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ARTICLE INFO ABSTRACT

Keywords: Understanding factors that contribute towards physical activity and diet outcomes are important for health
Schizophrenia improvement in people with severe mental illness. Cross-sectional findings on factors associated with diet and
BiPOlﬁ}r physical activity outcomes provide limited information on what predicts changes or long-term outcomes in
Exercise lifestyle behaviours in people with severe mental illness. A systematic review was therefore conducted to identify
gf:ntitative prospective studies with quantitative data on baseline factors associated with follow-up diet or physical activity
Prospective related outcomes. MEDLINE, EMBASE, PsycINFO, CINAHL Plus and grey literature databases were searched
Cohort from inception to March 2018. From 6921 studies, 5 were eligible for physical activity related outcomes and 2

for diet related outcomes. The follow-up duration was 4 weeks to 24 months and participants were mostly
diagnosed with schizophrenia. Older age was commonly related to better physical activity related outcomes,
whilst higher negative symptoms were related to poorer-related outcomes. Physical activity intentions and
gender were unrelated to physical activity outcomes. There was a lack of data on factors influencing dietary
outcomes. Although there were some common factors predictive of physical activity including older age and
negative symptoms, more high-quality research is needed to determine the effect of sociodemographic, mental

health, social, clinical, lifestyle and other factors on both physical activity and dietary outcomes.

1. Introduction

People with severe mental illness including schizophrenia, bipolar
disorder or other psychotic conditions have a higher risk of cardio-
vascular disease (CVD) and are at increased risk of dying younger from
CVD (Correll et al., 2017; De Hert al., 2011). CVD is associated with
high cholesterol, blood pressure, blood glucose and obesity; all of which
are common in people with severe mental illness (Osborn et al., 2008).
Such factors may be modified through healthy lifestyle choices (De Hert
et al., 2011). In cross-sectional studies people with severe mental illness
show evidence of poorer lifestyle behaviours including unhealthy
dietary habits and physical inactivity, for example greater consumption
of saturated fats, less fruit and fibre and high levels of sedentary be-
haviour (Dipasquale et al., 2013; Stubbs et al., 2016a; Stubbs et al.,
2016b; Vancampfort et al., 2016; Vancampfort et al., 2017).

Research in the general population has shown that both physical
activity and a healthy diet are important for long-term weight loss and

other health benefits (Johns et al., 2014). Therefore, targeting these
behaviours may contribute towards a reduction in CVD risk and early
mortality rates in people with severe mental illness. A recent review on
the effectiveness of physical activity interventions to increase physical
activity and reduce sedentary behaviour in people with severe mental
illness reported unclear results (Franks et al., 2018). Therefore, more
high-quality interventions are needed to determine whether physical
activity interventions can be effective for promoting physical activity in
this population. However, we need to understand factors that con-
tribute towards both dietary and physical activity behaviours. This
knowledge may help to adapt interventions to suit individuals, in-
creasing the uptake of healthy dietary and physical activity choices.

A number of systematic reviews explored cross-sectional associa-
tions with physical activity in people with severe mental illness. Older
age, being male, objective measures of physical activity were associated
with light physical activity levels and higher depressive symptoms were
associated with low vigorous physical activity levels in people with
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schizophrenia (Stubbs et al., 2016a). A review in bipolar disorder re-
ported that low physical activity levels were associated with older age
and higher BMI (Vancampfort et al., 2016). One review considered
psychosis and identified that older age and objective measures were
associated to sedentary behaviour (Stubbs et al., 2016b).
Vancampfort et al. (2017) considered physical activity levels and as-
sociated factors in schizophrenia, bipolar and major depressive dis-
order. Lower moderate or vigorous physical activity was associated
with higher antidepressant intake, a diagnosis of schizophrenia, being
unemployed, being male, lower cigarette intake, higher BMI and lower
cardiorespiratory fitness.

Factors associated with dietary behaviours in people with severe
mental illness are less researched and there are no reviews which
consider both diet and physical activity together in people with severe
mental illness. A systematic review containing over 700 studies in the
general population suggested that diet may contribute more than
physical activity towards weight loss (Miller et al., 1997). Therefore,
additional work in this field is particularly important to generate
knowledge into the reduction of CVD risk factors in people with severe
mental illness. To our knowledge, only one review addressed factors
associated with dietary behaviours in people with schizophrenia and
reported a number of inconsistencies (Dipasquale et al., 2013). It was
unclear whether socioeconomic status, gender, smoking status and
antipsychotics were related to dietary behaviours.

Most of the reviews in this area have been based on findings from
cross-sectional studies. Though some reviews attempted to include
prospective studies, meta-regressions or narrative interpretations did
not contain prospective associations (Dipasquale et al., 2013; Stubbs
et al, 2016a; Stubbs et al., 2016b; Vancampfort et al., 2016;
Vancampfort et al., 2017). Cross-sectional studies do not allow tem-
poral associations or long-term behavioural outcomes to be determined
since outcomes and exposures are determined concurrently. Further,
previous reviews did not consider factors associated with physical ac-
tivity or dietary related changes, yet this information would be valuable
to consider in people with severe mental illness. Prior reviews in phy-
sical activity were restrictive in their consideration of physical activity.
Searches were additionally restricted by limited search terms and the
omission of grey literature such as theses. Additionally, previous phy-
sical activity reviews did not specifically search for studies exploring
predictors of physical activity. It is possible that important associations
may have been missed if the data were too limited to combine in
analyses. The latest search was conducted in November 2011 for diet
and it is possible that additional prospective studies may have been
identified since then (Dipasquale et al., 2013). Further, formal assess-
ments of methodological quality were not reported in both physical
activity and diet reviews, therefore the strength of the findings are
unclear as well as how future studies may improve on the quality of
studies.

To our knowledge, no other systematic reviews have searched spe-
cifically for predictors of longitudinal changes in physical activity or
diet with: broad definitions of physical activity and diet outcomes, ro-
bust search terms, rigorous search strategies and methodological
quality assessments. We therefore addressed two specific research aims:
1) to identify factors prospectively associated with physical activity
related outcomes and 2) to identify factors prospectively associated
with dietary outcomes in people with severe mental illness.

2. Methods

The protocol for this review was published in PROSPERO registra-
tion number CRD42018098998. There were no deviations from the
original protocol. This review was conducted according to the guide-
lines of the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement and Assessing the Methodological
Quality of Systematic Reviews (AMSTAR) guidelines (Moher et al.,
2009; Shea et al., 2007).
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2.1. Inclusion criteria

Eligible studies included: (a) participants where the majority of the
sample contained people with a diagnosis of schizophrenia, persistent
delusional disorder, schizoaffective disorder, bipolar affective disorder,
psychosis (including first episode), psychotic depression or other psy-
chotic disorder, (b) adults aged 18+, (c) inpatients and/or outpatients,
(d) quantitative data where the exposure was collected before the
outcome within observational prospective study designs, embedded
cohort studies within RCTs where we were able to separately assess the
intervention and predictor variable effects on the outcome, or where
the intervention had no effect on the outcome at the latest possible
follow-up point. We had no language limitations in searches; however,
limited resource prevented us from translating papers that were not in
English (see supplementary material for details of studies excluded on
the basis of language) and (e) literature published in academic journals
and/or unpublished academic theses.

We excluded the following study designs: (a) cross-sectional and
case-control studies reporting only baseline data and (b) pre and post
intervention studies where all participants received the intervention
with no comparator arm. We also excluded conference proceedings and
abstracts due to limited content.

2.2. Information sources and search strategy

Date or language restrictions were not applied to the search
strategy. Systematic searches were performed separately for physical
activity and diet outcomes. We searched MEDLINE, EMBASE, PsycINFO
and CINAHL Plus from inception to 16th March 2018. We identified
relevant theses by searching OpenGrey, EthOS, British Library e-theses
online service, ProQuest Dissertations and theses and DART-Europe E-
theses portal from inception to 14th March 2018.

A comprehensive search strategy was developed under the guidance
of an information scientist (J.F.) at the Royal Free Medical Library,
London. The format of the search strategy included: population (“severe
mental illness”, “schizophrenia”, “psychosis” etc.), outcome (“physical
activity”, “diet” etc.) and study design (“prospective”, “longitudinal”
etc.). Please refer to the supplementary material for an example search
strategy syntax using MEDLINE. Search terms were developed and
identified via: (a) scoping searches to identify relevant articles and prior
literature reviews and (b) discussing relevant terms with the review
team with expertise in medical, mental health and statistics (K.W., D.O.,
L.M. & J.R.). We used a combination of medical subject headings
(MeSH) and free text words, accounting for variations in spellings.

For included studies, we conducted backwards and forwards cita-
tion searches using either Google Scholar or Web of Science.

2.3. Study selection

Following removal of duplicates, all articles were screened by one
reviewer (S.H.) by title and abstract applying the eligibility criteria with
an inclusive approach to obtaining full texts where uncertainty arose.
Full-text articles were then screened independently by two reviewers
(S.H. & J.R.) who then compared findings and agreed on the final in-
cluded studies.

2.4. Outcomes

We were interested in the following outcomes: (a) any physical
activity related outcomes and (b) any dietary related outcomes. Where
reported, we were interested in identifying change in physical activity
and diet related outcomes from baseline scores. Measures used to assess
outcomes were not restricted. This was to determine the different ap-
proaches adopted within studies and the effect on findings. However,
we only included studies where validated outcome measures were
employed. Measures validated in people with severe mental illness were
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preferred. However, as there has been very limited research on the
validation of measures in this population, the review included outcome
measures that had been validated in the general population
(Soundy et al., 2014).

2.5. Data extraction

The data were extracted by one reviewer (S.H) and 10% was in-
dependently double-coded by a second author (J.R.) to determine ac-
curacy. There was 100% consistency between items extracted by both
reviewers. The data extraction form contained the following items: (a)
study characteristics, (b) methodology, (c) participant characteristics,
(d) intervention (where applicable) and setting and (e) outcomes (end
time point taken, measurement of behavioural outcome, total of pre-
dictors/correlates employed in analysis and description, method of
measuring exposure variables, analytical method employed to identify
predictors, significant and non-significant associations with effect sizes,
p-values and 95% confidence intervals (CI) where applicable). We
contacted authors where data were missing or ambiguous.

2.6. Quality assessment

We assessed the quality of studies by employing the Newcastle-
Ottawa risk of bias (ROB) for cohort studies (Wells et al., 2009). The
tool comprised of a rating system whereby a maximum of 9 stars could
be achieved overall, indicating the highest quality. The tool assessed
three main methodological aspects including: selection, comparability
and outcome (Wells et al., 2009)

2.7. Data analysis

We identified a variation between studies in terms of how exposures
and outcomes were measured and the statistical analysis of associa-
tions; consequently, it was not possible to pool data in the form of a
meta-analysis and a narrative analysis was adopted.

3. Results
3.1. Selection process

Figs. 1 and 2 display the PRISMA flow diagrams documenting the
selection process. In physical activity searches, a total of 3424 articles
and 228 theses were screened by title and abstract. A total of 111 ar-
ticles and 16 theses were screened at full text, of which 107 articles and
15 theses were excluded. Five articles were deemed eligible for inclu-
sion (Arbour-Nicitopoulos et al., 2017; Beebe et al., 2011; Gardner-
Sood, 2015; Jakobsen et al., 2018; Nyboe et al., 2016).

In diet searches, 3764 articles and 77 theses were screened at the
title and abstract stage. Of these, 85 articles and 71 theses were
screened at full-text. A total of 84 articles and 70 theses were excluded,
with 2 articles eligible for inclusion (Gardner-Sood, 2015; Jakobsen
et al., 2018).

3.2. Study characteristics
The characteristics of the included studies are reported in Table 1.

3.2.1. Physical activity

We identified three longitudinal studies (Arbour-Nicitopoulos et al.,
2017; Gardner-Sood, 2015; Nyboe et al., 2016); one prospective study
embedded into an RCT (Jakobsen et al., 2018) and one RCT that had no
effect on the outcome of walking behaviour combining treatment arms
in analysis of physical activity correlates (Beebe et al., 2011). We
therefore treated Beebe et al. (2011) as an embedded prospective study.
Studies were conducted in Canada (Arbour-Nicitopoulos et al., 2017),
the United States (Beebe et al., 2011), Denmark (Jakobsen et al., 2018;
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Nyboe et al., 2016) and the United Kingdom (Gardner-Sood, 2015).
Follow-up durations ranged from one month to 2 years. The sample
sizes ranged from 97 to 428 participants, with an age range of 29-47
years. We did not identify any studies that included people with bipolar
disorder; the majority of participants were diagnosed with either schi-
zophrenia (16-100%) and/or schizoaffective disorder (10-71%). Two
studies included both inpatients and outpatients (Arbour-Nicitopoulos
et al., 2017; Jakobsen et al., 2018), two studies included outpatients
only (Beebe et al., 2011; Nyboe et al., 2016) and one study included
inpatients only (Gardner-Sood, 2015). Patients were mostly classed as
unemployed or on social security benefits across the majority of studies
(62-97%). In the assessment of physical activity related outcomes,
three studies employed objective measures (Arbour-Nicitopoulos et al.,
2017; Beebe et al., 2011; Jakobsen et al., 2018) and two studies em-
ployed subjective self-reported measures (Gardner-Sood, 2015; Nyboe
et al., 2016). We did not identify any studies measuring change in
physical activity related outcomes from baseline values.

3.2.2. Diet

Two studies measured long-term dietary outcomes (one- and two-
years follow-up) and contained participants with schizophrenia where
the majority were classed as unemployed. Gardner-Sood's (2015)
sample contained those diagnosed with a first episode of psychosis and
were therefore younger than Jakobsen et al. (2018) sample (mean 29.7
versus 38.6 years). Both studies employed self-reported measures to
determine dietary behaviour including: The Dietary Instrument for
Nutrition Education (DINE) to determine saturated fat, fat and fibre
intake and the Dietary Quality Score (DQS) measuring fish, fruit, ve-
getable and fat intake (Gardner-Sood, 2015; Jakobsen et al., 2018). No
studies measured change in dietary related outcomes.

3.3. Quality assessment

For physical activity related outcomes, the highest scores were
achieved among two studies including scores of 8 and 7 on the
Newcastle-Ottawa Scale (Jakobsen et al., 2018; Nyboe et al., 2016).
Three studies were considered to be of lower methodological quality
scoring a total of 6, 5 and 4 (Arbour—Nicitopoulos et al., 2017; Beebe
et al, 2011; Gardner-Sood 2015). For dietary related outcomes,
Jakobsen et al. (2018) scored a total of 7 and Gardner-Sood (2015) was
lower quality scoring 4.

3.4. Findings

3.4.1. Physical activity related outcomes

Table 2 summarises the findings reported from the 5 included stu-
dies.

Sociodemographic factors

Sociodemographic characteristics considered as predictors of out-
come across studies were limited; age, gender and employment were
the only factors that were addressed in analyses. However, most studies
(n = 4) considered at least one of these factors.

Age

Older age was predictive of meeting Canadian guidelines for mod-
erate-vigorous physical activity (OR = 0.92, 95% CI = 0.87-0.96,
p = 0.001, n =99) (Arbour-Nicitopoulos et al., 2017). Similarly, in
Beebe et al. (2011) study of walking behaviour, older age correlated
with greater number of minutes walked at 4 months (r = 0.26,
p=0.01, n=78).

Gender

Gender was not predictive of meeting guidelines for moderate-vig-
orous physical activity in Arbour-Nicitopoulos et al. (2017)
(OR = 0.38, 95% CI = 0.13-1.09, p = 0.07, n = 99). Similarly, it was
reported that gender was not predictive of physical activity in
Nyboe et al. (2016); however, supporting data were not provided for
this.
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Bibliographic databases

Records identified through
database searching

(n = 4209)

Records after duplicates
removed

(n = 3242)

Records excluded via
title and abstract
screening

(n = 3130)

Full-text articles assessed
for eligibility

(n=111) Full-text articles
excluded (n =107)

Reasons:
Cross-sectional (n=12)
No mention of
correlates/predictors of
physical activity
behaviour (n=69)
Review/conference
proceeding/
protocols/posters (n=10)
Outcomes not relevant
(n=5)
Population not clearly
defined/ mixed (n=2)
Baseline data available
Studies included in narrative only (n=2)

synthesis Pre-post study with no
control arm (n=5)
(n=4) RCT data not reported
separately for control
arm (n=2)

Psychiatry Research 273 (2019) 181-191

Grey Literature, backwards and
forwards citation searches

Additional records identified through
other sources:

Grey literature searches (n = 228)
Backwards and forwards citation
searches (n=0)

Records excluded via
title and abstract
screening

(n=212)

Full-text articles assessed
for eligibility

(n=16)

Full-text articles
excluded (n =15)

Reasons:
Cross-sectional
(n=9)

Population not
relevant (n =3)

No predictors/
associated factors
mentioned (n=2)
Qualitative audit
(n=1)

Studies included in narrative
synthesis

(n=1)

(n=5)

Total articles included in the
narrative synthesis

Fig. 1. Flow diagram representing stages of identifying articles in physical activity searches.

Employment

Although the majority of participants across studies were classed as
unemployed or on social security benefits, only one study considered
employment as a predictor of physical activity related behaviour.
Jakobsen et al. (2018) found that being in any type of employment was
significantly predictive of higher cardiorespiratory fitness (8 = 2.00,
95% CI = 0.24-3.78, p = 0.02, n = 428).

Mental health related factors

184

Two studies explored the effects of antipsychotic medication do-
sage, illness duration, negative and positive symptoms on physical ac-
tivity related outcomes.

Antipsychotic medication dosage

Jakobsen et al. (2018) reported that overall dose of olanzapine,
clozapine or quetiapine did not significantly predict cardiorespiratory
fitness (8= — 0.70, 95% CI= —1.60-0.20, p = 0.13, n = 428).
However, it is unclear whether medication adherence was considered.
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Bibliographic databases

Records identified via
database searching

(n = 4701)

Records after duplicates
removed

(n=3764)

Records excluded via
title and abstract

screening
(n=3679)
Full-text articles assessed
for eligibility
(n=85)

Full-text articles
excluded (n = 84)

Reasons:
Cross-sectional (n=12)
No mention of
correlates/predictors of
dietary behaviour (n=42)
Review/ conference
proceeding/ protocols
(n=8)

Outcomes not relevant
(n=14)

Qualitative (n=2)
Baseline data available
only (n=1)

Studies included in narrative
synthesis

Pre-post study with no
control arm (n=4)
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Grey Literature, backwards and
forwards citation searches

Additional records identified via
other sources:

Grey literature searches (n =77)
Backwards and forwards citation
searches (n=0)

Records excluded via
title and abstract
screening

(n=71)

Full-text articles assessed
for eligibility

(n=6)

Full-text articles
excluded (n = 5).

Reasons:
Qualitative audit
(n=1)
Cross-sectional
(n=2)
Qualitative audit
(n=1)
Population not
relevant (n=1)

Studies included in narrative
synthesis

Case study (n=1)

(n=1)

Total articles included in the
narrative synthesis

(n=2)

Fig. 2. Flow diagram representing stages of identifying articles in diet searches.

Additionally, the measure was based on self-reported medication his-
tory which may have been subject to recall error. Further, medication
dosage or type may have changed within the two-year period from
baseline reported medication history. It is therefore unclear how this
may have affected the findings.

Duration of illness

The effect of illness duration (in years) on cardiorespiratory fitness
was explored in one study (Jakobsen et al., 2018). There was a negative
association between longer duration of illness and lower levels of car-
diorespiratory two years post baseline (8 = —0.11, 95% CI = —0.22
to < 0.01, p = 0.04, n = 428).

Negative and positive symptoms

Jakobsen et al. (2018) reported that a decrease in cardiorespiratory
fitness was predicted by negative symptoms (8= —1.23, 95%
Cl= —-1.98 to —0.47, p = < 0.01, n = 428). Similarly, Nyboe et al.
(2016) reported that low physical activity levels were predicted by
negative symptoms (= —0.88, 95% CI= —-1.48 to -0.29,
p < 0.001, n = 99).

The effects of positive symptoms on cardiorespiratory fitness were
also explored in Jakobsen et al. (2018), however, no significant asso-
ciations were reported (8 = — 0.41, 95% CI = — 0.95-0.12, p = 0.13,
n = 428).

Social factors

Two studies independently considered whether social factors
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Table 2

Summary of exposures and their association to PA related outcomes across studies.
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Exposure variable

Statistically significant association to physical activity related

Not statistically significant association to physical activity related

outcome outcome
Study Direction of Study Direction of
association association
Age (older) Arbour-Nicitopoulos et al. (2017); Beebe +
et al. (2011)
+
Gender (Reference category NR) Arbour-Nicitopoulos et al. (2017); Nyboe NR
et al. (2016)
NR
Employment (yes) Jakobsen et al. (2018) +
Antipsychotic medication dosage Jakobsen et al. (2018) -
(higher)
Duration of illness in years (longer) Jakobsen et al. (2018) -
Negative symptoms (higher) Jakobsen et al. (2018); Nyboe et al. (2016) -
Positive symptoms (higher) Jakobsen et al. (2018) -
Social support (higher) Arbour-Nicitopoulos et al. (2017) +
Friendship (yes) Jakobsen et al. (2018) +
Functioning (higher) Jakobsen et al. (2018) +
Cognition (higher) Jakobsen et al. (2018) +
Previous physical activity (higher) Arbour-Nicitopoulos et al. (2017) +
Physical activity intentions (higher) Arbour-Nicitopoulos et al. (2017); +
Gardner-Sood (2015)
Gardner-Sood (2015) +
Dietary intentions (higher) Gardner-Sood (2015) +
BMI (lower) Arbour-Nicitopoulos et al. (2017) +
Health Action Process Constructs
(higher):
Action planning
Coping planning Arbour-Nicitopoulos et al. (2017) +
Maintenance self-efficacy +
+
Health risk appraisal constructs
(higher):
Manageability of threat
Perceived personal vulnerability Gardner-Sood (2015) +
Self-efficacy (diet) -
Self-efficacy (physical activity) +
+

“NR” not reported.
“+7” Positive association.
“-” Negative association.

including social support and friendship may be predictive of physical
activity related outcomes (Arbour-Nicitopoulos et al., 2017; Jakobsen
et al., 2018). Neither social support (OR = 0.74, 95% CI = 0.47-1.16,
p =0.18, n=99), nor having friends or not/ spending time with
friends in the last week (8 = 1.50, 95% CI = —1.00-3.99, p = 0.24,
n = 428) was predictive of physical activity related outcomes.

Clinical and lifestyle characteristics

Studies individually measured the effect of clinical and lifestyle
characteristics on physical activity related outcomes. This included:
level of global functioning, previous physical activity behaviour, cog-
nition and BML

Functioning

One study reported that cardiorespiratory fitness was predicted by
higher global levels of functioning (8 = 0.24, 95% CI = 0.11-0.37,
p < 0.01, n = 428) (Jakobsen et al., 2018)

Previous physical activity behaviour

Baseline self-reported moderate-vigorous physical activity was not
predictive of moderate-vigorous physical activity at 4 weeks in
Arbour—Nicitopoulos et al. (2017) (OR = 1.00, 95% CI = 1.00-1.00,
p =0.94, n = 99).

Health behaviour intentions

Two studies explored whether intentions for physical activity pre-
dicted later physical activity outcomes. Intentions of moderate-vigorous
physical activity were not predictive of meeting guidelines for physical
activity (OR =1.39, 95% CI = 0.95-2.04, p=0.09, n=99) in

188

Arbour—Nicitopoulos et al. (2017). Gardner-Sood (2015) also found that
physical activity outcomes at 12 months and physical activity inten-
tions at baseline were not significantly correlated (r = 0.19, n = 70).
Gardner—Sood (2015) additionally reported that physical activity out-
comes at 12 months were not correlated with diet intentions at baseline
(r=0.11, n = 70).

Cognition

Jakobsen et al. (2018) reported that higher levels of cardior-
espiratory fitness were predicted by higher levels of cognitive func-
tioning (8 = 0.14, 95% CI = 0.06-0.21, p < 0.01, n = 428).

BMI

It was reported that moderate-vigorous physical activity was pre-
dicted by lower BMI levels (OR = 0.90, 95% CI = 0.84-0.98, p = 0.01,
n = 99) in Arbour-Nicitopoulos et al. (2017).

Theoretical factors

The primary aim of two studies was to explore the predictive ability
of theoretical constructs of physical activity related behaviours
(Arbour-Nicitopoulos et al., 2017; Gardner-Sood 2015).

One study explored whether meeting guidelines for moder-
ate-vigorous physical activity could be predicted by constructs of the
Health Action Process Model. Arbour—Nicitopoulos et al. (2017) re-
ported that action planning (OR = 1.12, 95% CI = 0.69-1.83,
p = 0.64, n = 99), coping planning (OR = 0.88, 95% CI = 0.54-1.43,
p=0.61, n=99) or maintenance self-efficacy (OR = 1.60, 95%
CI = 0.90-2.82, p = 0.11, n = 99) did not significantly predict meeting
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guidelines for moderate-vigorous physical activity.

Another study assessed whether aspects of the Protection
Motivation theory related to health risk perceptions was correlated with
physical activity outcomes at 12 months. Gardner-Sood (2015) re-
ported that manageability of threat (r = 0.2, n = 70), perceived per-
sonal vulnerability (r = —0.11, n = 70), self-efficacy perceptions of
diet (r = 0.12, n = 70), self-efficacy perceptions of exercise (r = 0.17,
n = 70) were not correlated with physical activity outcomes at 12
months.

3.4.2. Dietary related outcomes

The exposures measured within both the studies we identified
varied and it was therefore not possible to explore consistencies be-
tween the two studies (Gardner-Sood, 2015; Jakobsen et al., 2018).
Jakobsen et al. (2018) measured the effects of sociodemographic,
mental health related and clinical and lifestyle characteristics on overall
dietary intake, whereas Gardner-Sood (2015) explored the impact of
theoretical constructs on components of diet. Most of the reported as-
sociations were not significant. Both studies employed self-reported
measures of diet requiring recall of weekly and daily food intake.

Sociodemographic characteristics

Employment

Jakobsen et al., (2018) reported that any type of employment was
not a significant predictor of dietary quality scores (8 = 0.19, 95%
CI = — 0.21-0.54, p = 0.28, n = 428).

Mental health related factors

Negative and positive symptoms

Neither negative symptoms (8 = —0.12, 95% CI = —0.27-0.04,
p=0.14, n=428) nor positive symptoms (= 0.04, 95%
CI = —0.07-0.15, p = 0.47, n = 428) were predictive of dietary
quality scores (Jakobsen et al., 2018).

Antipsychotic medication dosage

Antipsychotic medication dosage including olanzapine, clozapine or
quetiapine was not predictive of dietary quality scores at 2 years
(B =0.02, 95% CI = —0.17-0.20, p = 0.87, n = 428) (Jakobsen et al.,
2018).

Duration of illness

Dietary quality scores were not predicted by duration of illness (in
years) (8 = —0.01, 95% CI = — 0.04-0.01, p = 0.23, n = 428) but the
method of determining illness duration was unclear (Jakobsen et al.,
2018).

Social factors

Friendship

Having friends or not/ or spending time with friends in the last
week did not significantly predict dietary quality scores (8 = 0.28, 95%
CI = — 0.23-0.78, p = 0.28, n = 428) (Jakobsen et al., 2018).

Clinical and Lifestyle characteristics

Global assessment of functioning

The only significant finding reported by Jakobsen et al. (2018) was
the association between global assessment of functioning and dietary
quality scores. Higher global assessment of functioning predicted higher
dietary quality scores (8 = 0.03, 95% CI = 0.004-0.05, p = 0.02,
n = 428). Although the association may appear weak, global assess-
ment of functioning was assessed on a scale from 1-100.

Cognition

Cognition was not a significant predictor of dietary quality scores
(B =0.11,95% CI = — 0.03-0.26, p = 0.13, n = 428) (Jakobsen et al.,
2018).

Theoretical factors
Gardner-Sood reported that there was no association between
manageability of perceived threat and saturated fat intake (r = —0.04,

n = 70) unsaturated fat intake (r = 0.04, n = 70) and fibre intake
(r =0.12, n = 70) at 12 months.

Perceived personal vulnerability was not associated with saturated
fat intake (r = 0.11, n = 70), unsaturated fat intake (r = —0.02,
n = 70) and fibre intake (r = —0.06, n = 70).
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There was no correlation between self-efficacy for diet and satu-
rated fat intake (r = 0.03, n = 70), unsaturated fat intake (r = 0.02,
n = 70) and fibre intake (r = 0.12, n = 70) at 12 months.

Self-efficacy for physical activity and saturated fat intake
(r= —0.11, n = 70), unsaturated fat intake (r = 0.07, n = 70) and
fibre intake (r = 0.07, n = 70) were also not correlated.

There was no correlation between diet intentions and saturated fat
intake (r = 0.02, n = 70), unsaturated fat intake (r = 0.20, n = 70) and
fibre intake (r = 0.09, n = 70). Similarly, there was no association
between physical activity intentions and saturated fat intake
(r= —0.05, n = 70), unsaturated fat intake (r = 0.17, n = 70) and
fibre intake (r = 0.11, n = 70).

4. Discussion

Despite variations in the way physical activity outcomes were as-
sessed, we were able to identify some consistencies within the data.
Older age was commonly associated with higher physical activity levels
or cardiorespiratory fitness and higher negative symptoms were asso-
ciated with lower cardiorespiratory fitness or physical activity levels
(Arbour-Nicitopoulos et al., 2017; Beebe et al., 2011; Jakobsen et al.,
2018). Gender and physical activity intentions were consistently not
related to physical activity related outcomes (Arbour—Nicitopoulos
et al, 2017; Nyboe et al.,, 2016). There was very little evidence on
factors predicting dietary outcomes, and observed associations were
largely not statistically significant (Gardner-Sood, 2015; Jakobsen
et al., 2018).

Our finding that older age was related to engaging in some form of
activity including walking and moderate-vigorous physical activity
suggests that younger people with severe mental illness may be less
inclined to carry out any form of physical activity (Arbour—Nicitopoulos
et al., 2017; Beebe et al., 2011). This may suggest a need for inter-
ventions that target physical activity in younger groups. It may be that
those with more established schizophrenia may have a greater under-
standing of their illness and health risks and therefore may be more
likely to engage in some form of physical activity as a way of preventing
health problems. It may also be that with age, patients developed other
physical health problems such as diabetes, hypertension or experienced
CVD events and therefore received stronger advice on uptake of phy-
sical activity by health professionals. Thus, increasing knowledge of
health risks of low physical activity among younger people with severe
mental illness may be important for promoting physical activity uptake.
However, when considering physical activity in other reviews, older
age was cross-sectionally linked to less physical activity, more seden-
tary behaviour and less vigorous and intense forms of physical activity
in people with schizophrenia and psychosis (Stubbs et al., 2016a;
Stubbs et al., 2016b). This is also consistent with evidence from the
general population (Harvey et al., 2015). In our review Nyboe et al.
(2016) also found older participants engaged in more walking, which is
considered a less vigorous form of physical activity. Further clarifica-
tion of predictors of particular types of physical activity longitudinally
are required to disentangle inconsistent findings and determine strate-
gies for increasing different types of physical activity uptake in different
age groups.

Gender was unrelated to physical activity, unlike other reviews
where light and lower moderate or vigorous physical activity were
observed in men (Stubbs et al., 2016a; Vancampfort et al., 2017). This
may be explained by small sample sizes and lack of statistical power in
included studies (Arbour—Nicitopoulos et al., 2017; Nyboe et al., 2016).
It is theoretically plausible that physical activity outcomes may differ
between men and women with severe mental illness. Ochoa et al.
(2012) reported that affective symptoms were more common in
women, whilst negative symptoms were more common in men.
Vancampfort et al. (2012) reported in cross-sectional studies that ne-
gative symptoms were linked to lower physical activity levels, perhaps
explaining previous review cross-sectional findings that men were less
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likely to engage in vigorous physical activity and more likely to partake
in light physical activity (Stubbs et al., 2016a; Vancampfort et al.,
2017). Therefore, further exploration of gender differences in long-term
physical activity related outcomes with larger sample sizes may be re-
quired with a consideration of the role of mediators in explaining dif-
ferences.

Our finding that higher negative symptoms scores were related to
lower cardiorespiratory fitness and lower physical activity differed to
prior review findings (Jakobsen et al., 2018; Nyboe et al., 2016). A
review conducted by Stubbs et al. (2016a) based on cross-sectional data
reported no association between negative symptoms and physical ac-
tivity. This may be explained by use of different measures to determine
negative symptoms across studies and therefore further longitudinal
investigation is required.

Physical activity outcomes were unrelated to physical activity in-
tentions at baseline across two studies (Arbour-Nicitopoulos et al.,
2017; Gardner-Sood, 2015). In contrast, Farhom and Sorensen (2016)
reported that physical activity was associated with physical activity
intentions in cross-sectional studies. The difference between findings
may be explained by intention being associated with current physical
activity (and possibly short-term physical activity) but not sustained
longer-term physical activity. Rhodes and de Brjuin et al. (2013)
identified that in prospective studies conducted in the general popula-
tion, the intention-physical activity behaviour gap was 46%. Alter-
native behavioural constructs may therefore require more consideration
including an understanding of motivation levels and self-efficacy when
considering sustained physical activity.

Our findings related to diet outcomes were limited and it was not
possible to compare findings across the two studies we identified
(Gardner-Sood 2015; Jakobsen et al., 2018). All but one of the factors
measured were statistically unrelated to diet related outcomes. This
may be due the self-reported nature of diet outcomes; a common
method employed among research studies (Dipasquale et al., 2013).
Gardner-Sood (2015) and Jakobsen et al. (2018) assessed the quantity
of food consumed weekly or daily through one-off recall which is
problematic. Dietary assessment methods using self-reported ques-
tionnaires are dependent on the cognitive and mental status of patients
and can therefore be subject to error. Perhaps the use of anthropometric
measures such-as weight, fat mass, fat-free mass and dietary biomarkers
may yield more reliable information regarding dietary status.

Most of the studies we identified in physical activity (n = 3) relied
on objective measures and a number of statistically significant findings
were reported across these studies. Some of the objective measures
included accelerometers and pedometers. However, pedometers fail to
provide information on physical activity energy expenditure, are lim-
ited to measuring ambulatory activity and are less accurate when
measuring slower (such as shuffling) or faster (such as running) speeds
(Feito, 2013). Nevertheless, there was also some previous evidence to
suggest that objective measures of physical activity were better mea-
sures of physical activity compared to self-reported measures (Stubbs
et al., 2016a; Stubbs et al., 2016b). This was further reinforced in a
recent study which showed that levels of self-reported physical activity
did not differ between controls and people with schizophrenia, however
accelerometer data showed lower levels of physical activity among
people with schizophrenia compared to controls (Firth et al., 2018).
This may imply that people with severe mental illness inaccurately
estimate the amount of physical activity they perform, raising questions
regarding the reliability of self-reported physical activity.

It is also important to note that the studies included in this review
were unadjusted or adjusted for a limited range of confounders, for
example few adjusted for socio-economic status or ethnicity which may
be important confounding factors, and there is potential for un-
measured confounding. The findings should therefore be treated with
caution.
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4.1. Limitations and strengths

There were some limitations to this review. First, we were unable to
perform meta-analyses due to the limited number of studies in this field.
Secondly, all findings were limited in that none of the studies explored
predictors of changes in diet/ physical activity over time or accounted
for baseline values. Thirdly, we included studies regardless of the level
of ROB. However, we used ROB assessments to provide recommenda-
tions for future research. We adopted an inclusive approach and
therefore included a broad range of physical activity outcomes. We
were able to identify similarities within the literature despite the dif-
ferences between measures employed. We also adopted a vigorous ap-
proach when searching for literature including: a broad range of search
terms, consensus meetings to affirm search terms, backwards and for-
wards citation searches and grey literature database searches. As a re-
sult of these approaches, we identified more prospective studies com-
pared to other reviews in this area.

4.2. Future research

There is a need for future methodologically robust prospective re-
search, determining factors that are prospectively associated with
long-term physical activity and diet outcomes, before any strong con-
clusions can be drawn. Based on our findings we recommend that future
prospective studies: (1) consider people with bipolar disorder as there
were no studies identified with this group and explore whether differ-
ences may be apparent across different severe mental illness diagnoses
and settings, (2) explore methods of measuring diet and physical ac-
tivity change from baseline to follow-up and factors associated with
change, (3) employ standardised well-validated measures and methods
in determining exposures to permit comparability across studies, (4)
where possible use objective measures of outcomes in physical activity
and explore stronger methods of measuring diet such as the use of daily
food diaries over a range of time, involvement from family or friends as
well as the use of anthropometric measures such-as weight or fat mass,
(5) contain large sample sizes to permit analysis of a larger range and
number of predictor variables and account for potential confounding
factors and (6) explore mechanisms behind findings and therefore
mediators that may influence the relationship between predictor and
outcome variables.

5. Conclusions

Although we identified a paucity of longitudinal studies examining
the effect of baseline factors associated with either physical activity or
dietary related outcomes in people with severe mental illness, some
consistencies were emerging within physical activity related outcomes
including older age and better physical activity related outcomes as
well as higher negative symptom scores and poorer physical activity-
related outcomes. However, studies on dietary outcomes were very
limited. We identified a series of methodological limitations within
studies, which should be addressed in future research.
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