collected via search strat-
egies. Following the removal of duplicates, the search
identified 9012 records, with 8739 studies excluded at
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title and abstract screening and a further 216 excluded
during full-text review (Fig. 1). A total of 57 studies (52
randomised controlled trials and 5 cluster-randomised
controlled trials) were included in the review.

Characteristics of included studies

Included studies were published between January 2003
and February 2019 and conducted across 13 countries,
with the largest number conducted in USA (n = 23), fol-
lowed by UK (n = 11) (Table 1). Studies included partici-
pants with a range of mental health conditions, with the
most commonly reported conditions being schizophrenia
and schizoaffective disorder and depression. Due to vari-
ability in the inclusion criteria of diagnoses considered
be SMI, a broad classification was used guided by clas-
sifications used by previous systematic reviews [20, 25].
In addition, any study which identified that it considered
its participants to have an SMI, or that included only
participants who were taking antipsychotic medication,
were classified as SMI studies. Of the 57 included stud-
ies, 49 included only participants considered to have an
SM]I, 6 included only participants considered to not have
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an SMI, and 2 included participants both with and with-
out an SMI in their sample. Intervention duration ranged
from 1 week to 12 months, with the most common dura-
tion (n = 18) being 12 weeks and 48 having interven-
tion of 12 weeks or longer. The majority of interventions
were delivered in face-to-face format (n = 44), followed
by mixed mode of face to face and phone (n = 9), web/
computer (n = 3) and phone only (n = 1). A total of 37
studies had interventions that promoted healthy weight,
34 promoted physical activity, 14 promoted diet and 23
promoted more than one of these. Sixteen interventions
also promoted additional health issues not captured in
this review, including smoking (n = 7) and alcohol con-
sumption (1 = 4). A total of 36 studies reported changes
in weight, with 31 measured as weight loss and 5 meas-
ured as weight maintenance (minimisation of weight gain
while taking antipsychotic medication). Physical activ-
ity was measured in 35 studies and diet in 14. BMI was
measured in 34 studies and waist circumference in 23.
Sedentary behaviour was measured in three studies and
mental health outcomes in 24.

Records identified through
database searching

(n=12,282)

Additional records identified through other
sources (hand searching, google scholar,
extraction from related systematic reviews)

(n=2,011)

Records after duplicates removed. Screened (title and abstract)

(n=9,012)

Records excluded

(n=8,739)

Full text articles assessed for eligibility

(n=273)

Full text articles excluded

(n=216)

Publication type (n=128)
Study design (n=19)

review

quantitative synthesis (meta-analyses)

narrative syntheses

57 studies (across 77 publications) included in

46 studies (across 66 publications) included in

40 studies (across 55 publications) included in

Participants (n=28)
Setting (n=9)
Intervention type (n=>5)
Outcomes (n=20)

Ongoing studies (n=7)

Fig. 1 Selection of studies. NB, studies may contribute to both quantitative and narrative synthesis for different variables
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Primary outcomes

Table 2 provides a summary of findings for meta-
analyses and narrative syntheses. Forest plots for each
meta-analysis can be found in supplementary Figs. 1—-
11. A detailed description of findings for narrative syn-
theses can be found in Supplementary Table 3.

Weight

Weight loss Of the 31 studies that measured weight
loss, 26 were included in meta-analysis (23 SMI only;
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2 non-SMI; 1 mixed). Meta-analysis of data indicated
a positive effect of interventions to reduce weight, with
an average weight loss relative to control condition
across studies of —1.42 kg (95% CI [—2.21 to —0.63]).
Five studies measured proportions of participants who
achieved at least 5% weight loss (all SMI only), with
an odds ratio of 2.48 (1.74 to 3.55) when compared to
control conditions. Of the nine studies that measured
weight loss included within a narrative synthesis, 8 indi-
cated a direction in favour of the intervention and 1 in
neither direction.

Table 2 Summary of findings from meta-analyses and narrative syntheses

Outcomes Meta-analysis Narrative synthesis
No. of participants Effect size® [95% Cl] No of trials Direction of effect
(trials) — number of
studies
Primary review outcomes
Weight
Weight loss (kg) 2386 (26) —1.42[-2.21 to —0.63] 9 Intervention 8
Neither 1
Weight loss (5% bodyweight) 809 (5) OR 2.48 [1.74 to 3.55] - -
Weight maintenance (kg) 376 (5) —2.05[—3.40 to —0.70] 1 Intervention 1
Physical activity
International Physical Activity Questionnaire 1498 (11) 226.82[22.03 to 431.61] - -
(IPAQ) - total MET minutes
Other physical activity measures® - 25 Intervention 18
Control 5
Neither 2
Diet
Fruit (daily serves) 337(3) 0.01 [-0.29t0 0.31] - -
Vegetables (daily serves) 367 (3) 0.51[0.11 to 0.92] - -
Other diet measures© - - 13 Intervention 11
Control 1
Neither 1
Secondary review outcomes
BMI
BMI loss (units) 3919 (33) —0.48 [—0.70 to —0.26] 1 Intervention 1
Waist circumference
Waist circumference (cms) 3099 (19) —0.87[—1.60 to —0.14] 4 Intervention 2
Neither 2
Sedentary behaviour
Sedentary behaviour - - 3 Intervention 2
Neither 1
Mental health
Depression 1691 (12) SMD —0.03 [—0.74 to 0.08] 2 Intervention 2
Anxiety 459 (5) SMD —0.49 [—1.151t0 0.16] 2 Intervention 2
Severity of psychological symptoms 670 (4) SMD 0.72 [—0.05 to 1.50]
Other mental health measures - - 14 Intervention 9

Control 5

2 Unless otherwise noted, the effect sizes are mean differences. PExamples of other measures of physical activity included accelerometers/pedometers and validated
self-report measures (e.g. Godin leisure-time questionnaire). See Supplementary Table 3 for full list. ‘Examples of other measures of diet included meeting the

World Health Organization guidelines for fruit and vegetable consumption and comprehensive diet questionnaires such as the food frequency questionnaire. See
Supplementary Table 3 for full list. “Examples of other measures of mental health include Global Assessment of Functioning and Edinburgh Postnatal Depression. See

Supplementary Table 3 for full list
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Weight maintenance Of the 5 studies that measured
weight maintenance, 4 were included in the meta-analy-
sis (all SMI only). Across these studies, intervention par-
ticipants’ weight increased by 2.05 kg less (95% CI [—3.40
to —0.70]) than participants in control conditions. One
study was synthesised narratively and indicated a direc-
tion in favour of the intervention.

Physical activity

Of the 36 studies measuring changes in physical activ-
ity levels, 11 studies that used the same tool (IPAQ total
MET minutes/week) were included in a meta-analysis (10
SMI only; 1 non-SMI). Meta-analysis indicated interven-
tions had a positive effect, an increase of 226.82 (95% CI
[22.03 to 431.61]) metabolic minutes per week at the end
of intervention when compared to control groups. Of the
25 studies in the narrative synthesis that examined physi-
cal activity using other outcome measures, 18 studies
indicated a direction in favour of the intervention, 5 in
favour of control and 2 in neither direction.

Diet

Of the 14 studies measuring changes in diet, 3 were
included in a meta-analysis for the measure of fruit serves
(all SMI only). This analysis did not indicate evidence of
an effect, with intervention participants increasing con-
sumption by 0.01 (95% CI [—0.29 to 0.31]) serves per
day compared to control conditions. Three studies were
included in a meta-analysis for the measure of vegetable
serves (all SMI only), which found interventions had a
positive effect, with intervention participants increasing
consumption by 0.51 (95% CI [0.11 to 0.92]) serves per
day compared to control conditions. Of the 13 studies
synthesised narratively across other diet measures, 11
studies indicated a direction in favour of the intervention
and 1 in favour of control and 1 in neither direction.

Secondary outcomes

BMI

Of the 34 studies that measured change in BMI, 33 were
included in meta-analysis (30 SMI only; 2 non-SMI;
1 mixed). Meta-analysis of data indicated a positive
effect of interventions to reduce BMI, with average BMI
reduction across studies —0.48 units (95% CI [—0.70 to
—0.26]) when compared to control conditions. One study
was synthesised narratively and indicated a direction in
favour of the intervention.

Waist circumference

Of the 23 studies that measured change in waist cir-
cumference, 19 were included in a meta-analysis (all
SMI only). Meta-analysis indicated a positive effect of
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interventions, with average waist circumference reduc-
tion across studies —0.87cms (95% CI [—1.60 to —0.14])
when compared to control conditions. Of the 4 studies
synthesised narratively, 2 studies indicated a direction in
favour of the intervention and 2 in neither direction.

Sedentary behaviour

The 3 studies that measured change in sedentary behav-
iour were not amenable to meta-analysis, and all were
included as narrative synthesis. Two studies indicated
a direction in favour of the control group and 1 in nei-
ther direction for the sedentary behaviour outcomes
examined.

Mental health

Standardised mean differences (SMDs) were used to pool
data across studies using different measurement tools for
mental health outcomes (supplementary Table 4). Of the
25 studies measuring changes in mental health, 14 were
included in meta-analysis for the outcomes of depres-
sion, anxiety and/or severity of psychological symptoms,
and 18 were included in the narrative syntheses for other
mental health measures.

Depression Twelve studies measuring depression (using
6 comparable depression scales/tools) were included in
meta-analysis (8 SMI only; 4 non-SMI). The analysis did
not indicate evidence of an effect. The pooled effect of
interventions on depression as a standardised mean dif-
ference (SMD) was —0.03 (95% CI —0.14 to 0.08) when
compared to control conditions. Two studies were syn-
thesised narratively, and both indicated a direction in
favour of the intervention.

Anxiety Five studies measuring anxiety (using 3 compa-
rable anxiety scales/tools) were included in meta-analysis
(3 SMI only; 2 non-SMI). The analysis did not indicate
evidence of an effect. The pooled effect of interventions
on anxiety as a standardised mean difference (SMD) was
—0.49 (95% CI —1.15 to 0.16) when compared to control
conditions. Two studies were synthesised narratively, and
both indicated a direction in favour of the intervention.

Severity of psychological symptoms Four studies meas-
uring severity of psychological symptoms (using 2 com-
parable scales/tools) were included in meta-analysis (3
SMI only; 1 non-SMI). The analysis did not indicate evi-
dence of an effect. The pooled effect of interventions on
severity of psychological symptoms as a standardised
mean difference (SMD) was 0.72 (95% CI —0.05 to 1.50)
when compared to control conditions.
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Other mental health measures/variables Of the remain-
ing 14 studies synthesised narratively, 9 indicated a direc-
tion in favour of the intervention and 5 in favour of con-
trol for the mental health outcomes examined.

Assessment of methodological quality

Risk of bias in included studies and quality of evidence
Assessment of risk of bias is shown in Fig. 2. Of the 52
individually randomised controlled studies, 32 (62%)
were rated as high risk for bias overall, while 3 of 5 clus-
ter-randomised studies were rated as high overall. The
quality of evidence (GRADE) for weight outcomes was
downgraded to “moderate” due to considerable statistical
heterogeneity, the quality of evidence for physical activ-
ity was downgraded to “moderate” due to lack of blinding
of participants, and the quality of evidence for diet was
downgraded to “low” due to lack of blinding of partici-
pants and imprecise results.

Discussion

This is the first review to synthesise evidence from ran-
domised controlled trials on the effectiveness of lifestyle
interventions delivered in a community or outpatient
setting for people with a mental health condition to
improve weight, physical activity and/or diet. The review
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represents a thorough consideration of evidence across a
comprehensive range of anthropometric, physical activity
and diet-related outcomes. Meta-analyses revealed sta-
tistically significant improvements in primary outcomes
of weight; physical activity, as measured by IPAQ MET
minutes; and diet, in the form of increased vegetable con-
sumption but no significant improvement for fruit con-
sumption. Narrative synthesis through vote counting for
studies not included in meta-analyses for the primary
outcomes indicated a greater number of studies reporting
improvements in the intervention group than for the con-
trol group or neither group. For secondary review out-
comes, meta-analyses indicated statistically significant
improvements in BMI and waist circumference, but not
for anxiety, depression or severity of psychological symp-
toms. Narrative synthesis for sedentary behaviour did not
support an effect. The majority of studies included only
participants with SMI. Risk-of-bias assessment found the
majority of studies were high risk or had some concerns
overall, with bias most commonly pertaining to missing
outcome data and deviations from interventions. Quality
of evidence for weight and physical activity was moder-
ate, while quality of evidence for diet was low
Anthropometric findings from the current review show
some consistency with meta-analysis findings from pre-
vious systematic reviews of lifestyle interventions in

1. Bias arising from the randomization process
1.b. Bias arising from the timing of identification and recruitment

of individual participants in relation to timing of randomization

(CLUSTER RCTs ONLY)

2. Bias due to deviations from intended interventions

3. Bias due to missing outcome data

4. Bias in measurement of the outcome

5. Bias in selection of the reported result

Overall Risk of Bias

N Low

Fig. 2 Risk of bias in included studies

Risk of Bias

0%

Some Concerns

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M High




Bradley et al. Systematic Reviews (2022) 11:198

mental health samples with SMI, concluding modest but
significant effects on weight [20-23], BMI [20, 24-26]
and waist circumference [23, 25]. In general, the mag-
nitude of changes in the anthropometric variables was
smaller in the current review than in other recent reviews
focussing on people with mental health conditions. For
example, the mean weight loss of 1.42 kg found in the
present review is slightly less than the 2.01 kg mean loss
reported in a recent review in which weight outcomes
were reported in a similar manner [20]. Our review
inclusion criteria, which encompassed a broader range of
mental health conditions beyond those considered to be
SMI, contributed very few studies to the meta-analyses
of anthropometric outcomes — the results largely repre-
sent those contributed by studies of SMI participants. It
is important to acknowledge that additional difficulties
in achieving changes to anthropometric measures may
be experienced by people with a mental health condition
who are taking psychoactive medications, which often
have weight gain as a side effect [117, 118]. Our meta-
analysis based on studies that included only those on
such medications, with a focus on weight maintenance,
showed that intervention participants increased by 2.05
kg less than participants in control conditions suggest-
ing interventions can be of value for these groups. Future
research should consider whether lifestyle interventions
are equally as effective for those taking such medications
compared to those not and, if not, how the impact of
such medications may best be minimised to reduce the
impact on physical health [2].

This is the first review incorporating meta-analysis
to examine the effects of lifestyle interventions for peo-
ple with a mental health condition on physical activity.
While a majority of included studies (n = 34) reported
on a physical activity outcome variable, the diversity in
measurement tools used, including several instances of a
tool being used in only one study, meant that more than
half of these were not included in meta-analyses, and
only one of the included studies was not only participants
with SMI [119, 120]. Based on studies using IPAQ MET
minutes, findings suggest that lifestyle interventions lead
to significant improvements in number of MET minutes
achieved per week among intervention participants, with
average increase in physical activity of 266 MET minutes
aligning with more than half the recommended MET
minutes per week for physical activity [121]. The narra-
tive vote counting based on direction of effect of studies
measuring physical activity in other formats also sup-
ports the finding of a positive effect. The current review
reports limited evidence on sedentary behaviour with
no evidence of intervention effect for this outcome. Our
review adds to the evidence base on the impact of life-
style interventions on physical activity and sedentary
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behaviour for those with a mental health condition,
previously summarised in a narrative review of studies
involving those with SMI, which concluded there was
inconsistent evidence to show interventions can be effec-
tive in changing these outcomes for this group, and noted
the lack of studies focussed on sedentary behaviour [27].

This is the first review to synthesise evidence for the
impact of lifestyle interventions for people with a men-
tal health condition on diet. Fourteen studies assessed
improvements in diet, with the most commonly meas-
ured dietary outcomes relating to fruit and vegeta-
ble intake. Three studies contributed to meta-analyses
for both fruit serves (showing no effect) and vegetable
serves (showing a small effect of about half a serve daily).
Of the remaining studies which contributed to narra-
tive synthesis, the majority incorporated other validated
measures of dietary variables. The seven studies that
reported other fruit and/or vegetable variables, and the
six studies reporting other dietary variables (e.g. adher-
ence to a Mediterranean diet), indicated a direction of
effect favourable to the intervention groups. Variability in
measurement of dietary variables may be partly attribut-
able to differences in what the lifestyle programmes were
aiming to achieve and perhaps to global diversity in diets.
Consistent measurement of variables including fruit and
vegetable intake would assist in future syntheses. Tri-
als amongst the general population suggest combined
fruit and vegetable intake may be increased by up to 1.18
serves following the receipt of dietary advice, a larger
effect than suggested in the current review [16]. Such
findings and the small number of studies in our review
suitable for meta-analysis highlight the need for further
studies assessing the potential for lifestyle interventions
to facilitate improvements in diet amongst people with a
mental health condition.

Results regarding the effect of lifestyle interventions
on measures of mental health were mixed. Meta-analysis
for specific mental health outcome variables was possi-
ble only for anxiety and depression. No significant effects
were found for either depression or anxiety nor for
severity of psychological symptoms. Narrative synthe-
sis across a range of other mental health measures indi-
cated variable findings. It is possible that the inclusion of
participants with more SMI (such as schizophrenia) in a
majority of studies, for whom change in the lifestyle fac-
tors examined may be especially challenging, could have
contributed to the variability in findings.

As noted above, it is important to acknowledge that the
majority of studies in this review included only partici-
pants considered to have an SMI. While this review was
designed to be inclusive of all mental health conditions
and highlight the current research landscape of lifestyle
interventions for this population, the findings cannot
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be considered reflective of all mental health conditions
due to the limited number of trials in non-SMI groups.
Given that SMI makes up a small proportion of people
with mental health conditions, it is recommended that
additional research into lifestyle interventions for peo-
ple with mental health conditions other than SMI is
conducted. The clinical significance of changes achieved
through lifestyle interventions varies by outcome meas-
ure. It has been suggested that the scale of changes in
outcomes such as weight and BMI found in the current
review and previous reviews may be of questionable clin-
ical significance [20, 26]. While many studies reported
weight loss or reduction in BMI, few studies reported the
proportion of participants achieving 5% weight loss, an
amount deemed clinically significant for reducing health
risks [122], which did show significant effect in the cur-
rent review. While it has been suggested that even small
improvements to physical activity are associated with a
reduction in health risk in the general population [123],
the increase in fruit and vegetable consumption required
to lead to meaningful change is unknown. Further
research providing a benchmark for clinically significant
change across health measures in this population would
be helpful in the evaluation of future interventions.

Other limitations to the evidence base and review find-
ings should also be noted. Planned subgroup analyses,
by intervention delivery mode, intervention topic focus
and participant mental health condition or groupings of
condition (e.g. SMI vs other), were not able to be con-
ducted due to insufficient studies or insufficient study
detail required for grouping. Few studies explored inter-
ventions delivered via modalities other than face to face
such as online, or via telephone, which some research has
reported as being feasible within this population [91, 124,
125]. Across all outcome measures, there was a high risk
of bias across the majority of included studies. Heteroge-
neity within meta-analyses for all continuous anthropo-
metric outcomes was high. Analyses do not account for
variability in intervention length, which ranged from 1
week to 12 months; however, 48 of the 57 interventions
included in this review were of at least 12-week dura-
tion. The present analyses do not allow examination of
maintenance effects. Analyses are based on immedi-
ate post-intervention outcomes to maximise the chance
of capturing intervention effects and as many studies
reported only baseline and immediate end of interven-
tion outcome measures.

Conclusion

This review synthesised evidence from randomised
controlled trials on efficacy of lifestyle interventions
in improving several health measures and behaviours
among people with a mental health condition. Findings
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based on moderate or low-quality evidence suggest
that such interventions are effective in creating statis-
tically significant but small positive changes to weight,
BM]I, waist circumference, physical activity and vegeta-
ble consumption, but not fruit consumption. Variabil-
ity in measurement tools or insufficient reported data
impacted capacity to meta-analyse some outcomes.
Vote counting indicated a direction of effect in favour
of intervention groups for studies assessing physical
activity and diet that were not included in meta- analy-
ses but did not support an effect for sedentary behav-
iour or mental health measures. The findings support
the value of lifestyle interventions to improve health
risks in people with a mental health condition but point
to the need for further high-quality trials and a consid-
eration of the clinical significance of findings. Improv-
ing consistency in data collection and reporting across
intervention trials may contribute to higher quality evi-
dence and assist in determining factors that contribute
to intervention effectiveness. Furthermore, while the
current review extends on previous research by includ-
ing client samples beyond SMI, this extension did not
contribute a large number of studies. Research which
allows for examination of the efficacy of lifestyle inter-
ventions for specific mental health conditions would
advance the field.
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