Open Journal of Psychiatry, 2021, 11, 265-278
https://www.scirp.org/journal/ojpsych

ISSN Online: 2161-7333

ISSN Print: 2161-7325

/
o Reenres
0.00 Publishing

Integrated Review of Lifestyle Interventions
Targeting Diet and Exercise in Early or
First-Episode Psychosis

Chris Griffiths*, Farah Hina

Innovation and Research Department, Northamptonshire Healthcare NHS Foundation Trust, Northampton, UK

Email: *Chris.Griffiths@nhft.nhs.uk

How to cite this paper: Griffiths, C. and
Hina, F. (2021) Integrated Review of Life-
style Interventions Targeting Diet and Ex-
ercise in Early or First-Episode Psychosis.
Open Journal of Psychiatry, 11, 265-278.
https://doi.org/10.4236/0jpsych.2021.11402
1

Received: August 16, 2021
Accepted: September 27, 2021
Published: September 30, 2021

Copyright © 2021 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Aims: Life expectancy is reduced by 10 - 20 years in psychotic disorders com-
pared with the general population, largely due to high incidence of physical
health disorders: heart attack, stroke, obesity, cardiovascular disease (CVD),
and type 2 diabetes. Early or first-episode psychosis patients can be especially
vulnerable to physical health, psychological and social consequences of anti-
psychotic medication weight gain. The aim of this paper is to review diet and
exercise lifestyle interventions employed to address these issues. Method: A
review of research evidence on lifestyle interventions (diet and exercise) for
individuals with early or first-episode psychosis (2000 to 2020) was underta-
ken. An internet-based literature search employed Medline, PsycINFO, Em-
base, PubMed and Web of Science. Results: Nine studies meeting the criteria
were identified: comprising of three exercise intervention studies, one diet
intervention study, and five combined diet and exercise intervention studies.
Only one study used a RCT design with prior power analysis to determine
participant numbers, two had a RCT design, two had a comparison group
and four had no control group. Overall, these studies show that exercise and
diet focused interventions may provide beneficial physical and mental health
outcomes, but participant engagement and behaviour change may be difficult
to achieve in early or first-episode psychosis due to individual factors asso-
ciated with the experience of psychosis and medication prescribed, and health
service related factors. Conclusion: There is a need for evidence-based life-
style programmes in early or first-episode psychosis that includes individually
targeted evidence based exercise and diet interventions. Further appropriately
powered RCTs are required to strengthen the evidence base.
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1. Introduction

Psychosis is defined as the experience of false beliefs (delusions) or false sensory
perceptions (hallucinations) and lacking insight [1]. Psychotic disorders include
schizophrenia, schizoaffective disorder, schizophreniform disorder, bipolar dis-
order delusional disorder, and severe depression [1]. Population prevalence of
psychosis disorders per 1000 at a single point is 3.9, over 12-months is 4, and
over lifetime is 7.5 [2]. The term first-episode psychosis (FEP) or early psychosis
is typically used to refer to the early course of a psychotic illness or treatment;
“recent-onset psychosis” is an alternate term used [3].

Compared with the general population, individuals who experience psychosis
and go on to receive a diagnosis of schizophrenia have an external cause mortal-
ity from that is 12-fold higher; the high mortality rate is mostly explained by
unhealthy lifestyles and a high incidence of somatic comorbidities [4] [5]. People
with mental health disorders (including psychotic disorders) have a 10 - 20 years
reduced life expectancy compared with the general population [6]. This reduced
life expectancy is mostly due to elevated incidence of physical health disorders
such as heart attack, stroke, obesity, cardiovascular disease (CVD), and type 2
diabetes (T2D) [7] [8].

Antipsychotic medications raise cholesterol, triglyceride levels, and arterial
hypertension, and impair glucose metabolism, causing metabolic syndrome (MetS)
and elevated risk of diabetes and CVD [9]. MetS is diagnosed when a minimum
of three interlinked cardiovascular risk-factors are present: hyperglycemia, ab-
dominal obesity, hypertension, high triglycerides, and low high-density lipo-
protein (HDL) cholesterol levels [9]. At 41% MetS prevalence in schizophrenia
in a North American population is approximately double the North American
general population prevalence [10]; and at 19% in a north European schizophre-
nia population is treble a north European general population prevalence [11].
The presence of MetS and metabolic risk factors in schizophrenia links to signif-
icantly reduced aerobic fitness [12] and cognitive impairment (potentially con-
tributing to functional decline) [13].

In psychotic disorders, obesity is a major contributor to cognitive impairment
and decline in cognitive functioning [13]. Even early in psychosis progression,
overweight/obesity may be an independent diffuse brain alterations risk factor
which manifests as advanced brain aging, highlighting the need to target meta-
bolic health and intervening early in relation to overweight/obesity to possibly
slow brain ageing [14]. In the general population, evidence suggests that weight-
reduction programmes can improve cognitive function [15].

To benefit health, the World Health Organisation (WHO) recommends adults
engage in a per week minimum of 150 minutes moderate or 75 minutes high-
intensity physical activity [16]. Whether multimorbidity exists or not, healthier
lifestyles can enable increased life expectancy (6.3 yrs. for men; 7.6 yrs. for wom-
en) [17]. Intrapersonal factors such as self-efficacy and motivation are correlates

of physical activity behaviour [18]. In clinical disease or inactive populations,
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relatively small increases in physical activity have been linked to marked clini-
cally relevant improvements in health status [18].

Psychosis disorder patients often have reduced cardiovascular fitness and phys-
ical activity, as well as increased sedation [19] [20] [21] [22]. Decreased physical
activity in schizophrenia diagnosis is correlated with increased social withdrawal
and reduced motivation, social functioning, and quality of life [23]; as well as
increased severity of depressive and negative cognitive symptoms [19]. Sedation
and lack of physical activity are linked to depression, lower wellbeing, hopeless-
ness, poorer quality of life, CVD, stroke, hypertension, diabetes, osteoarthritis,
and chronic obstructive pulmonary disease (COPD) [18] [24] [25].

Regular physical activity benefits well-being; and as a primary and secondary
preventative strategy is effective against over 25 chronic medical conditions [18].
For people with psychosis, engaging in physical exercise is linked to improved
quality of life, cognition, functioning and physical health; and a reduction of
positive and negative psychotic symptomatology [26]. Further benefits of physi-
cal activity are improved functioning, for example, at work, in independent liv-
ing, self-care, and in social network relationships [27]. Interventions to increase
physical exercise can effectively enhance physical and mental health [28] [29].

Two thirds of early or first-episode psychosis patients have clinically signifi-
cant weight gain (27%) in their first 12 months of antipsychotic medication [30].
People receiving anti-psychotic medication report increased hunger, night-time
hunger, cravings for sweet foods and drinks, and decreased feeling of satiety [31]
[32]. Addressing weight gain early in psychosis experience is paramount as it is
linked to poor antipsychotic treatment adherence, worse clinical outcomes, re-
duced quality of life, increased social stigma, greater morbidity, and raised mortal-
ity [33]. People with severe mental illness (SMI) (including early or first-episode
psychosis) have a poorer dietary intake than the general population and a 2 - 3
fold increased obesity rates: known risk factors for T2D [34] [35] [36].

A review of diet and psychosis reported the benefits of adopting a Mediterra-
nean diet [37], and this links to recommendations for the general population to
adopt the flexitarian diet [38]. To have a therapeutic effect in treating the com-
orbidities associated with psychosis, a diet that contains sufficient fruits and veg-
etables; high-fibre foods; w-3 fatty acids; vitamin B12; folate; vitamin B6; zinc;
dietary protein; protein sources high in glycine; lysine, serine, and tryptophan;
and vitamin C is recommended [37].

Previous reviews of lifestyle interventions in psychosis/schizophrenia [39] [40]
[41], have been criticised by for not including all available studies and not as-
sessing research design quality [42]. A systematic review of 11 studies found that
lifestyle interventions incorporating psychoeducation, diet advice, and physical
activity guidance were associated with significant reduction in weight, waist cir-
cumference, and blood glucose levels; concluding that evidence based healthier
lifestyle promotion interventions within mental healthcare are essential [43].
The review’s focus was on interventions in schizophrenia, and found that studies

had limited sample sizes and other methodological quality issues. A separate
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systematic review of studies comparing lifestyle interventions with a control
group for psychotic disorders patients found 25 RCTs; only four were deemed
high quality, and these showed an overall effect on reducing bodyweight [42].
Out of the 25, ten studies showed that lifestyle interventions led to significant
improvements in cardiometabolic risk factors: triglycerides, fasting glucose and
insulin [42].

Interventions directed at reducing weight gain, improving diet and improving
physical activity in psychosis/schizophrenia are needed [11]. The aim of the present
paper is to review and summarise lifestyle interventions (diet and exercise) for
individuals with early or first-episode psychosis. This paper seeks to answer the
questions: “what is the need for, acceptability of and effect of lifestyle behaviour
interventions in early/first-episode psychosis on physical and mental health
outcomes?” and “what are the outcomes that these interventions seek to have an

impact on?”

2. Methods

Inclusion criteria for intervention studies

1) Peer-reviewed published literature and PhD dissertations

2) Participants with psychotic disorder

3) Exercise or diet related interventions

4) No restriction on geographical location

5) Studies with either males, females or both

6) Published in or translated into English

7) Published from the January 2000 to December 2020

Search strategy

An internet-based search was carried out. The following electronic databases
were used: Medline, PsycINFO, Embase, PubMed and Web of Science. Full search
terms are provided below. The reference list of the retrieved articles, tables of
contents of relevant journals, recent systematic reviews and meta-analyses of in-
terventions were scanned to identify potential further studies for inclusion in the
review.

Search terms

Psychosis:
- First episode or First-episode or First or Primary or Early or FEP
- Psychosis or Psychoses or Psycho* or Psychot* or Antipsychotic

Exercise:
- Physical* or Physical activit* or Exercise* or Motor activit* or Sport* or phys-

ical training or Exercise intervention or Physical fitness
- Gym or Workout or Work-out or Lifestyle intervention or Strengths training
or Aerobic or Anaerobic
Diet:

- Diet or Nutrition

Body weight or Weight loss or Weight management or Health or Obesity
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3. Results

Following the screening process and removal of duplications from the 864 ob-
tained papers, 9 relevant papers with diet and/or exercise interventions in early
or first-episode psychosis were identified. In terms of screening criteria, the first
phase retained studies with interventions focussed on diet and/or exercise in
first-episode or early psychosis. In the second phase, the reference lists of the 19
papers identified from phase one were further examined for relevant papers, and
were found were included. Figure 1 provides full details of the processes carried
out in the two screening phases. Refer to Tables 1-3 for details of the included
studies.

4. Discussion

Diet and exercise focused interventions with various components have been applied

Embase = 234
Medline =2
PsychiInfo = 269

Web of Science = 328
Duplicates = 678 PubMed = 30

Papers identified via
databases = 864

A

A
Remaining = 186

v

Screening phase 1. Papers rejected by title or

Criteria: Keeping abstract = 167

A 4

intervention focussed on

Remaining = 19
diet, exercise in psychosis
v
Screening phase 2: Found: 45
Criteria: Searching Papers rejected by title or

abstract = 35

A4

reference lists

Remaining =9

v

Full text retrieved and studies included
in review =9

Figure 1. Flow chart of results.
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Table 1. Exercise focused lifestyle interventions.

Author/year

Abdel-Baki et al.
(2013)

Firth et al. (2018)

Aim Participants
To assess the feasibility Twenty-five (16
of implementing a completed) male
14-week aerobic interval subjects with FEP
training (AIT) program

and its efficacy in

improving metabolic

outcomes and

cardiorespiratory fitness

Assess the feasibility of Intervention N = 31

an exercise intervention comparison control
for early psychosisand  group N =7
patients with FEP

recruited from

to determine if it was
associated with changes
in physical and mental
health

early intervention
services

Design/Measures

No control group. VO, max
was estimated with the single
treadmill walking test,
anthropometric measures,
metabolic profiles (fasting
blood work), blood pressure,
resting heart rate, body

Intervention

Aerobic interval
training (AIT)
involved a
supervised session
of warm-up and
treadmill running
twice a week

Results

A significant decrease in
waist circumference (WGC;
—4.3 cm; p = 0.015), resting
heart rate (—8.6 bpm; p =
0.05) and a 38% increase in
VO, max (p = 0.001). No
significant change in blood

composition was estimated by (14 weeks)
bioelectric impedancemetry

analysis. Other measures:

Clinical Global Impression

Severity Subscale (CGI-S),

Global Assessment of

Functioning Scale (GAF),

Social and Occupational

Functioning Assessment Scale

(SOFAS)

Non-randomised feasibility =~ 10-week

trial using comparison data  individualized
from the treatment-as-usual  exercise
(TAU) control group. intervention,

Measures: Positive and
>90 min of
moderate-to-

Negative Syndrome Scale
(PANSS), Becks Depression
Inventory (BDI-II), Social
Interaction Anxiety Scale
(SIAS), Socio-Occupational
Functioning Assessment Scale
(SOFAS), WHO Disability
Assessment Schedule
(WHODAS), WHO Quality of
Life Brief (WHOQOL-BREF),
body mass index, waist

per week

aiming to achieve

vigorous activity

pressure, lipid profile,
glucose metabolism or
psychiatric measures

Retention: 81%. On
average, participants
achieved 107 minutes of
moderate-to-vigorous
exercise each week. PANSS
scores decreased by 13.3
points, significantly more
than control group.
Psychosocial functioning
and verbal short-term
memory were significantly
improved. Increases in
cardiovascular fitness and
processing speed were
positively associated with
the amount exercise

Table 2. Diet focused lifestyle interventions.

Author/year

Teasdale et al.
(20165 2019)

Aim Participants
Assess the efficacy
and acceptability of

nutritional

Twenty-seven
participants were
recruited from a
intervention early in
FEP and evaluate the

community-based
network primarily

Design/Measures Intervention

No control group. In a 12-week

Dietary Questionnaire intervention,

for Epidemiological  individual dietetic
Studies (DQES), consultations and
Australian practical group

effectiveness of early  targeting young people Recommended Food sessions were offered
dietary intervention 15 - 25 years of age with Score (ARFS), as part of a broader

on key nutritional end newly diagnosed FEP discretionary food lifestyle programme.
points intake was measured  Participants also had

Results

18 (67%) completed the
programme. Discretionary
food consumption (—47%),
daily energy intake (—24%)
and Na (—26%) were reduced.
Quality of diets improved
significantly, although this
result was not significant after
Bonferroni correction. The

by daily intake (g) the opportunity to principal factor contributing

take part in a weekly  to improved diet quality was

sports group and had increased vegetable intake.

access to an on-site  Sustained efficacy of dietary

gym supervised by an intervention at 2 year

exercise physiologist  follow-up. Disposable food
consumption was 40% lower
and no rise in weight or
waist-circumference
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Table 3. Mixed diet and exercise lifestyle interventions.

Author/year Aim Participants Design/Measures Intervention Results

Teasdale ef al.  Assess the efficacy Twenty-seven No control group. In a 12-week 18 (67%) completed the

(2016;2019)  and acceptability of participants were Dietary Questionnaire intervention, programme. Discretionary
nutritional intervention recruited from a for Epidemiological  individual dietetic food consumption (—47%),
early in FEP and community-based Studies (DQES), consultations and daily energy intake (-24%)
evaluate the network primarily Australian practical group and Na (-26%) were reduced.
effectiveness of early targeting young people Recommended Food sessions were offered Quality of diets improved
dietary intervention 15 - 25 years of age with Score (ARFS), as part of a broader  significantly, although this
on key nutritional end  newly diagnosed FEP  discretionary food lifestyle programme.  result was not significant after

points

intake was measured  Participants also had Bonferroni correction. The
by daily intake (g) the opportunity to principal factor contributing
take part in a weekly  to improved diet quality was
sports group and had increased vegetable intake.
access to an on-site  Sustained efficacy of dietary
gym supervised by an intervention at 2 year
exercise physiologist follow-up. Disposable food
consumption was 40% lower
and no rise in weight or
waist-circumference

to address the important issue of the physical and mental health effects asso-
ciated with the experience of early or first-episode psychosis and the medication
used to treat psychosis. Outcomes most often targeted in the interventions re-
viewed were weight related factors (all of the studies), followed by fitness related
factors (8 of 9) and mental health related factors (5 of 9). The present review
found three studies with an exercise focused intervention, one with a diet fo-
cused intervention and five with a mixed diet and exercise intervention. Of the
studies identified, only one used a RCT design with prior power analysis to en-
sure a sufficient sample size for statistical analysis; however, this study did not
find significant change [44]. Two employed a RCT design [45] [46], two had a
comparison group [47] [48]; the remaining studies did not have a control group.

Only one intervention reviewed focused solely on diet. The findings revealed
individual dietetic consultations and practical group sessions are feasible and
acceptable leading to a reduction in food, energy and salt intake—these im-
provements were sustained at a 2 year point [49] [50]. This study lacked a con-
trol group, and the intervention should be the subject of an effectively powered
and appropriately designed RCT to test effectiveness. Available evidence sug-
gests that interventions to improve the diet of people who experience psychosis
are low risk, low cost, and beneficial to improve health [37].

Three studies reviewed had an exercise only focused intervention. If you can
get people to do intensive twice weekly supervised exercise sessions for 14 weeks
this can be beneficial to waist circumference and fitness [51]. However, sustai-
nability and acceptability of the intervention is questionable as illustrated by the
intervention’s low adherence and high drop-out rate [51]. When exercise inter-
vention is individualized, and either supported through facilitated access or su-
pervision, it can be beneficial for mental and physical health, and cognitive and

psychosocial functioning outcomes [48]. Whilst not appealing to many people,
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weekly programme of structured group exercise can produce reductions in self-
rated needs for care [52]. These three studies indicate that factors which appear
to be important for increasing physical exercise are individual choice, support,
and coaching.

Five studies reviewed included both diet and exercise focused interventions.
Ten to fourteen individual sessions offered over three-months inclusive of as-
sessment, psychoeducation, dietary counselling, an exercise program as well as
behaviour therapy can attenuate antipsychotic-induced weight gain; sessions may
have to be available for longer or have booster sessions to maintain preventative
effects [45]. An intervention based on behaviour change theories and group ses-
sions targeting diet and exercise are acceptable, but do not have a significant ef-
fect on weight reduction, physical activity, dietary intake or biochemical meas-
ures [44]; however, the population was mainly drawn from those with estab-
lished psychosis not first-episode psychosis. A 12-week individualised interven-
tion comprising dietetic support, health coaching, supervised exercise prescrip-
tion and, where appropriate, switching antipsychotic medication to more weight
neutral medication resulted in significantly less weight gain; thus potentially re-
ducing future disease risk [47]. The InterACT trial found a healthy-living inter-
vention (eight individual sessions plus optional group activities over a year to
encourage physical activity, improve healthier diet, and reduce weight gain) does not
reduce weight or prevent weight gain. Nevertheless, patients reported goal-setting to
be a helpful tool [46]. Weekly sessions containing safe behaviour education and a
facilitated exercise session produced no changes in clinical variables, but partic-
ipants reported it had a positive effect on their health behaviours [53]. Overall,
these studies show that engaging in exercise and adopting a healthier diet (posi-
tive behaviour change) and subsequent beneficial outcomes is possible for some
participants, but improved outcomes can be difficult to achieve for many people
with early or first-episode psychosis.

Efforts to improve physical health have encountered patient related barriers
on both a practical (money for clothing, equipment and travel) and psychologi-
cal level (psychotic symptoms, feelings of vulnerability, social anxiety, depres-
sion, generalised anxiety, low motivation, and low self-efficacy) [52] [53]. Addi-
tionally, service-level barriers exist, including a lack of: resources to adopt and
scale-up successful intervention programs, appropriate facilities, staff capacity,
trained staff, and leadership engagement [53]. Important factors in patient en-
gagement and retainment are flexible attendance, scheduling and progression,
and priority for enjoyment, choice, and autonomy [52].

It is important to seek to overcome barriers to provide interventions that can
improve the physical health of people experiencing first-episode psychosis. If le-
vels of clinically overweight and obesity can be reduced this can positively im-
pact a person’s cognition, functioning, and brain ageing [13] [14] [15]; as well as
reduced risk of diabetes, cancer and CVD [9]. If levels of physical activity can be
increased this can improve quality of life, functioning (at work, independent

living/self-care, and social functioning), cognition, mood, motivation, wellbeing,
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and hope; as well as reduce prevalence and risk of depression, hopelessness,
CVD, stroke, hypertension, osteoarthritis, diabetes, and COPD [12] [18] [19]
[20] [23] [24] [25].

5. Limitations

A limitation of the current review is that non-English language studies were ex-
cluded. As the present review was exploratory in nature, the research questions
were intentionally open. Limitations observed in the included studies were small
sample sizes and poor design (e.g. lack of RCTs based on power analysis). It was
not appropriate to group studies into different categories of interventions and
conduct combined analysis, as there were insufficient studies on any specific
type of intervention. The combined lack of available studies and poor research
design meant systematic quality assessment was unsuitable and narrative analy-

sis was carried out instead.

6. Conclusions

Regular physical exercise, a balanced healthy diet and appropriate calorie intake
are beneficial, safe and relatively low cost options for early or first-episode psy-
chosis services to target. Healthy lifestyles, appropriate diet and physical activity
interventions should be included in mental healthcare service treatment and
prevention strategies [54]. There is a need for the development and deployment
of evidence-based lifestyle programmes for people experiencing first-episode or
early psychosis that include an effective combination of individually targeted ex-
ercise and diet interventions. Lifestyle interventions should be provided alongside
other evidence based psychosocial and pharmacological treatments for early psy-
chosis from the initiation of service engagement and treatment; and, where ap-
propriate, should be included in clinical guidelines.

Younger psychosis patients are particularly vulnerable to the poor physical
health, psychological and social consequences of weight gain, justifying the need
to implement adjunctive interventions to prevent weight gain when antipsy-
chotic treatment is commenced [30]. Although the present paper’s review found
patient acceptability and engagement for interventions was generally high, there
was a limited amount of available research literature; furthermore the majority
of studies reviewed were of relatively poor research design quality. Future ap-
propriately powered RCTs are required to investigate the potential benefits of
diet and exercise focused interventions.

It is important to assess the long term impact of interventions with follow-up
assessments (for example, 1 or 2 years and later if possible) to determine wheth-
er healthy lifestyles are maintained. The long term enhancement of individual
responsibility, self-management and sustained behaviour change to incorporate
regular physical exercise and a balanced healthy diet will generate better health
and wellbeing, reduce mortality rates, increase life expectancy and positively

impact disability-adjusted life years (DALY). It is recommended that researchers
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investigating effects of lifestyle interventions report an impact on both physical

and mental health outcomes, and employ both self-report and objective meas-

ures (e.g. weight, steps) in the research.
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