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Background
Severemental illness (SMI) is thought to be associatedwith lower
diet quality and adverse eating behaviours contributing towards
physical health disparities. A rigorous review of the studies
looking at dietary intake in psychotic disorders and bipolar dis-
order is lacking.

Aims
To conduct a systematic, comprehensive evaluation of the
published research on dietary intake in psychotic disorders and
bipolar disorder.

Method
Six electronic databases were searched for studies reporting on
dietary intakes in psychotic disorders and bipolar disorder.
Dietary-assessment methods, and dietary intakes, were sys-
tematically reviewed. Where possible, data was pooled for meta-
analysis and compared with healthy controls.

Results
In total, 58 eligible studies were identified. People with SMI were
found to have significantly higher dietary energy (mean

difference 1332 kJ, 95% CI 487–2178 kJ/day, P = 0.002, g = 0.463)
and sodium (mean difference 322 mg, 95% CI 174–490 mg, P <
0.001, g = 0.414) intake compared with controls. Qualitative
synthesis suggested that higher energy and sodium intakes were
associated with poorer diet quality and eating patterns.

Conclusions
These dietary components should be key targets for preventa-
tive interventions to improve weight and other physical health
outcomes in people with SMI.
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People with severe mental illness (SMI) die approximately 15 years
earlier than individuals in the general population,1 identified as a sig-
nificant human rights issue and major source of inequity.2 The vast
majority of these earlier deaths are attributable to physical health con-
ditions, primarily cardiovascular disease.3 Understanding modifiable
factors that may diminish or prevent the ‘scandal of premature mor-
tality’ is essential.2 In the general population, there is robust evidence
that excessive energy intake and poor diet quality is associated with
adverse physical health including cardiovascular disease and prema-
ture mortality.4 This evidence supports population-level state-
sanctioned strategies that focus on nutrition as a cornerstone of
health outcome determination.

For many people experiencing SMI, antipsychotic, antidepres-
sant and mood-stabilising medications may be essential compo-
nents of treatment.5,6 Many of these medications are associated
with substantial weight gain, obesity and associated cardiometabolic
abnormalities.7–9 It has been suggested that one of the key factors
underlying these abnormalities are the effects of antipsychotic
medication on dietary intake and eating behaviours.10 People
receiving antipsychotic medication report increased appetite,
decreased satiety and increased cravings for sweet foods and bev-
erages.11 A range of lifestyle interventions have attempted to miti-
gate the obesogenic effects of these medications; however, a clear
understanding of the dietary intake in people experiencing psych-
otic illness is lacking. A key limitation in a previous systematic
review of dietary patterns in schizophrenia12 was lack of evaluation
and critique of the quality of dietary intake assessment methods.
Given the vast majority of dietary-assessment methods are subject-
ive, the strength of methodology in collecting, interpreting and ana-
lysing dietary intakes is a crucial determinant for obtaining

meaningful conclusions. Thus, a comprehensive systematic review
and meta-analysis of the dietary intake of people with SMI, taking
into account dietary-assessment methodology, is warranted to iden-
tify possible dietary treatment targets for interventions to improve
the physical health of this vulnerable population.

Method

Design

This study was pre-registered on the PROSPERO database
(CRD42016048833) and conducted in accordance with the
PRISMA13 and MOOSE statements14 (see supplementary Files 1
and 2 available at https://doi.org/10.1192/bjp.2019.20 for PRISMA
and MOOSE checklists).

Search strategy

An online search strategy was undertaken to identify studies pub-
lished in the English language from 1975 to August 2017 through
librarians within the University of Newcastle, Callaghan Campus.
Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Cochrane, Embase, Medline, PsycINFO and Scopus
databases were searched using common psychiatric and nutritional
MeSH terms (feeding behavior OR eating OR food intake OR diet*
OR nutrition* OR coffee OR caffeine OR beverages AND
schizophrenia OR psychotic disorders OR bipolar disorder OR
bipolar*; see supplementary File 3 for comprehensive search list).
Electronic searches were supplemented with manual cross-checking
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of the reference lists of relevant publications.12 Cross-sectional and
cohort studies in adults were included.

After the removal of duplicates, stage two involved the assess-
ment of titles and abstracts of identified studies by two independent
reviewers (S.B.T. and T.L.B.), with disagreements resolved by
further discussion. A priori inclusion/exclusion criteria were
applied to determine the eligibility of each publication for inclusion
in the review, as per the following inclusion criteria.

Inclusion and exclusion criteria
Population

Adult populations (age≥18 years or ‘adults’ depending on the data-
base searched), DSM or ICD diagnosis of a severe mental illness
(schizophrenia spectrum disorders, bipolar affective disorder,
depression with psychosis, or other psychotic illness) or clinician-
diagnosed first-episode of psychosis. There were no limitations
employed for rates of psychotropic medication prescription, as
reporting of this was infrequently included.

Intervention

Types of studies included cross-sectional, cohort and longitudinal
designs.

Control

There were no limits on comparison groups, although only studies
with matched controls were eligible for meta-analysis.

Outcome

One or more nutritional outcomes, including energy, macronutri-
ents, micronutrients, fat subgroups, fibre, diet quality, food groups
and caffeine. We excluded animal studies, studies of people with
high-prevalence mental illness (depression and anxiety), or those
with eating disorders (anorexia and bulimia nervosa), case studies,
letters to the editor, intervention studies and studies with eating
behaviour outcomes that lacked specific dietary intake outcomes.
Alcohol was excluded as an outcome as we did not include sub-
stance use in our search terms. Excluded articles are summarised
in Fig. 1.

Data extraction

Where necessary, corresponding authors of included studies were
contacted for additional data for inclusion in meta-analysis.
A follow-up email was sent 3 weeks later if corresponding authors
did not reply to the initial request.

Data were extracted using standardised tables developed for this
review and included study design, population demographics and
dietary intake assessment methods. In cases of uncertainty regard-
ing quality assessment, or data extraction, a third independent
reviewer was consulted, until consensus was reached.

Study quality

Study quality was assessed twice for each individual study using a
standardised tool from the American Academy of Nutrition and
Dietetics.15 Two reviewers scored each study independently. The
lead author resolved discrepancies between the different scorers.
Scoring included ten quality criteria that were rated as being
absent, present or unclear in each study. This included the assess-
ment of population bias, study masking, a description of the
assessment tool, statistical methods and study funding. An
overall quality rating was assigned, with each study being rated
as: (a) negative, if six or more answers to the validity questions
are ‘no’, (b) neutral, if answers to validity criterion 2, 3, 6 and 7

do not indicate the study was strong, or (c) positive, if most of
the answers to validity criteria were ‘yes’ (including criterion 2,
3, 6 and 7 plus one extra criterion). No studies were excluded
based on quality ratings.

Data analysis

Studies were eligible for meta-analysis if they; (a) used a recognised
dietary-assessment method (i.e. 24 h recall) or cited a validation
study for the tool used, (b) had a matched control group who
were assessed at the same time as the target group, and (c) reported
outcomes in a compatible metric/measure. Comparisons against
national health surveys and other population data sources were
not eligible for meta-analysis.

All meta-analyses were performed using Comprehensive Meta-
Analysis 2.0.16 To account for expected heterogeneity between
studies, a random-effects model was used throughout.17 First, for
studies that used validated, or recognised and acceptable, dietary-
assessment tools, comparative meta-analyses were performed to cal-
culate a pooled mean difference (and 95% confidence intervals)
between participants with SMI and healthy controls in daily total
energy intake, the primary outcome of interest, measured in kilo-
joules per day (kJ).

As secondary outcomes, we also compared SMI and control
groups on daily mean intake of each macronutrient and micronu-
trient examined in a sufficient number of studies to justify meta-
analysis (>2), using the standard units of measurements for these
nutrients. If non-standard means were used, we calculated means
and standard deviations from the data of the studies where possible.
Along with examining differences using standard nutrient measure-
ment values, the overall difference between SMI and control groups
for daily intake of each macro/micronutrient was computed as
Hedge’s g, with resultant effect sizes classified as small (<0.2), mod-
erate (>0.2 to <0.8) or large (>0.8). Statistical significance was set at
P<0.05. For all analyses, the variance between studies was assessed
using Cochran’s Q and reported as I2, which quantifies the degree
of variance resulting from between-study heterogeneity, rather
than by chance.

For the primary outcome, we also applied several tests to
measure and adjust for publication bias: (a) Egger’s regression test
was used to quantify the risk of publication bias influencing find-
ings, (b) the ‘fail-safe N’18 was calculated to determine the
number of unpublished null studies that would invalidate the find-
ings, and (c) Duval & Tweedie’s trim-and-fill analysis was used to
re-calculate the pooled difference after adjusting for any studies
potentially reflecting publication bias.

Results

Identification and selection of studies

Electronic database searches identified 5538 unique titles after
accounting for duplicates, as summarised in Fig. 1. Five additional
titles were sourced by screening a relevant references.12 A review
of titles and abstracts led to the exclusion of 5394 titles. Full-texts
were assessed for the remaining 149 titles, of which 91 were
excluded for reasons detailed in Fig. 1. In total, 58 studies were
identified for critical appraisal and included in this review.19–76

The studies were conducted in 17 countries, with the majority
conducted in the USA (14 studies, n = 4885 participants), UK
(10 studies, n = 575), Spain (6 studies, n = 2637) and Australia
(6 studies, n = 1899). The majority of studies were cross-sectional
in design (48 studies, n = 33 915), and smaller numbers of cohort
(6 studies, n = 924) and case–control (2 studies, n = 275) studies
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were included, and 1 study each for longitudinal (n = 352) and
cross-cue reactivity (n = 15).

Characteristics of included studies
Participants

The 58 studies included a total of 35 481 people with SMI and 5465
non-psychiatric controls. Diagnoses within the studies were:
(a) limited to schizophrenia spectrum disorders (27 studies, 47%,
n = 26 230), (b) mixed SMI diagnoses (20 studies, 34%, n = 8301),
(c) limited to bipolar affective disorder (7 studies, 12%, n = 673),
and (d) limited to first-episode psychosis (4 studies, 7%, n = 277).

The majority of studies described participants as out-patients or
community-dwelling (40 studies, n = 6944), followed by in-patients
(8 studies, n = 886) and mixed settings (2 studies, n = 22 072). Eight
studies did not report participant setting. A total of 19 studies (33%)
used controls (n = 5465) and 20 studies (34%) used population data
as a comparator group.

Participants were receiving a range of psychotropic medications
including antipsychotics, mood stabilisers, antidepressants and
benzodiazepine medications. Medications were reported in a
range of formats including (a) chlorpromazine equivalents,
(b) per cent on psychotropic medications as a whole, (c) per cent
prescribed an antipsychotic medication, (d) per cent receiving anti-
psychotic polypharmacy, (e) per cent prescribed a mood stabiliser
medication, and (f) detailed description of the specific antipsychotic
and mood stabiliser medications prescribed. There were 17 studies

(29%) that did not describe medication prescription. See supple-
mentary File 4 for complete details.

Dietary intake assessment methods

Seventeen different types of dietary-assessment methods were iden-
tified. Only 12 studies (21%) cited validation studies for the nutri-
tion assessment method used. No study cited validation of the
dietary-assessment tool used in a SMI population. One study
reported piloting their food frequency questionnaire in 15 people
with SMI, however, these data were unpublished. A further 22
studies (38%) used recognised acceptable dietary-intake assessment
measures such as 24 h recall; however, only 11 studies (50%)
reported that dietitians or other trained interviewers completed
dietary intake assessment and analysed it using nutrition data-ana-
lysis software, and only four studies used multiple, non-consecutive
recalls. Weighed-food records, a more objective measure of dietary
intake, was used for two of these studies. In these two studies, one
study assessed 7-day dietary intake, and the other 2-day dietary
intake, both assessed by a dietitian/nutritionist. One study used a
3-day photographic food record assessed by a dietitian, also consid-
ered a more objective measure of dietary intake. For the remaining
studies for which validity of the assessment tool was unclear, 14
studies (24%) reported the assessment tool very broadly, such as
‘standardised questionnaire’ or ‘verbal questions’ and 9 studies
(16%) report using food frequency questionnaires without citing
validity, or questions taken from national health surveys.

Records screened:
5543

Records excluded:
5394

Full-text articles assessed
for eligibility:

149

Full-text articles excluded, with
reasons
(n = 91)

No eligible outcome data (n = 33)
Not an eligible population (n = 16)
Not an eligible study design (n = 23)
Unable to access full-text (n = 3)
Case reports (n = 4)
Conference abstracts (n = 12)

Studies included in
qualitative synthesis:

58

Studies included in
quantitative synthesis

(meta-analysis):
7

Energy (n = 7)
% energy carbohydrate (n = 3)
% energy protein (n = 3)
% energy fat (n = 3)
% energy saturated fat (n = 3)
Sodium (n = 3)
Vitamin B6 (n = 3)
Vitamin C (n = 3)
Zinc (n = 3)

Records identified through
database search after
duplicates removed:

5538

Records identified
through screening

reference lists:
5
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Fig. 1 PRISMA flow chart.
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Dietary outcomes

Awide variety of dietary outcomes were assessed. The most common
dietary outcome measures were energy intake (22 studies), macronu-
trients (carbohydrate, protein, fat) (20 studies), individual fatty acids
or fat subgroups (20 studies), fibre (16 studies), food groups/categor-
ies (14 studies), caffeine or coffee intake (12 studies), overall dietary
patterns (9 studies) and micronutrients (9 studies). One study also
reported health (dietary) knowledge as a secondary outcome.
Dietary outcomes were reported in a range of different metrics. For
these reasons it was difficult to conduct direct comparisons.

Quality of studies

In total, 39 studies (67%) received a neutral score, 13 studies (22%)
received a negative score and 6 studies (10%) received a positive
score. Key areas of weakness included: (a) lack of concurrent controls,
and comparability of groups on important confounding factors,
(b) lack of use of independent assessors and masking for data collec-
tors (when concurrent comparator groups were used), (c) measure-
ments not being based on standard, valid and reliable methods and
procedures, (d) measurements implemented at unclear level of preci-
sion, and (e) inconsistent measures used across groups. Individual
study quality data are outlined in supplementary File 5.

Quantitative analysis

In two studies that only reported median averages,46,50 medians were
used as an imputed mean and standard deviations were estimated
from the pooled standard deviations across all other studies. For the
one study that did not report standard deviations for controls,54 stan-
dard deviations was imputed from a study of similar sample size.42

Energy

Seven studies (n = 1448) reported energy intakes for both people
with SMI and controls.27,32,46,47,50,51,55 Mean energy intake among
individuals with SMI was 1332 kJ/day higher than among the con-
trols (95% CI 487–2178 kJ/day, P = 0.002), with a moderate effect
size for the difference between groups (7 studies, g = 0.463 (95%
CI 0.159–0.767), P = 0.003). Although there was heterogeneity
across the study data (Q = 25.7, P < 0.001, I2 = 76.7%), there was
no evidence of publication bias (P = 0.328 for Egger’s regression
test), and the fail-safe N was 67 (estimating that 67 unpublished
‘null’ studies would need to exist for the actual P-value to exceed
0.05). A trim-and-fill analysis did not identify any outliers, and
the random-effects point estimate remained at g = 0.463. These
findings were in line with the two studies that used weighed-food
records that found: (a) energy intake was significantly higher in

the schizophrenia group compared with the general population,64

and (b) energy intake increased with the commencement of olanza-
pine, in line with the weight gain observed.35

Subgroup analysis found the mean difference in energy intake
for the schizophrenia spectrum cohorts compared with controls
was +1695 kJ/day (95% CI 380–3010 kJ/day), P = 0.012, and the
mean difference between energy intake in bipolar disorder-only
cohorts compared with controls was +827 kJ/day (95% CI 146–
1508 kJ/day), P = 0.017. The between-group difference in energy
intake for bipolar disorder-only and schizophrenia spectrum-only
cohorts was not statistically significant (Q = 1.32, P = 0.251).
These are illustrated in Fig. 2.

Additional nutrients

Three studies (n = 387) reported data able to be pooled for meta-
analysis for sodium, vitamin B6, vitamin C and zinc.47,50,55

Sodium intake was significantly higher in the SMI group (mean dif-
ference 332 mg, 95% CI 174–490 mg, Z = 4.121, P < 0.001, I2 = 12%,
g = 0.414). There was no significant difference in pooled intakes of
vitamin B6, vitamin C and zinc between people with SMI and con-
trols (all P > 0.2). See Table 1 for meta-analysis results for energy
and nutrient intakes.

Qualitative synthesis

Dietary patterns and diet quality scores were assessed in eight
studies and two studies, respectively. The SMI group was found to
have less healthy dietary patterns in eight studies36,46–49,58,76 and
women had lower diet quality in one study that assessed diet
quality,20 and a mean diet score within the ‘unhealthy’ category
for the other study assessing diet quality.63 No included study
found healthier dietary patterns for the SMI group when compared
with the control or population data.

Four studies reported a relationship between dietary patterns and
SMI. A higher ‘Western’ and ‘modern’ dietary pattern was positively
associated, and ‘traditional’ dietary pattern negatively associated with
bipolar disorder.46 A ‘cereal’ dietary pattern (bread, rice, confection-
ary etc.) was positively associated with schizophrenia whereas a ‘vege-
table’ dietary pattern was not.72 Higher energy intake, and lower
protein intake, were positively associated with general symptom
severity in early psychosis in one study,51 whereas life stress was posi-
tively associated with increased refined sugar intake in people experi-
encing psychosis but negatively associated with refined sugar intake
in both high-risk for psychosis and healthy participants, in the
same study. A fourth study in Japan found men who had infrequent
intakes of vegetables, mayonnaise, potatoes, soy products, seaweed

Group by
status Study name Statistics for each study Difference in means and 95% CI

Difference
in means

Standard
error

Lower
limit

Upper
limitVariance Z-value P Total

Bipolar Disorder Chang et al (2017)27 796.000 422.684 178662.170 –32.446 1624.446 1.883 0.060 166

Bipolar Disorder Evans et al (2014)32 288.000 541.768 293512.737 –773.846 1349.846 0.532 0.595 91

Bipolar Disorder Jacka et al (2011)46 1691.000 688.646 474232.978 341.279 3040.721 2.456 0.014 714

Bipolar Disorder 826.998 347.507 120760.941 145.897 1508.098 2.380 0.017 971

Schizophrenia Jahrami et al (2017)47 2273.800 342.886 117570.467 1601.757 2945.843 6.631 0.000 240

Schizophrenia Konarzewska et al (2014)50 –500.589 700.776 491086.341 –1874.084 872.906 –0.714 0.475 86

Schizophrenia Manzanares et al (2014)51 2461.000 582.928 339805.138 1318.482 3603.518 4.222 0.000 90

Schizophrenia Nunes et al (2014)55 2565.000 1083.224 1173373.184 441.921 4688.079 2.368 0.018 50

Schizophrenia 1695.052 670.884 450085.577 380.143 3009.960 2.527 0.012 466

–4000.00 –2000.00 0.00 2000.00 4000.00

Higher in controls Higher in patients

Fig. 2 Meta-analysis of energy intake in bipolar disorder and schizophrenia.

All comparisons: energy in kilojoules.
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and fish products had more pronounced psychiatric symptoms,
although this correlation was not found in women.76

Fruit and vegetable intake was found to be lower in the SMI
group compared with controls/population data in three
studies48,52,62 and less than country/region-specific recommenda-
tions in nine studies26,34,39,41,43,52–54,63 and higher compared with
the general population in one study.77 Low intakes, or lower
intakes than comparison groups, were found for fish54,63 and nuts
and vegetable oils.20 Large intakes, or higher intakes than compari-
son groups, were found for carbonated beverages,20 sweetened bev-
erages,30 soft drinks,69 cakes and other sweets,69 white bread,43

hydrogenated oils20 and fast food/takeaway foods.43,62 In addition,
one study found poor diet literacy41 and one study found difficulties
obtaining and/or cooking food48 for people with SMI.

Results for macronutrients and micronutrients were mixed when
compared with reference groups and recommended intakes, with no
clear findings emerging. There were trends for studies to find lower
mono- and polyunsaturated fats,24,28,29,55 and higher intakes of
total and saturated fat51,54,57,64,65,72 and trans-fats55 in the SMI
groups when compared with a comparator (control or population
data). In addition, higher sugar intake was found in two studies.57,72

Results for fibre intakes were mixed when compared with
controls or population data, although the SMI group consumed
less than the national/region recommendations in nine
studies24,29,42,44,47,50,54,65,68 and adequate intake in one study.55

For caffeine intake, five studies found higher caffeine intakes, or
high caffeine intakes (≥200 mg/day), to be more frequent in the
SMI group compared with the reference group19,37,44,65,66 and one
study found no difference.22 One study found people with psychosis
to have a higher frequency of ‘high’ coffee consumption (≥5 cups/
day) compared with other mental illnesses including depression
and alcohol use disorder.75 Seven studies found smokers in the
SMI groups to have the highest caffeine intakes.19,22,23,25,37,65,66

Differences in reporting of caffeine and caffeinated drinks as out-
comes meant that data could not be pooled for meta-analysis.

Discussion

Main findings

This is the first meta-analysis of dietary intake in people with either
psychosis or bipolar disorder and showed significantly higher total
energy and sodium intakes compared with controls. This study also
found consistent reports of less healthy dietary patterns including
low intakes of fruit and vegetables, and high intakes of takeaway
and other convenience foods, and sugar-sweetened beverages.
A previous qualitative synthesis in schizophrenia and schizoaffect-
ive disorder12 suggested poorer dietary patterns in this population.
Poorer dietary patterns are not limited to schizophrenia and schizo-
affective disorder and included all those with a SMI diagnosis,
although energy intake appears to be highest for those with psych-
otic disorders. This was also the first study to systematically review
dietary intake assessment methods and strength of reporting, high-
lighting a need to improve scientific rigour in this area.

Interpretation of our findings and comparison with
findings from other studies

The strongest evidence was found for higher energy and sodium
intakes in SMI populations, with statistically significant differences
compared with controls (+1332 kJ/day and +322 mg/day higher in
those with SMI, respectively) when pooled intakes obtained from
validated assessment tools were compared with matched controls.
These findings are consistent with the two studies using weighed-
food records (considered the most accurate method) that found:
(a) a significant increase in caloric intake coinciding with weight
gain,35 and (b) a schizophrenia group that consumed more energy,
sugar and fat compared with the general population.64 Both meta-
analyses revealed moderate effect sizes (g = 0.46 and g = 0.41,
respectively), and are of considerable clinical relevance, particularly
an increased energy intake of 1332 kJ per day, given that: (a) the
general population is already overconsuming energy78 and salt,79

and (b) this is compoundedwith high levels of sedentary behaviour80

and low cardiorespiratory fitness,81 which helps to explain the
alarming rates of obesity, metabolic syndrome, diabetes, cardiovas-
cular disease and premature mortality in people with SMI.3

The weight change dynamics paradigm of Hall and coworkers’82

predicts that every 100 kJ intake excess will have an eventual body
weight change of 1 kg. Applied to the findings from this study,
someone with SMI would weigh on average 13 kg more than the
general population (mean 8 kg and 17 kg in the bipolar disorder
and schizophrenia groups, respectively) from dietary factors alone.

Increased energy and sodium intakes are likely explained by
increased hunger and preference for ‘discretionary foods’ such as
sweetened beverages and convenience foods, which are high in
sugar, salt and fat (and therefore energy) and low in beneficial nutri-
ents such as fibre, vitamins and minerals. Reasons for increases in
appetite remain to be clarified. A wide variety of neuroreceptor
and neuroendocrine factors regulate eating behaviour and appetite
in SMI.83 Dopamine, serotonin, muscarinic and histamine receptors
have all been implicated in antipsychotic-induced increases in
hunger, with drugs with high affinity for 5HT2c and muscarinic
receptors associated with the greatest risk of weight gain.84,85

Compounded with the lower levels of physical activity among
people with SMI,80 this helps to explain the stark difference in
weight and BMI status between people with SMI and the general
population.86

Intakes of the micronutrients vitamin B6, vitamin C and zinc
were not significantly different from controls in our analyses,
although these were limited to the few studies that included such
data. Given a previous analysis found blood levels of micronutrients
were significantly lower in SMI compared with healthy controls,87

more well-designed dietary intake studies should investigate micro-
nutrients, particularly those with a close relationship to mental
health, such as folate.

Strengths and limitations
Search strategy

The search strategy was limited to articles written in English and
therefore articles written in another language were not reviewed.

Table 1 Meta-analysis of dietary energy and nutrient intakes

Comparison Studies, n Hedges g 95% CI Z-value P I2 Mean difference 95% CI Z-value P I2

Energy (kJ) 7 0.463 0.159 to 0.767 2.986 0.003 77 1332 487 to 2178 3.089 0.002 76
Sodium (mg) 3 0.414 0.181 to 0.646 3.488 <0.001 12 322 174 to 490 4.121 <0.001 0
Vitamin B6 3 0.484 −0.532 to 1.499 0.933 0.351 95 0.4 −0.4 to 1.2 0.999 0.318 96
Vitamin C (mg) 3 0.132 −0.530 to 0.794 0.391 0.696 88 8.7 −47.0 to 64.4 0.305 0.760 86
Zinc (mg) 3 0.369 −0.233 to 0.971 1.202 0.229 85 1.6 −1.4 to 4.5 1.038 0.299 85

Dietary intake in severe mental illness

255
https://doi.org/10.1192/bjp.2019.20 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.2019.20


In addition, grey literature was not searched for this review. The
study aimed to focus on naturalistic cohort data of real-world
patients’ dietary consumption such that the results would reflect
clinical reality, hence the inclusion of cohort/cross-sectional
studies, and the exclusion of randomised controlled trial data.

Medication

Attempts were made to disentangle the effects of antipsychotic and
mood-stabilising medication; however, because of insufficient
reporting, limited conclusions could be made from this review.
Given the differing effects on metabolic health of antipsychotics
and mood-stabilising medications, more research is needed to
explore the specific effects of individual medications on dietary
intake and eating behaviours.

Dietary-assessment methods and tools

Qualitative synthesis found a large range of dietary-assessment and
analysis methods and outcomes were employed, a clear challenge
for interpreting dietary intake. A large proportion (37%) either
used an unvalidated tool or did not report whether the tool had
undergone validation, which limits generalisability of any findings.
Those studies that used validated assessment or recognised, accept-
able methods were often not specific to mental health populations;
that is, it is unknown if the tools perform accurately or individuals
with mental health diagnoses can accurately report on dietary
intake. However, the two studies using weighed-food records and
one study using a photographic food diary (i.e. more objective mea-
sures of dietary intake), found results in line with the results
obtained in the current review. The overall strength of reporting
in many studies was also limited, with the majority considered to
be neutral (i.e. neither strong nor weak, n = 40).

The dietary intake methods used in studies included in this
meta-analysis were based on self-report, so may reflect subjective
bias. This review comprehensively and systematically reviewed all
published studies, providing a best-guess insight into dietary
intake in people with SMI. Misreporting is a common issue in the
general population, with an average energy underreporting of
approximately 20%, and higher in people who are obese (∼30%).
Given that people with SMI commonly experience additional bar-
riers, including cognitive impairment, lack of motivation and
poor memory, misreporting could be expected to be more
common, and to have a larger impact, in this population suggesting
the findings on energy intake may be an underestimation.
Comparisons against population data can be misleading as the
population data can be captured years or even decades earlier, are
generally unmatched to the target group and may have used a dif-
ferent nutrition assessment method to the target group. These
provide potential explanations for conflicting results, which have
been reported.47,74

Results from this review suggest that no dietary-assessment
method or tool has been thoroughly validated in SMI. There is a
clear need for subjective measures of dietary assessment to be com-
pared with objective measures, such as biomarkers, to assess the
accuracy of self-report measures in people with SMI. Biomarkers,
such as carotenoids which are reflective of fruit and vegetable
intake,88 or doubly labelled water which is reflective of total
energy intake,89 are validated specific measures of dietary intake
in the general population. Although direct relationships between
diet and objective biomarkers likely also exist in mental illness, con-
sideration of certain factors is needed when interpreting results. For
example, inflammation associated with mental illness may reduce
the levels of these biomarkers. Given cognitive impairment, poor
memory, motivation difficulties and potential recall bias, those
assessing dietary intake need expertise or training in dietary-

assessment method selection and implementation, to ensure appro-
priate use of particular methods. Given short-term, ‘snapshot’
assessments of dietary intake were commonly used (such as the
use of 24 h recalls), long-term dietary intake in SMI may require
further investigation. Meta-analyses in this review were also
limited because of the range of metrics used to report outcomes,
placing greater importance on complementary qualitative synthesis.

First-episode psychosis

As the pooled prevalence of recovery in first-episode of psychosis is
38%,90 and weight gain and metabolic decline are most rapid in
first-episode psychosis in the earlier stages of psychotropic medica-
tion treatment,7 it was deemed imperative to review studies that
included clinician-diagnosed first-episode psychosis. The four iden-
tified studies in first-episode psychosis found unfavourable dietary
intakes,59,60,62,74 in line with the results for established, enduring
SMI. This is particularly important, since increased food intake
and the majority of associated weight gain is believed to begin fol-
lowing initiation of antipsychotic treatment.11,91 Furthermore,
first-episode psychosis has been identified as a ‘critical period’ for
targeting lifestyle behaviours in order to prevent obesity and meta-
bolic dysfunction from arising later in life.92

Impact of diet on brain health

There was limited information obtained from the systematic review
for the impact of diet on brain health and mental illness symptom-
atology; however, evidence in this area is growing. There appears to
be a bidirectional relationship between diet quality and depres-
sion,93 with emerging randomised controlled trial evidence
finding that improvements in diet quality correlate with improve-
ments in depressive symptoms.94,95 Additionally, dietary intake
appears to be a factor in brain health, which may be of particular
relevance given the neurodegeneration involved with SMI. High
blood sugar and a Western diet, which is high in processed, non-
nutritious foods, and low in commonly recommended foods of a
healthy diet, are associated with smaller hippocampal volume.96,97

Further, a meta-analysis has also demonstrated the potential pre-
ventative action of diet on the development of a series of brain ail-
ments including cognitive impairment (eight studies, relative risk
(RR) = 0.60, 95% CI 0.43–0.83) and depression (nine studies,
RR = 0.68, 95% CI 0.54–0.86).98

Future recommendations

Future recommendations include:

(a) use of technology to assist people with mental illness to record/
remember foods consumed;

(b) use of food models/images and a food checklist to assist people
with remembering food and beverage items and to estimate
portion sizes;

(c) using a trained interviewer or diet expert such as dietitian;
(d) using an online dietary assessment primer or published

review99 to choose the most appropriate assessment method;
and

(e) using relevant guidelines such as Strengthening the Reporting
of Observational Studies in Epidemiology – nutritional epi-
demiology (STROBE-nut)100 to enhance reporting of dietary
intake studies.

Additionally, further research should be dedicated to the following
areas:

(a) comprehensive evaluation of dietary intake relative to psycho-
tropic medications;
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(b) dietary intake in the early stages of illness as targets for pre-
ventative intervention;

(c) dietary intake pre-illness onset to observe if unhealthy dietary
intake precedes illness onset (i.e. at-risk mental state), and
whether any dietary factors may indicate the onset of illness;

(d) the effect of dietary patterns on psychiatric symptoms, and
characteristic of illness such as cognitive impairment, in
people with SMI; and

(e) evaluating the validity and reliability of dietary-assessment
methodologies in people with SMI to determine appropriate
methods for future use, or facilitate the development of new
methods. Validation should be completed using energy equa-
tions to determine accuracy and where possible use objective
biomarkers to validate.

Implications

Overall, the findings of this study are clinically important, as poor
dietary intake, particularly low intakes of fruit and vegetables, and
high intakes of fast food and other convenience foods, and sweet-
ened beverages, may lead to greater risk for future cardiometabolic
illness. Dietary interventions should be a standard part of care for
people with SMI, to help mitigate the physical health disparities
in this population compared with the wider population.
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