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Abstract

Objectives: Schizophrenia is a chronic condition that requires long-term management. Quality of life is an important outcome measure for
individuals diagnosed with schizophrenia; it can be tracked over time allowing evaluation of whether interventions lead to sustainable
improvements. Nutrition and dietary interventions are an underutilized treatment for tackling the metabolic consequences of mental illness,
which is now recognized as having increased importance in the management of schizophrenia. This study examines the impact of nutrition
and dietary interventions on quality of life outcomes for those with schizophrenia.

Methods: A systematic review of the literature was conducted, assessing the impact of nutritional interventions on quality of life outcomes in
individuals with a diagnosis of schizophrenia.

Results: A total of 982 articles were screened, of which nine articles met the inclusion criteria. Quality of life measures varied across studies,
which made comparison across studies challenging. Previous studies had relatively small sample sizes and did not have long follow-up
durations. Some of the studies found that dietary interventions such as counselling, weightmanagement programs, food diaries and nutritional
education improved quality of life, whereas others did not detect any effect.

Conclusions: The review provides preliminary evidence that nutrition and dietary interventions may benefit quality of life among individuals
with schizophrenia. There were however substantial limitations in studies highlighting the need for further research. The paper also highlights
the need to standardize assessment tools for future quality-of-life research.
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Introduction

Schizophrenia is a severe chronic mental health disorder
characterized by delusions, hallucinations, thought disorder, and
loss of functioning. Although symptoms may be debilitating,
schizophrenia symptoms are often managed with a biopsy-
chosocial approach including antipsychotic medication and
psychosocial interventions (Jauhar et al., 2022). Quality of life is
recognized as an important outcome of psychotic illness with
much research dedicated to this area in the last few decades
(Renwick et al., 2017).

Schizophrenia is also associated with a reduced lifespan; studies
show that on average, people with schizophrenia have a reduced
life expectancy of approximately 14.5 years (95% Cl 11.2- 17.8)
compared to the general population (Galletly, 2017). Much of this

reduction in life expectancy can be accounted for by the
cardiovascular disease risk associated with metabolic risk factors
such as diabetes, obesity, hypercholesterolemia, and cigarette
smoking (Gates et al., 2015). Furthermore weight gain associated
with schizophrenia can be influenced by several factors including
antipsychotic medication (Allison et al., 1999, Basson et al., 2001),
negative symptoms, increased consumption of calorie-dense foods,
and increased genetic susceptibility (Gates et al., 2015). All these
physical health issues could contribute to a reduced quality of life in
those with schizophrenia. Hence, it is plausible that targeting
nutrition and diet could improve quality of life outcomes in people
with schizophrenia; however, to our knowledge this has not been
comprehensively reviewed.

This systematic review evaluates the current literature of the
relationship between nutritional interventions and quality of life
for patients with schizophrenia. The paper also discusses benefits
of these interventions and highlights areas for improving further
research. Prior to the review, we hypothesized that nutritional
interventions can significantly improve quality of life in individuals
with a diagnosis of schizophrenia.
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Methods

Inclusion and exclusion criteria

The study population for included studies consisted of individuals
with a diagnosis of schizophrenia-spectrum disorder, including
schizophrenia, schizophreniform disorder, and schizoaffective
disorder or a psychotic disorder. Studies that hadmultiple diagnoses,
including bipolar disorder, were excluded from the review. All
studies for inclusion needed to implement a dietary intervention,
such as cooking classes, psychoeducation on diet, or make
recommendations for dietary intake. The study design needed to
include both a pre- and post-measure of the intervention, or a
control group comparison. Studies that contained an exercise
intervention in addition to a dietary intervention were also included
in the review. Included studies needed to report an outcome relating
to quality of life, which was inclusive of both subjective and objective
quality of life measures. Only studies published in a peer-reviewed
journal in the English language and using human participants were
included. Studies that lacked a diet or nutritional intervention were
excluded, as they were not relevant in evaluating our proposed
hypothesis for this review. Studies that only included a nutritional
supplement intervention, such as the intake of vitamins, were also
excluded from the review.

Search strategy
Systematic database searches were performed to find relevant
trials. Studies were gathered for review using key nutritional,
anthropometric, and psychiatric terminology from inception of
databases up to December 2023. This search strategy was
conducted on Medline, EMBASE, APA PsychINFO, CINAHL,
and the Cochrane Library. The search terms used for Medline are
outlined in Table 1, with more detailed information in relation to
the other searches outlined in Supplementary Table 1. Additional
scholarly systematic reviews and meta-analyses were manually
searched to identify further studies.

Data extraction

Following the search strategy, the screening of relevant research
articles consisted of two phases: a) an initial screening of the
articles’ titles and abstracts; b) a full-text review. (Fig. 1). Two
reviewers working independently screened all titles and excluded
duplications and studies not meeting inclusion criteria. The two
reviewers then carried out an independent screen of the abstracts
and made further exclusions. The results from the two reviewers
were compared at a meeting inclusive of senior investigators.
Discrepancies and disagreements were resolved through consensus
discussion with the full research team.

Results

After removing duplicates, a total of 982 articles were screened and
21 articles were assessed for eligibility. Nine articles met the
inclusion criteria and results were collated in a spreadsheet
(Table 2). Supplementary Table 2 provides further information in
relation to weight outcomes in the selected studies. As studies in
this review used a wide variety of questionnaires to evaluate the
quality of life, Supplementary Table 3 explains each survey used
and details the specific parameters that were assessed.

When testing the effectiveness of an intervention, a variety of
studies implemented a group approach. Five studies, namely Attux
(Attux et al., 2013), Centorrino (Centorrino et al., 2006), Kwon
(Kwon et al., 2006), Melamed (Melamed et al., 2008) and Sameby

(Sameby et al., 2008), all include an evaluation of the effectiveness
of group-based cognitive behavioral therapy focusing on nutri-
tional education, identifying barriers to change and how to
implement healthier choices into their routine. All these studies
demonstrated a statistically significant improvement in weight or
body mass index (BMI) with the intervention during the active
study phase, however results for quality of life outcomes differed.

Attux et al., reported no significant difference in quality of life
(measured usingWHO-QOL) after three months when comparing
a lifestyle wellness group with a control group (Attux et al., 2013).
Similarly, Centorrino e al. found that the intervention did not
provide a significant improvement in the quality of life for patients
asmeasured using the Quality-of-Life-Questionnaire (QLS), and of
note, this study had no control group (Centorrino et al., 2006).
Kwon et al., using the WHO-QOL-BREF to measure quality of life
found no significant impact using the intervention for psycho-
logical well-being, social relationships and the environment
domain, or improvement in the physical health score (Kwon
et al., 2006). The study by Sameby et al., reported an improved
quality of life (measured using MANSA) in six of the seven
participants (86%) with an average increase of 10.7 points (please
see Supplementary Table 3 for details of the scale), however this
paper had a small sample size with no control group and did not
report significance testing in relation to quality of life outcomes
(Sameby et al., 2008).

The study by Melamed et al., implemented a nutritional
education program for inpatients with schizophrenia, along with
group based behavior therapy (18). A significant improvement
(p= 0.04) in quality of life (measured using Quality of Life
Enjoyment and Satisfaction Questionnaire) was revealed in the
study group (3.27 at baseline versus 3.62 at 3 months follow-up,
please see Supplementary Table 3 for details of this scale)
compared to the control group (3.4 at baseline versus 3.4 at three
months follow-up (18).

The majority of studies identified through this review
implemented an in-person intervention where participants were
required to attend at different intervals to meet with their group or
individual care provider (Attux et al., 2013, Centorrino et al., 2006,
27, Holt et al., 2019, Jakobsen et al., 2017, Kwon et al., 2006, 18,
Sameby et al., 2008). One study delivered nutritional education via
telephone-based classes consisting of eight telephone-delivered
sessions focusing on goal setting, motivational interviewing, and
cognitive behavioral strategies (Baker et al., 2014). A resource
booklet was posted to participants to guide them through their
twice-weekly session, which included information on diet,

Table 1. Search terms used for systematic literature search*

OVID medline all

1 Diet .MP. OR exp Diet/ OR exp ‘Diet, Food, and Nutrition’/
OR exp Cooking/ OR cooking.mp. OR nutrition.mp. OR
culinary.mp. OR eating.ti,ab.

2123682

2 exp Schizophrenia/ OR schizophrenia.mp. OR psychosis.mp.
OR Psychotic Disorders/

195398

3 exp ‘Quality of Life’/ OR QoL.mp. OR wellbeing.mp. OR (well
adj1 being).mp. OR exp Healthy Lifestyle/ OR health.ti,ab.

2278127

4 1 AND 2 AND 3 785

5 Limit to English and Human 611

*Figures outlined refer to articles shortlisted onMedline database (more detailed information
is available in Supplementary Table 1).
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sedentary behavior, smoking and alcohol, and recommendations
for behavior change. The quality of life score (measured using
WHO-8 QoL scale, please see Supplementary Table 3 for details of
the scale) improved significantly (p= 0.017) from 25.6 to 28.4 by
the end of the 4-week trial, however there was no control group in
this study limiting its interpretation. In addition to the improve-
ment in quality of life, the daily fruit and vegetable consumption
increased significantly together with a reduction in reported leisure
screen time, reduction in number of cigarettes smoked per day and
an increase in walking per day.

Two of the studies included in this review, Holt (Holt et al.,
2019) and Jakobsen (Jakobsen et al., 2017) did not find a
statistically significant difference in quality of life score, weight or
BMI. Holt and colleagues tested a 12-month intervention
consisting of four 2.5-hour weekly group behavioral therapy
sessions, followed by 2-weekly maintenance contact and group
sessions at four, seven, and 10months (Holt et al., 2019). The study
included patients with a BMI>25 and focused on food as well as
psychological processes underlying weight management and the
challenges of living with psychosis and its impact on eating and
weight. The study found no significant difference in quality of life
(measured using RAND SF-36 and EQ-5D-5L) between the
intervention and control group. There was a small but non-
significant improvement in quality of life for the intervention
group during the first 3 months, but the results were not
maintained after 12 months. The study conducted by Jakobsen
et al., evaluated the CHANGE intervention, a multifactorial
training course consisting of lifestyle coaching and individual care
coordination (Jakobsen et al., 2017). They aimed to motivate and
support participants in finding realistic and attractive options for
daily-life physical activity, healthy dietary choices (involving
purchasing of food and cooking sessions), and smoking cessation.
Participants received a personal meeting once per week by either a
home visit, phone calls, text messages, or emails. The CHANGE

lifestyle coaching intervention lasted 12 months and had a two-
year follow-up. There was no statistically significant difference
found in any of the three groups on BMI (p= 0.077) or quality of
life outcomes as measured using the MANSA (p= 0.60) (Jakobsen
et al., 2017).

Hjorth and colleagues (27) implemented a combination of
individual and group sessions focusing on physical health in
combination with treatment as usual. They assessed how their
intervention affected newly diagnosed patients compared to long-
term patients with schizophrenia. The group sessions discussed
topics such as physical health problems and how to improve
physical health and risk factors for poor health in a variety of health
conditions. Individual sessions focused on optimizing physical
health by modifying diet and physical activity levels. The study
found that the increase in quality of life (measured using
WHOQoL-BREF 26) among newly diagnosed patients was
statistically significant in the physiological domain (p = 0.03) of
the questionnaire and was also significant in the quality of life total
score (p= 0.05) (27). The quality of life score did not change
among long-term patients in any of the questionnaire parameters
including physical health, psychological health, social relation-
ships, and environment.

Discussion

This study suggests a modest impact of nutritional interventions
on quality of life in schizophrenia spectrum disorders in some of
the studies, with no impact found in others. Among these studies,
weight and BMI also improved significantly for some of the
interventions. Of the nine studies that were included in this
analysis, only two of the studies (27,Melamed et al., 2008) reported
statistically significant improvement in overall quality of life
between the intervention and control group. The studies by Baker
et al., 2014, Centorrino et al., 2006 and Sameby et al., 2008 reported
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses {PRISMA) 2020 flow diagram for new systematic reviews which included searches of databases,
registers and other sources (Page et al., 2021), for more information, visit: http://www.prisma-statement.org/.
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Table 2. Gives a chronological list of all studies included in the review together with information on participants’ number, country of origin, measures, study design used for quality of life determination and interventions
undertaken

Authors, year,
country Participants Study Design

QoL measuring
tools Quality of Life outcomes Interventions Findings

Centorrino
(Centorrino
et al., 2006),
USA

17 (10 F,
7M)

24 week program of
diet, exercise and
counseling

QLS
Measured before
and after

QLS revealed no significant differences from
baseline to study endpoint in both groups

Intensive program of diet,
exercise, and counseling
followed by additional less
intensive extension phase.

paired t-tests
no significant differences from baseline to study end
point.

Kwon
(17), South
Korea

48 (33F,
15M)

12-week
randomized
controlled clinical
trial

WHO-QOL-BREF
Measured before
and after

Physical health: Score increase of 1.12 in the
intervention group; -0.93 in the control group
(p= 0.067)
Psychological well-being, social relationship and
environment domain groups showed no significant
difference.

Weight management
program. Control group.

t-test
Trend toward statistical difference in the physical
health score changes (1.12 in the intervention group
vs. –0.93 in the control group, p= 0.067).
For psychological well-being, social relationship, and
environmental domain, the scores did not show a
statistically significant difference between the
intervention group and control group.

Melamed
(Melamed
et al., 2008),
Israel

59 (16F,
43M)

Multi-modal weight
control;
Intervention and
control group

Q-LES-Q
Measured before
and after

Significant improvement in quality of life in the
intervention group (3.27 @ baseline → 3.62 @ 3
months) compared to the control group (3.4 →3.4
@ 3 months).
Statistically Significant (p= 0.04)

Small group nutrition
counseling þ group-based
behavior therapy þ walk.
Control group.

t-test
t (51)= 2.1; p= 0.04

Sameby
(Sameby et al.,
2008), Sweden

14 (no
detail for F
and M)

14 educational
gatherings at an
outpatient clinic

MANSA
Measured before
and after

Improved quality of life in 6 of the 7 patients
(86%); improvement ofþ 10.7 (þ23, -1)
Statistical Significance not reported

Cognitive and behavioral
change methodology.

The score was higher at the end of the program in 6
of the 7 patients (86 %), which suggested an
improvement in experienced quality of life during the
program, however there was no significance testing.

Attux
(Attux et al.,
2013), Brazil

160 (64F,
96M)

6-month
randomized
controlled trial

WHOQOL-BREF
QoL assessment
Measured before
and after

Increase in the psychological domain of the WHO-
QOL quality of life scale; not statistically
significant.

Group sessions þ food
assessment. Control group.

ANOVA
Intervention vs. standard care
Physical p= 0.270
Psychological p= 0.736
Social relations p= 0.803
Environmental p= 0.489
Intervention (baseline vs. follow up)
Psychological p= 0.014

Baker
(Baker et al.,
2014), Australia

17 (8F, 9M) Feasability trial of
participants

WHO-8 QoL
scale
Measured before
and after

Increase in Quality of life from 25.6 to 28.4 at the
end of the 4 weeks (þ2.8)
No p-value available; Significance not clear

Telephone delivered
sessions.

t-test scores (df, p-value)
-2.67 (16, .017)

Hjorth
(27), Denmark

190 (82F,
108M)

Naturalistic
longitudinal 30-
month follow-up
study

WHO QoL-BREF
26
Measured before
and after

The increase in QoL among newly diagnosed
patients was statistically significant in the
physiological domain (p = 0.03)
No improvement in QoL in long term illness
patients (56.67 at the start to 56.79 at follow up)
Score of 57.92 in newly diagnosed and 56.79 in
long term illness
minimal significant difference in the overall QoL
total score (p= 0.05)
Statistically Significant

Individual and group
sessions. Patients were free
to attend, so number of
sessions attended varied.
Interventions were adjusted
to individual patients and
integrated into daily
practice

t-tests, patients newly diagnosed with schizophrenia
p= 0.56;
patients with long-term schizophrenia p= 0.970
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pre- and post- study findings, but these studies were limited by the
lack of a control group. Eight of the studies additionally investigated
change in weight and BMI as one of their outcomes, in which five
studies (Attux et al., 2013, Centorrino et al., 2006, Kwon et al., 2006,
Melamed et al., 2008, Sameby et al., 2008) reported statistically
significant improvements. Overall, the studies suggest that inter-
ventions studied to date have at most a weak impact on quality of life,
although the physical health benefits of nutritional interventions may
still play an important role in delivering care.

People with serious mental illness are more likely to engage in
unhealthy lifestyle practices, such as poor nutrition. However, best-
practice models exist that provide the knowledge and tools to assist
people with serious mental illness in making informed decisions
about healthier lifestyle behaviors, including addressing tobacco
use and excess weight (World Health Organisation (WHO), 2018).
A challenge is how to integrate these practices effectively into
routine behavioral health care (Ganguli et al., 2007, Vreeland et al.,
2003,(Pye et al., 2022). We believe there is a potential for greater
impact and better quality of life in patients with an early dietary
intervention, and the necessity of a multidisciplinary team getting
involved at the outset of patient treatment has been acknowledged
(see for instance Teasdale et al., 2020).

There were several limitations noted among the studies. Some
of the studies had a small number of participants and a high patient
dropout rate with poor compliance to the intervention. Larger
studies from a wide variety of cohorts are needed to investigate this
further and improve generalizability. Follow-up duration is a
further limitation of the studies with very limited evidence related
to the impact of nutrition and dietary interventions in the longer
term. It is possible that intervention benefits are only short-term
and further research is needed with longer-term follow up. To
improve the quality of life for patients with schizophrenia it is
important to consider methods, which deliver health improve-
ments for the full duration of these conditions.

Another limitation in several of the studies was that the
participants were selected based on their willingness and
motivation to lose weight (Attux et al., 2013, Baker et al., 2014,
Centorrino et al., 2006, Holt et al., 2019), which could have
introduced bias to the studies as participants were already at the
stage where they were ready to make changes. The studies fail to
reflect how these interventions would affect individuals who are
not at that stage of change yet or are experiencing significant
mental health deterioration. Additionally, some studies provided
participants with compensation prizes for their time, which could
have introduced further bias (Baker et al., 2014). It may be worth
examining those without an exercise component separately, as
exercise could be a confounder for the impact on quality of life.
However, due to the inclusion of studies that reported on nutritional
interventions together with a measure onQuality of life, the number
of eligible studies was relatively small and we were unable to
investigate studies without exercise interventions separately.
Strengths of this study include the review of a wide variety of diet
and nutritional programs; the studies also applied the different diet
programs in both inpatient and outpatient settings.

Clinical implications

When considering implementing a diet management program, it is
essential to ensure the intervention can be feasibly delivered for the
majority of the population. We suggest that a program that provides
participants with the tools to carry out these new nutritionalmeasures
at home and at a low cost is likely to bemost beneficial. Implementing
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nutritious eating and weight management interventions during the
first stages of antipsychotic medication could prevent weight gain
during the most significant period (Cordes et al., 2014, Teasdale et al.,
2017, Teasdale et al., 2020). This could have critical long-term effects,
including weight reduction, reducing metabolic risk factors, and
improving the quality of life in patients diagnosed with schizophrenia.

In conclusion, the review provides preliminary evidence that
nutrition and dietary interventions may have a weak but positive
impact on some aspects of quality of life in the short term. The review
strongly highlights that currently it is still difficult to inform practice
and further research is needed due to substantial limitations in current
literature such as small sample sizes, short follow-up durations and
the use of diverse quality of lifemeasures (see Supplementary Table 3).
Further research is needed to investigate the potential for nutritional
interventions to impact on quality of life, as well as other physical
health outcomes in schizophrenia spectrum disorders.
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