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A B S T R A C T

Background

People with serious mental illness have consistently higher levels of mortality and morbidity than the general population. They have
greater levels of cardiovascular disease, metabolic disease, diabetes, and respiratory illness. Although genetics may have a role in the
physical health problems of these people, lifestyle and environmental factors such as smoking, obesity, poor diet, and low levels of physical
activity play a prominent part.

Objectives

To review the eFects of dietary advice for schizophrenia and schizophrenia-like psychosis.

Search methods

We searched the Cochrane Schizophrenia Group's Trials Register (September 09, 2013 and February 24, 2016).

Selection criteria

We planned to include all randomised clinical trials focusing on dietary advice versus standard care.

Data collection and analysis

The review authors (RP, KTP) independently screened search results but did not identify any studies that fulfilled the review’s criteria.

Main results

We did not identify any studies that met our inclusion criteria.

Authors' conclusions

Dietary advice has been shown to improve the dietary intake of the general population. Research is needed to determine whether dietary
advice can have a similar benefit in people with serious mental illness.

P L A I N   L A N G U A G E   S U M M A R Y

Dietary advice for people with schizophrenia

The physical health of people with serious mental illness is oKen poor. Mortality levels remain about twice those of the general population.
They are at greater risk of health problems such as heart disease, respiratory problems, and diabetes. The factors contributing to these
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health problems include higher levels of smoking, obesity, physical inactivity, and a nutritionally poor intake of food. The aim of this review
was to determine whether oFering dietary advice to people with schizophrenia would lead to an improvement in their dietary intake and
health.

We ran a search for trials in 2013 using the Cochrane Schizophrenia Group's specialised register of trials. We looked for trials that
randomised people with schizophrenia to receive either dietary advice plus their normal treatment or their normal treatment but without
dietary advice. We did not include trials where dietary advice was given in combination with another treatment, for example, with exercise
therapy.

We were unable to include any trials. Currently there is no good quality evidence available to help people determine if dietary advice is
eFective for people with schizophrenia. More research is needed.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.

Dietary Advice compared with no advice for schizophrenia

Patient or population: participants with schizophrenia

Settings: hospital or community

Intervention: dietary advice

Comparison: no dietary advice

Illustrative comparative risks*
(95% CI)

Assumed risk Corresponding
risk

Outcomes

Standard Care Dietary Advice

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Improvement in nutritional intake We found no relevant trials and therefore no data were available

Change in measures of nutritional status: weight

(kg), body mass index (kg/ m2), and waist/ hip ratio
(cms)

No trial-based data

Mental state No trial-based data

Clinically important adverse effects No trial-based data

Measures of physiological function No trial-based data

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk Ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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B A C K G R O U N D

Description of the condition

There is now a greater focus on patients’ physical health by mental
health services (The Schizophrenia Commission 2012). People with
serious mental illness have consistently higher levels of mortality
and morbidity than the general population. Mortality rates around
twice those of the general population have been found (Saha 2007).
The life expectancy of individuals with serious mental illness is 18.7
years shorter for men and 16.3 years shorter for women (Laursen
2011). Mortality rates remain unchanged despite the consistent
reduction found in the general population during the past decades
(Weinemann 2009). The widening diFerential gap in mortality
suggests that people with schizophrenia have not fully benefited
from the improvements in health outcomes available to the non-
mentally ill population (Saha 2007).

The underlying causes for the health problems of this population
are both complex and multi-factorial (Weinemann 2009). People
with serious mental illness, such as schizophrenia, have higher
levels of cardiovascular disease (GoF 2005; Leucht 2007a),
metabolic disease (De Hert 2006), diabetes (Mukerjee 1996;
Newcomer 2002), and respiratory illness (Chafetz 2008; Filek 2006).
Although genetics may have a role in the physical health problems
of these patients, lifestyle and environmental factors such as
smoking, obesity, poor diet, and low levels of physical activity play
a prominent part. Some of the treatments used in serious mental
illness, such as neuroleptic medication, may also increase the risks
of cardiovascular and metabolic disease (Weinemann 2009).

There is now a greater focus on attempting to improve the physical
health of these patients. However they have less access to medical
care, poorer quality of care, and preventative health checks are
less commonly completed in both primary and secondary care than
in the general population (Rummel-Kluge 2010; Ussher 2011). The
nature of their mental illness also aFects their motivation to be able
to improve their lifestyle (Paton 2004; Pearsall 2014). Individuals
with serious mental illness have higher levels of smoking, weight
problems, poor dietary intake, and low levels of physical activity.
Rates of smoking of up to 70% have been found in patients
with schizophrenia (GoF 2005; McCreadie 2003; Susce 2005). The
prevalence of smoking in the general population is approximately
20% (Scottish Health Survey 2010). Levels of obesity range from
40% to 60%, up to four times that of the non-mentally ill population
(Green 2000). These individuals are less active with lower levels
of physical activity compared to the general population (Daumit
2005).There is an increasing body of evidence to show that people
with serious mental illness have a poorer diet. Many individuals
with schizophrenia do not meet the recommended daily intake for
fruit and vegetables (Brown 1999). Their diet is also higher in fat
and lower in fibre than the general population. McCreadie 2003
found that not only did they have an unhealthy diet low in fruit
and vegetables, but a nutritional intake poorer in milk, potatoes,
and pulses. People with these conditions have also been found to
have a diet with both a significantly higher total calorific intake and
intake of carbohydrates and fat, compared to people in the general
population (Srassnig 2003).

Description of the intervention

The aim of dietary advice is to promote the consumption of a
healthy and balanced diet (Department of Health 2005). Dietary

advice is defined as instruction in the modification of food intake.
It may be given in a variety of forms, verbal or written, single
or multiple contacts, with individuals or groups, provided by a
dietician or other practitioner. Dietary advice should emphasise the
importance of fruit and vegetables, fish (especially oily fish), starchy
food such as bread, rice, and pasta, lower levels of dietary salt,
and the consumption of a smaller proportion of foods containing
saturated fat (Department of Health 2005)

How the intervention might work

Dietary advice has been shown to improve the dietary intake of
individuals in the general population. Brunner et al (Brunner 2007)
in a systematic review, studied 38 randomised controlled trials of
interventions oFering dietary advice (n = 17,871). They found an
increase in the consumption of fruit and vegetables and fibre, and a
reduction in total dietary fat following the provision of this advice.
The dietary advice oFered in these programmes varied in their
form, intensity and duration. In a systematic review of 22 studies,
Ammerman 2002 found that dietary advice increased the dietary
intake of fruit and vegetables and reduced the intake of saturated
and total fat. Other individual studies have found similar eFects
in the general population. In a study of 690 subjects, Huxley 2004
found an increase in the daily consumption of fruit and vegetables
following the provision of dietary advice. Jenkins 2008 showed that
a programme oFering dietary advice led to an improvement in
dietary intake of the participants, consisting of either a high fibre
content (e.g. whole grain breads, brown rice and potatoes) or a low
glycaemic index (e.g. oatmeal, pasta, rice, lentils and nuts). A study
assessing the long-term impact of a programme of dietary advice
found that, even aKer 10 years, changes were found in dietary
intake. They found that there was a persistent increase in the
uptake of oily fish and cereal fibre intake following the intervention
(Ness 2002).

At present research involving dietary advice has been limited in
people with serious mental illness. In a small study of people taking
clozapine medication, Heimberg 1995 found a reduction in weight
gain following the provision of dietary advice.

Why it is important to do this review

It is important to undertake this review for several reasons. A
systematic review has been conducted investigating the eFects
of dietary advice for individuals in the general population but
no comparable review is available for individuals with serious
mental illness. The provision of dietary advice has been shown to
improve the dietary intake of people in the general population.
Improving dietary intake may lead to an improvement in morbidity
or secondly a reduction in prevalent risk factors. For example,
Brunner 2007 found that the provision of dietary advice resulted in
a reduction in serum cholesterol levels and blood pressure. Hooper
2003 found in a systematic review that dietary advice lowered levels
of morbidity and mortality in people who have already experienced
a myocardial infarction. This advice consisted of a reduction in
saturated fat, increased omega-3 fat intake, and adoption of a
Mediterranean diet. Joshipura 2001 reported in a large study of
healthy subjects an inverse association between the consumption
of fruit and vegetables (green, vitamin C-rich fruit, and vegetables)
and the risk of coronary heart disease.

Dietary advice for people with schizophrenia (Review)
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O B J E C T I V E S

To review the eFects of dietary advice for schizophrenia and
schizophrenia-like psychosis.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All relevant randomised controlled trials. We intended to exclude
quasi-randomised studies such as those allocating by using
alternate days of the week. If trials were described as 'double-
blind', but it was implied that the study was randomised, we would
have included these trials in a sensitivity analysis. If there was
no substantial diFerence within primary outcomes when these
'implied randomisation' studies were added, then we intended
to include these in the final analysis. If there was a substantial
diFerence we would only use clearly randomised trials and would
describe the results of the sensitivity analysis in the text.

Types of participants

People with schizophrenia or other types of schizophrenia-like
psychosis (e.g. schizophreniform and schizoaFective disorders),
irrespective of the diagnostic criteria used, age, ethnicity and sex.
There is no clear evidence that the schizophrenia-like psychoses
are caused by fundamentally diFerent disease processes or
require diFerent treatment approaches (Carpenter 1994). If a study
describes the participant group as suFering from 'serious mental
illnesses' and does not give a particular diagnostic grouping, we
would include these trials. The exception to this rule would be if
the majority of those randomised clearly did not have a functional
psychotic illness.

Types of interventions

Studies where the intervention was dietary advice, with the primary
aim of changing and improving dietary (nutritional) intake. For this
review we defined dietary advice as 'instruction in the modification
of food intake, given with the aim of improving nutritional intake
by a dietician or other health care professional'. We would consider
studies if they compared dietary advice with standard care (without
dietary advice). We would not include studies if the dietary advice
was given in combination with additional interventions such as
exercise, or in conjunction with oral dietary supplements (including
polyunsaturated fatty acid supplementation for schizophrenia
(Irving 2006).

Types of outcome measures

We selected the following main outcomes for inclusion in this
review.

Primary outcomes

1. Nutritional intake before and aHer the intervention.

2. Measures of nutritional status such as change of weight (kg), body

mass index (kg/m2), and waist/hip ratio (cms).

Secondary outcomes

1. Leaving the studies early (any reason, adverse events, ine;icacy of
treatment).

2. Global state

2.1 Clinically important change in global state (as defined by
individual studies).
2.2 Relapse (as defined by the individual studies).

3. Mental state (with particular reference to the positive and negative
symptoms of schizophrenia)

3.1 Clinically important change in general mental state score
3.2 Average endpoint general mental state score
3.3 Average change in general mental state score
3.4 Clinically important change in specific symptoms (positive
symptoms of schizophrenia, negative symptoms of schizophrenia)
3.5 Average endpoint specific symptom score
3.6 Average change in specific symptom score

4. General functioning

4.1 Clinically important change in general functioning
4.2 Average endpoint general functioning score
4.3 Average change in general functioning score

5. Quality of life/satisfaction with treatment

5.1 Clinically important change in general quality of life
5.2 Average endpoint general quality of life score
5.3 Average change in general quality-of-life score

6. Cognitive functioning

6.1 Clinically important change in overall cognitive functioning
6.2 Average endpoint of overall cognitive functioning score
6.3 Average change of overall cognitive functioning score

7. Service use

7.1 Number of participants hospitalised

8. Adverse e;ects

8.1 Number of participants with at least one adverse eFect
8.2 Clinically important specific adverse eFects (cardiac eFects,
death, movement disorders, sedation, seizures, weight gain, eFects
on white blood cell count)
8.3 Average endpoint in specific adverse eFects
8.4 Average change in specific adverse eFects

9. Measures of physiological function (e.g. immune function, cardiac
function, respiratory function, diabetes, and other indices of
nutritional status, lipid levels, vitamin B12, folate, iron).

'Summary of findings' table

We aimed to use the GRADE (Grading of Recommendations
Assessment, Development and Evaluation) approach to interpret
findings (Schünemann 2011) and used the GRADE profiler
(GRADEPRO) to import data from RevMan 5.1 (Review Manager) to
create 'Summary of findings' tables. These tables provide outcome-
specific information concerning the overall quality of evidence from

Dietary advice for people with schizophrenia (Review)
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each included study in the comparison, the magnitude of eFects
of interventions examined and the sum of available data on all
outcomes rated as important to patient care and decision making.
We aimed to select the following main outcomes for inclusion in the
'Summary of findings' table.

1. Nutritional intake

2. Measures of nutritional status

3. Leaving the study early

4. Global state

5. Mental state

6. Quality of life

7. Adverse eFects

Search methods for identification of studies

Electronic searches

Cochrane Schizophrenia Group's Register of Trials

On September 09, 2013 and February 24, 2016, the information
specialist searched the Cochrane Schizophrenia group's Trials
Register using the following search strategy which has been
developed based on literature review and consulting with the
authors of the review:

(*diet* OR *fruit* OR *vegetable* OR *fish* OR *carbohydrat*
OR *nutrition* OR * eating* OR *feeding* OR *weight loss* OR
*food* OR *fats* OR *fatty* OR *calori* OR *health promotion*
OR *health education* OR *food supplement* OR *food habit*
OR *weight management* OR (*formula* AND *food*)) in Title,
Abstract and Index Terms of REFERENCE) AND (*diet* OR *fruit* OR
*vegetable* OR *fish* OR *carbohydrat* OR *nutrition* OR *fats* OR
*fatty* OR *health promotion* OR *health education* OR *weight
management*) in Interventions of STUDY)

In such a study-based register, searching the major concept
retrieves all the synonym keywords and relevant studies because
all the studies have already been organised based on their
interventions and linked to the relevant topics.

Cochrane Schizophrenia Group’s Register of Trials is compiled by
systematic searches of major resources (including AMED, BIOSIS,
CINAHL, EMBASE, MEDLINE, PsycINFO, PubMed, and registries of
clinical trials) and their monthly updates, hand-searches, grey
literature, and conference proceedings (see Group’s Module). There
are no language, date, document type, or publication status
limitations for inclusion of records into the register.

Searching other resources

1. Reference searching

We examined the reference lists of all retrieved articles, clinical
guidelines, and previous reviews of schizophrenia for additional
trials.

2. Personal contact

We planned to contact the authors of significant included papers
identified from trials and review articles found in the search and
ask for their knowledge of other studies, published or unpublished,
relevant to the review. We planned to contact other experts in the
field for similar information.

Data collection and analysis

Selection of studies

Two review authors (RP and KTP) independently inspected
citations identified from the search. We identified potentially
relevant reports and ordered full papers for reassessment. RP
and KTP independently assessed retrieved articles for inclusion
according to the previously defined inclusion criteria. We intended
to resolve any disagreement by consensus discussions with the
other members of the review team (AP and JG). If it was impossible
to resolve disagreements, we intended to add those studies to
those awaiting assessment and contact the authors of the paper for
clarification.

Data extraction and management

1. Extraction

If relevant studies had been found, reviewer authors RP and KTP
would have extracted data from all included studies. In addition,
to ensure reliability, JG would independently extract data from
a random sample of these studies, comprising 10% of the total.
Again, we would discuss any disagreement, document decisions
and, if necessary, contact authors of studies for clarification. With
remaining problems JG would be asked to help to clarify issues and
document these final decisions. We would extract data presented
only in graphs and figures whenever possible, but include them
only if we independently had the same result. We planned to
contact authors through an open-ended request in order to obtain
missing information or for clarification whenever necessary. If
studies had been multi-centre, where possible, we would have
extracted data relevant to each component centre separately.

2. Management

2.1 Forms

RP and KTP would have extracted data onto standard, simple forms.

2.2 Scale-derived data

We planned to included continuous data from rating scales only if:
a. the psychometric properties of the measuring instrument have
been described in a peer-reviewed journal (Marshall 2000); and
b. the measuring instrument has not been written or modified by
one of the trialists for that particular trial.
Ideally the measuring instrument should either be: (i) a self-report
or (ii) completed by an independent rater or relative (not the
therapist). We realise that this is not oKen reported clearly; we
planned to note in Description of studies if this is the case or not.

2.3 Endpoint versus change data

There are advantages of both endpoint and change data. Change
data can remove a component of between-person variability
from the analysis. On the other hand calculation of change
needs two assessments (baseline and endpoint) which can be
diFicult in unstable and diFicult-to-measure conditions such as
schizophrenia. We decided to primarily use endpoint data, and
only use change data if the former were not available. We planned
to combine endpoint and change data in the analysis as we
intended, when possible, to use mean diFerences (MD) rather than
standardised mean diFerences throughout (Higgins 2011).

Dietary advice for people with schizophrenia (Review)
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2.4 Skewed data

Continuous data on clinical and social outcomes oKen are not
normally distributed. To avoid the pitfall of applying parametric
tests to non-parametric data, we aimed to apply the following
standards to relevant data before inclusion.

For all change scale data and endpoint scale data from studies with
> 200 participants:

We would enter into the analysis all endpoint data from studies
of at least 200 participants, because skewed data pose less of a
problem in large studies. We would enter all change data, as when
continuous data are presented on a scale that includes a possibility
of negative values (such as change data), it is diFicult to tell whether
data are skewed.

For endpoint scale data from studies with < 200 participants:

1. When a scale starts from the finite number zero, we would
subtract the lowest possible value from the mean, and divide
this by the standard deviation. Values lower than 1 strongly
suggest a skew, and we would exclude these data. If this ratio
was higher than one but lower than two, skew is suggested. We
would enter these data and test whether inclusion or exclusion
of such data changes the results substantially. Finally, if the ratio
is larger than two, we would include these data because skew is
less likely (Altman 1996; Higgins 2011).

2. When a scale starts from a positive value (such as the Positive
and Negative Syndrome Scale (PANSS); Kay 1986), which can
provide values from 30 to 210, we would modify the calculation
described above to take the scale starting point into account. In
these cases, skew is present if 2 standard deviations (SD) > (S -
S min), where 'S' is the mean score and 'S min' is the minimum
score.

2.5 Common measure

To facilitate comparison between trials, we intended, where
possible, to convert variables that could be reported in diFerent
metrics, such as days in hospital (mean days per year, per week or
per month) to a common metric (e.g. mean days per month).

2.6 Conversion of continuous to binary

Where possible, we planned to convert outcome measures to
dichotomous data. This would be done by identifying cut-oF points
on rating scales and dividing participants accordingly into 'clinically
improved' or 'not clinically improved'. It is generally assumed
that if there is a 50% reduction in a scale-derived score such as
the Brief Psychiatric Rating Scale (BPRS) (Overall 1962) or the
Positive and Negative Syndrome Scale (PANSS) (Kay 1986), this
could be considered as a clinically significant response (Leucht
2005a; Leucht 2005b). Had data based on these thresholds not been
available, we intended to use the primary cut-oF presented by the
original authors.

2.7 Direction of graphs

Where possible, we planned to enter data in such a way that the
area to the leK of the line of no eFect indicated a favourable
outcome for dietary advice. Where keeping to this made it
impossible to avoid outcome titles with clumsy double-negatives
(e.g. 'Not un-improved'), we intended to report data where the leK

of the line indicated an unfavourable outcome. We would have
noted this in the relevant graphs.

Assessment of risk of bias in included studies

Two review authors (RP and KTP) planned to work independently
to assess the risk of bias by using criteria described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011)
to assess trial quality. This set of criteria is based on evidence of
associations between overestimate of eFect and high risk of bias of
the article such as sequence generation, allocation concealment,
blinding, incomplete outcome data and selective reporting.

If the raters had disagreed, the final rating would be made
by consensus, with the involvement of another member of the
review group. If inadequate details of randomisation and other
characteristics of trials were provided, we planned to contact
authors of the studies in order to obtain further information.
We would report non-concurrence in quality assessment, but if
disputes arose as to which category a trial was to be allocated,
again, we would undertake resolution by discussion.

We planned to note the level of risk of bias in both the text of the
review and in the 'Summary of findings' table.

Measures of treatment e;ect

For binary outcomes we planned to calculate a standard estimation
of the risk ratio (RR) and its 95% confidence interval (CI). It has been
shown that RR is more intuitive (Boissel 1999) than odds ratios and
that odds ratios tend to be interpreted as RR by clinicians (Deeks
2000). For continuous outcomes we intended to estimate the mean
diFerence (MD) between groups. We prefer not to calculate eFect
size measures (standardised mean diFerence (SMD)). However, if
scales of very considerable similarity were used, we would presume
there was a small diFerence in measurement, and we would
calculate eFect size and transform the eFect back to the units
of one or more of the specific instruments. We planned to use
a random-eFects model to analyse individual results regardless
of whether there was heterogeneity or not; this tends to be a
conservative strategy and helps to takes into account that the trials
had heterogenous designs and participant populations.

Unit of analysis issues

1. Cluster trials

Studies increasingly employ 'cluster randomisation' (such as
randomisation by clinician or practice), but analysis and pooling of
clustered data poses problems. Firstly, authors oKen fail to account
for intra-class correlation in clustered studies, leading to a 'unit
of analysis' error (Divine 1992) whereby P values are spuriously
low, confidence intervals unduly narrow and statistical significance
overestimated. This causes type I errors (Bland 1997; Gulliford
1999).

Where clustering had not been accounted for in primary studies, we
planned to present data in a table, with a (*) symbol to indicate the
presence of a probable unit of analysis error. We would also contact
first authors of studies to obtain intra-class correlation coeFicients
for their clustered data and to adjust for this by using accepted
methods (Gulliford 1999). If clustering had been incorporated into
the analysis of primary studies, we intended to present these
data as if from a non-cluster randomised study, but adjust for the
clustering eFect.
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We have sought statistical advice and have been advised that the
binary data as presented in a report should be divided by a 'design
eFect'. This is calculated using the mean number of participants per
cluster (m) and the intra-class correlation coeFicient (ICC) [Design
eFect = 1 + (m - 1)* ICC] (Donner 2002). If the ICC is not reported we
would assume it to be 0.1 (Ukoumunne 1999).

If cluster studies have been appropriately analysed taking into
account intra-class correlation coeFicients and relevant data
documented in the report, synthesis with other studies would be
possible using the generic inverse variance technique.

2. Cross-over trials

A major concern of cross-over trials is the carry-over eFect.
This occurs if an eFect (e.g. pharmacological, physiological or
psychological) of the treatment in the first phase has been carried
over to the second phase. As a consequence, on entry to the second
phase the participants may diFer systematically from their initial
state despite a wash-out phase. For the same reason cross-over
trials would not be appropriate if the condition of interest was
unstable (Elbourne 2002). As both eFects would be very likely in
severe mental illness, we planned to only use data from the first
phase of cross-over studies.

3. Studies with multiple treatment groups

Where a study involved more than two treatment arms, if
relevant, we intended to present the additional treatment arms
in comparisons. If data were binary we planned to simply add
these and combine within the two-by-two table. We planned to
combine continuous data following the formula in section 7.7.3.8
(Combining groups) of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). Where the additional
treatment arms were not relevant, we did not intend to reproduce
this data.

Dealing with missing data

1. Overall loss of credibility

At some degree of loss of follow-up, data must lose credibility (Xia
2009). We are forced to make a judgment where this is for the short-
term trials likely to be included in this review. Should more than
40% of data be unaccounted for we would not reproduce or use
data within analyses, but would still use for the outcome 'leaving
the study early'. If, however, more than 40% of those in one arm of
a study were lost, but the total loss was less than 40%, we intended
to mark such data with (*) to indicate that such a result may well be
prone to bias.

2. Binary

In the case where attrition for a binary outcome is between 0% and
40% and where these data are not clearly described, we planned
to present data on a 'once-randomised-always-analyse' basis (an
intention-to-treat analysis). Those leaving the study early would all
be assumed to have the same rates of negative outcome as those
who completed, with the exception of the outcomes of death and
adverse eFects. For these outcomes the rate of those who stayed
in the study would be used - in that particular arm of the trial - for
those who did not. We planned to undertake a sensitivity analysis
testing to assess how prone the primary outcomes would be to
change when we compared 'completer' data only to the intention-
to-treat analysis using the above assumptions.

3. Continuous

3.1 Attrition

If attrition for a continuous outcome had been between 0% and
50% and completer-only data were reported, we would have
reproduced these.

3.2 Standard deviations

If standard deviations were not reported, we planned to first try
to obtain the missing values from the authors. If not available,
where there were missing measures of variance for continuous
data, but an exact standard error and confidence intervals available
for group means, and either P value or T value available for
diFerences in mean, we intended to calculate them according
to the rules described in the Cochrane Handbook for Systematic
Reviews of Interventions: when only the standard error (SE) was
reported, standard deviations (SDs) would be calculated by the
formula SD = SE * square root (n). Chapters 7.7.3 and 16.1.3 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011) present detailed formula for estimating SDs from P values,
T or F values, confidence intervals, ranges or other statistics. If
these formulae did not apply, we intended to calculate the SDs
according to a validated imputation method based on the SDs of the
other included studies (Furukawa 2006). Although some of these
imputation strategies can introduce error, the alternative would be
to exclude a given study’s outcome and thus to lose information. We
nevertheless intended to examine the validity of the imputations in
a sensitivity analysis excluding imputed values.

3.3 Assumptions about participants who leH the trials early or were
lost to follow-up

Various methods are available to account for participants who leK
the trials early or were lost to follow-up. Some trials just present
the results of study completers, others use the method of last
observation carried forward (LOCF), while more recently methods
such as multiple imputation or mixed eFects models for repeated
measurements (MMRM) have become more of a standard. While
the latter methods seem to be somewhat better than LOCF (Leon
2006), we feel that the high percentage of participants leaving the
studies early and diFerences in the reasons for leaving the studies
early between groups is oKen the core problem in randomised
schizophrenia trials. We therefore planned not exclude studies
based on the statistical approach used. However, we would prefer
to use the more sophisticated approaches. E.g. MMRM or multiple-
imputation to LOCF and would only present completer analyses if
some kind of ITT data were not available at all. Moreover, we would
address this issue in the item "incomplete outcome data" of the risk
of bias tool.

Assessment of heterogeneity

1. Clinical heterogeneity

We planned to consider all included studies, hoping to use all
studies together. Should clear unforeseen issues be apparent that
may add obvious clinical heterogeneity, these issues would be
noted, considered in analyses, and sensitivity analyses would be
undertaken for the primary outcome.
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2. Statistical

2.1 Visual inspection

Graphs would be inspected to investigate the possibility of
statistical heterogeneity.

2.2 Employing the I2 statistic

We planned to investigate heterogeneity between studies by using

the I2 method (Higgins 2003) and the Chi2 P value. The former
provides an estimate of the percentage of variation in observed
results thought unlikely to be due to chance. We intended to take
a value equal to or greater than 50% to indicate heterogeneity, and
explore reasons for this. If the inconsistency was high and clear
reasons were found, data would be presented separately.

Assessment of reporting biases

Reporting biases arise when the dissemination of research findings
has been influenced by the nature and direction of results (Egger
1997). These are described in chapter 10 of the Cochrane Handbook
of Systematic Reviews of Interventions (Sterne 2011). We are aware
that funnel plots may be useful in investigating reporting biases but
are of limited power to detect small-study eFects. We did not intend
to use funnel plots for outcomes where there were 10 or fewer
studies, or where all studies were of similar size. In other cases,
where funnel plots would be possible, statistical advice would be
sought in their interpretation.

Data synthesis

We intended to use a random-eFects model to synthesise data.
Where available, we planned to base the analyses on intention-to-
treat data from the individual studies. Data would be combined
from included trials in a meta-analysis if they were suFiciently
homogeneous, both clinically and statistically.

Subgroup analysis and investigation of heterogeneity

1. Pre-planned subgroup analyses

Subgroup analyses should be performed and interpreted with
caution because multiple analyses will lead to false positive

conclusions (Oxman 1992). However we intended to perform the
following subgroup analyses, where possible.

a. Male and female participants

b. Low weight/BMI and high weight/BMI

c. Type of antipsychotic medication

d. Dietetic trained practitioner and non-dietetic trained practitioner

2. Regression analyses

If we have a suFicient number of trials (roughly 9 to 11) per
independent variable, meta-regression will be performed in the
future, to determine whether various study-level characteristics
aFect eFect sizes. We intend to examine the following possible
eFect modifiers: subject age, weight level, and duration of illness.
STATA would be used to perform the meta-regression (STATA 2005).

Sensitivity analysis

Again, in future versions of this review, we plan to examine the
robustness of our findings by excluding: (i) studies with less than
20% follow-up on the variable at the time point and (ii) skewed data
(iii) trials with a high risk of bias or where the overall risk of bias was
unclear.

R E S U L T S

Description of studies

Results of the search

A search for trials was run on September 09, 2013 and an update of
this on February 24, 2016.

From the 2013 search, we inspected 1234 electronic reports. AKer
removal of duplicates, we screened the articles and obtained 46
full text papers for assessment. We fully inspected these and
initially excluded 43 studies. We subsequently excluded three
further studies aKer a second assessment and detailed review
of the interventions by two review authors (RP, KTP) (Scocco
2006; McCreadie 2005; McDougall 1992). We did not include any
randomised controlled trials in this review (Figure 1).
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
The 2016 search found 124 new references, which were checked by
editorial base of the Cochrane Schizophrenai Group. One possible
ongoing trial was found (NCT02130596).

Included studies

No studies met the criteria for this review, suggestions for future
trials are given in Table 1.

We are aware of an ongoing trial that may meet our inclusion
criteria (NCT02130596)

No trials await assessment.

Excluded studies

We excluded a total of 46 studies as most contained interventions in
addition to dietary advice. Three of these studies were close to the
inclusion criteria but we excluded them aKer detailed assessment.
For example, we excluded Scocco 2006 as it contained advice on
exercise in addition to dietary advice. We excluded the programme
by McCreadie 2005 as, although they used dietary advice in one arm
of the intervention, the primary component of the intervention was
the provision of free fruit and vegetables. In the study McDougall
1992, in addition to the provision of dietary advice, part of the
intervention included a shopping and lunch group.

Risk of bias in included studies

There were no studies that fulfilled the criteria for inclusion. We did
not exclude any studies on the grounds of poor methodology.

Allocation

No studies met the eligibility criteria for this review.

Blinding

No studies met the eligibility criteria for this review.

Incomplete outcome data

No studies met the eligibility criteria for this review.

Selective reporting

No studies met the eligibility criteria for this review.

Other potential sources of bias

There were no studies that fulfilled the eligibility criteria for
inclusion. We did not exclude any studies on the grounds of poor
methodology.

E;ects of interventions

See: Summary of findings for the main comparison

Currently we know of no randomised studies describing the eFects
of dietary advice for schizophrenia.

D I S C U S S I O N

Summary of main results

No studies met the inclusion criteria with a total of three potentially
eligible studies being identified but excluded aKer assessment.
One possible study is ongoing and we await publication. We
performed a comprehensive search to identify appropriate studies
for inclusion in this review. However other factors may have
aFected the result such as the emphasis and use of only English
phrases and language. It is unlikely however that any trials have
been missed as the Cochrane Schizophrenia group's trial register
does contains studies from several sources that are not primarily in
English, and the group's trial search co ordinator codes non English
language studies into English descriptors.

A number of limitations need to be acknowledged in this review.
The inclusion criteria may have been too strict by excluding
programmes that oFered additional interventions. For example,
several studies (Evans 2005; Kwon 2006; Vreeland 2003) described
weight reduction trials or well-being programmes involving dietary
advice as a component of a multi-modal intervention. We did
not include these trials due to the likely eFect of the additional
interventions on the outcomes. Interventions in this field of
psychological medicine are oKen focused on addressing prominent
issues such as weight gain in this population. Therefore there is a
tendency for proposed trials to include more than one component
to address these problems rather than testing the eFicacy of single
interventions such as dietary advice.

Overall completeness and applicability of evidence

No studies met the eligibility criteria for this review.

Quality of the evidence

Several studies nearly met the eligibility criteria for inclusion.
However these studies incorporated additional components
thereby making it diFicult to compare directly the eFicacy of
interventions oFering dietary advice in people with schizophrenia.

Potential biases in the review process

In this review we used a comprehensive search strategy to identify
all relevant studies within the Cochrane Schizophrenia group's
trials register. It is unlikely we have missed any large studies in
this field. We searched for abstracts in diFerent languages and
examined study references and abstracts to identify additional
studies. It is possible that studies with negative outcomes
have been conducted but remain unpublished. We may have
excluded some studies as a result of potentially narrow inclusion
criteria. Many studies were excluded as they contained additional
components to dietary advice, such as exercise advice or the
provision of additional shopping or cooking interventions.
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Agreements and disagreements with other studies or
reviews

At this point we are not aware of any other similar reviews or
studies.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

This review has identified an absence of randomised trials
investigating the eFect of dietary change as a single intervention
in schizophrenia. Dietary advice is presently oFered to people with
serious mental illness but there is a lack of evidence to support
these recommendations. Dietary advice has been used in a number
of multi-modal healthy living interventions but included other
components such as exercise and weight reduction.

1. For people with schizophrenia

People with schizophrenia are given advice in clinical settings
regarding their nutritional intake. Evidence of the benefits of
dietary advice in their population is as yet limited and not
established. The benefit of dietary advice has been shown in the
general population and therefore people with schizophrenia may
be able to infer a similar eFect. However issues such as diFiculties
changing health behaviour and impaired levels of motivation in this
population need to be considered.

2. For clinicians

Clinicians in the field of mental health should be aware that
advice to improve the diet of people with schizophrenia is not
supported by evidence from randomised controlled trials in this
population. Although clinicians may currently be giving this advice,
no controlled trial has established whether the provision of dietary
advice leads to an improvement in the nutritional intake of people
with schizophrenia. Therefore it remains unclear if dietary advice
should be given and in what form or method of delivery should it
be given.

3. For policy makers or managers

The benefit of dietary advice has been established in the general
population. It is therefore important to determine whether this
type of intervention leads to an improvement in the nutritional
intake of individuals with schizophrenia. Dietary advice is currently
being given by clinicians in health care settings. It is desirable that

research should be carried out to establish whether dietary advice
leads to change in this population, improves the health of these
individuals, considers the issues of resources and costs of this type
of programme.

Implications for research

Future research is needed to determine the eFect of dietary
advice on people with schizophrenia. At this time interventions
oFer additional components making it diFicult to compare the
eFect of this type of advice. It is important to determine whether
the provision of dietary advice directly leads to a change in the
nutritional intake in these individuals.

1. General

This review highlights the need for research in this field. Dietary
intake is important in this population as it is implicated in their
high rates of mortality and morbidity. Important action is needed
to bring about change in this group and improve their dietary
intake. Therefore it is important to undertake research to determine
whether their dietary intake can be improved by the provision of
dietary advice.

2. Specific

Dietary intake is an important cardiovascular risk factor for both
the general population and for individuals with serious mental
illness. This systematic review has shown the need for randomised
trials to determine whether dietary advice leads to a change in
the nutritional intake of individuals with serious mental illness. At
this time no research has eFectively determined whether there is
a strong causal link between dietary advice and change in dietary
intake. An example of a suitable trial design is given in Table 1.
It is important to emphasise that the trial should be randomised,
incorporating participants diagnosed with schizophrenia (using a
standardised index of diagnostic classification). The provision of
dietary advice should involve verbal or written advice delivered in
person or via the phone, to individuals or small groups. Outcome
measures should use standardised measurement of change in
dietary intake, or weight.

A C K N O W L E D G E M E N T S

The Cochrane Schizophrenia Group's editorial base in Nottingham,
United Kingdom, produces and maintains standard text for use in
the methods sections of their reviews. This text has been used as
the basis for parts of this review and adapted as required.
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09723 2005 Allocation: randomised.

Participants: people on antipsychotic medication.
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Study Reason for exclusion

Intervention: nursing intervention of antipsychotic-induced weight gain.

17224 2005 Allocation: randomised.

Participants: people with first episode schizophrenia.

Intervention: nursing intervention with olanzapine induced weight-gain.

Baptiste 2006 Allocation: randomised.

Participants: people with schizophrenia or schizoaffective disorders treated with antipsychotic
medication.

Intervention: weight reduction/ metabolic programme including dietary advice.

Brar 2005 Allocation: randomised.

Participants: people with schizophrenia or schizoaffective disorder who had been switched from
olanzapine to risperidone.

Intervention: intervention comprised a group-based weight loss intervention.

Brown 2011 Allocation: randomised.

Participants: people with serious mental illness.

Intervention: intervention included an exercise component in trial.

Castrogiovanni 2006 Allocation: randomised.

Participants: people being treated with olanzapine.

Intervention: intervention comprised a psychoeducational programme for prevention of weight
gain on olanzapine.

Cordes 2008 Allocation: randomised.

Participants: people with schizophrenia treated with olanzapine.

Intervention: intervention comprised a weight management programme incorporating an exercise
component.

Daumit 2013 Allocation: randomised.

Participants: people with serious mental illness.

Intervention: intervention comprised a weight management programme incorporating an exercise
component.

Eli Lilly 2006 Allocation: randomised.

Participants: people with schizophrenia treated with olanzapine.

Intervention: intervention assessing the safety and efficacy of therapy for the prevention of weight
gain associated with olanzapine.

Evans 2005 Allocation: randomised.

Participants: people commencing on olanzapine medication.

Intervention: weight management intervention included a component of exercise advice.
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Fan 2005 Allocation: randomised.

Participants: people with first episode schizophrenia treated with olanzapine.

Intervention: intervention included additional components as part of a weight reduction pro-
gramme.

Gandelman 2009 Allocation: randomised.

Participants: people with schizophrenia, schizoaffective disorder, bipolar disorder, or psychotic
disorder who were already receiving oral ziprasidone.

Intervention: cross-over study, intervention included changes in dietary intake.

Ganguli 2005 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention included additional measures to achieve weight reduction.

Ganguli 2009 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention included weight reduction measures in addition to dietary advice.

Ganguli 2011 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention comprised a weight loss programme, with additional components to the
provision of dietary advice.

Goetz 2011 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention comprised a weight loss programme with additional components to im-
prove nutrition and physical activity status.

Iglesias-Garcia 2010 Allocation: randomised.

Participants: people with chronic schizophrenia.

Intervention: structured educational programme providing information and counselling on three
domains: nutrition, exercise and healthy habits, and self-esteem.

Kelly 2002 Allocation: randomised.

Participants: people with schizophrenia in supported accomodation.

Intervention: intervention included the provision of fruit and vegetables in addition to dietary ad-
vice.

Khazaal 2007 Allocation: randomised.

Participants: people treated with antipsychotic drugs.

Intervention: intervention comprised a weight reduction programme using CBT.

Klaras 2006 Allocation: randomised.
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Study Reason for exclusion

Participants: people with schizophrenia.

Intervention: intervention comprised a weight reduction and lifestyle modification programme.

Kwon 2006 Allocation: randomised.

Participants: people with schizophrenia or schizoaffective disorders treated with olanzapine.

Intervention: intervention comprised a weight management programme including an exercise
component.

McCreadie 2005 Allocation: randomised.

Participants: people with schizophrenia and schizoaffective disorder.

Intervention: intervention provided free fruit and vegetables against control. Second intervention
arm comprised provision of dietary/nutritional advice + instruction on preparation of food.

McDougall 1992 Allocation: randomised.

Participants: people with chronic schizophrenia.

Intervention: intervention comprised dietary advice and a practical component e.g. shopping prac-
tice, lunch group.

NCT00158366 Allocation: randomised.

Participants: people with schizophrenia and schizoaffective disorder.

Intervention: intervention comprised a weight reduction programme, to control participants' diet
and increase their physical activity.

NCT00169702 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention comprised a weight management programme to prevent weight gain
and metabolic abnormalities.

NCT00177905 Allocation: randomised.

Participants: people with schizophrenia or schizoaffective disorder.

Intervention: intervention determined the effectiveness of a behavioural treatment (BT) for weight
loss.

NCT00191828 Allocation: randomised.

Participants: people treated with olanzapine medication.

Intervention: intervention comprised prevention of weight gain using a psychoeducation pro-
gramme.

NCT00485823 Allocation: randomised.

Participants: people with schizophrenia, schizophreniform disorder, and schizoaffective disorder.

Intervention: intervention comprised weight management programme including advice on physi-
cal activity.

NCT00572247 Allocation: randomised.
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Participants: people with schizophrenia.

Intervention: intervention included education on nutrition and physical activity.

NCT00790517 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: lifestyle intervention with additional components.

NCT00990925 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention consisted of a nutrition, lifestyle, and medication programme.

NCT01052714 Allocation: randomised.

Participants: people with mental illness.

Intervention: intervention consisting of a lifestyle modification programme including an exercise
component.

NCT01075295 Allocation: randomised.

Participants: people with early schizophrenia and schizoaffective disorders.

Intervention: behavioural Intervention for the prevention of weight gain including exercise coun-
selling.

NCT01272752 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: trial of new investigational product.

NCT01272765 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: trial of new investigational product.

NCT01324973 Allocation: randomised.

Participants:people with mental illness.

Intervention: intervention included diet and exercise advice.

NCT01368406 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention consisted of a lifestyle modification programme in addition to dietary
advice.

NCT01491490 Allocation: randomised.

Participants: people with mental illness.

Intervention: trial of new investigational product.

Pfizer 2007 Allocation: randomised.
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Participants: patients taking oral ziprasidone.

Intervention: cross-over study of effect of dietary intake on medication.

Rossotto 2003 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: psychosocial intervention reducing rehospitalisation rates.

Rotatori 1980 Allocation: randomised.

Participants: people living in a psychiatric residential unit.

Intervention: intervention included advice on exercise.

Scocco 2006 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: intervention contained advice on exercise in addition to dietary advice.

Wang 2008 Allocation: randomised.

Participants: people with schizophrenia.

Intervention: behavioural intervention for weight reduction.

Weber 2006 Allocation: randomised.

Participants: people with schizophrenia or schizoaffective disorders taking antipsychotic medica-
tion.

Intervention: CBT programme including advice on increasing activity.

Zhang 2008 Allocation: randomised.

Participants: people with first episode schizophrenia (inpatients).

Intervention: psychoeducational programme aimed at weight reduction.

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title An acceptance based behavioural intervention versus nutritional counselling for weight loss in psy-
chotic illness.

Methods Allocation: randomised.

Participants Participants: people with psychotic illness, BMI > 25.0

Interventions 1. Acceptance based behavioural intervention.

2. Nutritional counselling.

Outcomes Not provided.

NCT02130596 
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Starting date 2014.

Contact information R. Ganguli: Center for Addiction and Mental Health, Canada.

Notes Study has now been completed. Authors to be contacted for more information.

NCT02130596  (Continued)

 

 

A D D I T I O N A L   T A B L E S
 

Methods Allocation – randomised, sequence generation described.

Intervention - non-blinded.

Study duration – 12 weeks.

Participants Diagnosis: schizophrenia or schizoaffective disorder.

N = *

Age : 16-65 years.

Sex: both.

Intervention Dietary advice incorporating verbal and written advice given at an educational session, once per
week at a group meeting.

Outcomes Change in dietary intake e.g. fruit and vegetables per day, intake of saturated fat per day.

Measures of nutritional status such as change of weight (kg), body mass index (kg/ m2), and waist/
hip ratio (cm).

Mental state.

Measures of physiological function.

Adverse effects.

Measures of physiological function.

Notes * Size of study with sufficient power to detect a ˜ 10% difference between the two groups for pri-
mary outcome.

Table 1.   Suggested design of future study 
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There are no major methodological diFerences between the protocol and review. We added adverse eFects to our outcomes of interest
and have updated the methods text to reflect the latest template provided by the Cochrane Schizophrenia Group.

I N D E X   T E R M S

Medical Subject Headings (MeSH)
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MeSH check words
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