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Abstract

People experiencing a severe mental illness (SMI), such as schizophrenia,

schizoaffective disorder, bipolar affective disorder or depression with psy-

chotic features, have a 20-year mortality gap compared to the general popu-

lation. This ‘scandal of premature mortality’ is primarily driven by

preventable cardiometabolic disease, and recent research suggests that the

mortality gap is widening. Multidisciplinary mental health teams often

include psychiatrists, clinical psychologists, specialist mental health nurses,

social workers and occupational therapists, offering a range of pharmacolog-

ical and nonpharmacological treatments to enhance the recovery of clients

who have experienced, or are experiencing a SMI. Until recently, lifestyle

and life skills interventions targeting the poor physical health experienced

by people living with SMI have not been offered in most routine clinical

settings. Furthermore, there are calls to include dietary intervention as

mainstream in psychiatry to enhance mental health recovery. With the inte-

gration of dietitians being a relatively new approach, it is important to

review and assess the literature to inform practice. This review assesses the

dietary challenges experienced by people with a SMI and discusses potential

strategies for improving mental and physical health.

Understanding severe mental illness

Severe mental illness (SMI) is a term most frequently used

to describe people experiencing a psychotic illness, where

the psychosis refers to a loss of contact with reality. Psy-

chosis is a key component of several psychiatric disorders,

including schizophrenia, schizoaffective disorder, bipolar

affective disorder, psychotic depression, drug-induced

psychosis and organic psychosis (1). People with psy-

chotic symptoms experience changes in thoughts, beliefs,

feelings and/or behaviour. Psychotic symptoms include: (i)

hallucinations- seeing, hearing, feeling, tasting something

not experienced by others; (ii) delusions- firmly held, false

beliefs not consistent with ones culture; and (iii) disorgan-

ised speech and behaviour, such as incorporating unrelated

topics during conversation, and producing an inappropri-

ate emotional response to a situation. In addition, people

living with SMI also experience ‘negative symptoms’, which

include being withdrawn, an inability to feel pleasure, lack

of interest, low levels of motivation and emotional blunt-

ing. They may also experience cognitive impairments,

including memory and planning deficits, as well as sleep

disturbances.(1). Treatments for psychotic illness include

antipsychotic medications (APMs), which are frequently
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combined with psychosocial interventions delivered by a

multidisciplinary team.

Common psychosocial interventions include mindful-

ness, cognitive behaviour therapy (CBT) and dialectical

behaviour therapy (DBT). Historically, core members of

mental health treatment teams have included psychia-

trists, clinical psychologists, nursing specialists, social

workers and occupational therapists. Dietitians have

appeared inconsistently, limited to mental health ser-

vices committed to physical health, where resources

have been permitted. It is well-recognised that people

living with a SMI experience a 20-year mortality gap,

predominantly as a result of cardiometabolic disease (2).

Delivering lifestyle and life skills interventions, including

dietary education, physical activity and smoking cessa-

tion, to reduce cardiometabolic risk factors is an urgent

priority. Dietary interventions are an important compo-

nent of comprehensive lifestyle and life-skills interven-

tions. Until recently, trials and clinical guidelines for

dietary interventions targeting physical health in SMI

have been scarce. A review of the evidence base is

urgently needed. A literature review was conducted

through PubMed using key terms related to: (i) severe

mental illness; (ii) cardiometabolic health; and (iii) diet

and nutrition. Literature was revised and summarised

to assesses the dietary challenges experienced in SMI

and discusses potential strategies to improve mental

and physical health.

Adverse physical health effects of antipsychotic
medication

One of the key contributors to poor physical health in

people living with SMI is severe weight-gain associated

with antipsychotic medication. This weight gain is most

significant during the first 12 weeks after antipsychotic

medication initiation, progressing to a mean of 12 kg

over the first 2 years, and 19 kg over the first 4 years of

treatment (3). An analysis of 34 head-to-head and pla-

cebo-controlled studies lasting between 3 weeks and

12 months found the weight gain in APM ranged from

3.8 to 16.2 kg for olanzapine, 0.9 to 9.5 kg for clozapine,

1.9 to 7.2 for risperidone, 2.3 to 6.1 kg for quetiapine

and 0 to 4.4 kg and aripiprazole (4). Obese individuals are

more than twice as likely as those with a recommended

body mass index to report missing their medication, (5)

warranting investigation into the potential role of weight

changes and medication adherence.

People receiving antipsychotic therapy frequently com-

plain of insatiable hunger, particularly those on clozapine

and olanzapine (6–9). Combining these factors with alter-

ations in taste and smell, cravings for processed sugary or

high fat foods (10), low levels of motivation/sedation (11),

sedentary behaviour (12) and often restricted budgets (13),

provides a potent mix for poor metabolic health. Addi-

tionally, low mood and depression can also lead to

overeating and comfort eating (14). Furthermore, people

living with SMI may have lower resting energy expendi-

ture than the general population, contributing to rapid

weight gain (15,16). Possible explanations are changes in

body composition (i.e. fat-free mass) and/or direct effects

of medication (15,16).

The reasons for the significant increase in hunger levels

are not yet clear. Dopamine, serotonin, muscarinic and his-

tamine receptors have all been implicated in antipsychotic-

induced increases in hunger, with drugs with high affinity

for 5-HT2C and muscarinic receptors being associated with

the greatest risk of weight gain (17,18). A wide variety of

neuroreceptor and neuroendocrine factors regulate eating

behaviour and appetite in SMI (19). Changes in ghrelin and

leptin hormones have also been reported, particularly in

the early stages of medication use, likely reflecting rapid

increases in fat mass often associated with antipsychotic

initiation (20,21).

Disordered eating behaviours related to mental illness

and psychotropic medication are widely known. Binge

eating, fast-eating syndrome, risk of an eating disorder

and other nonstandard eating habits such as continual

snacking are commonly reported in SMI (22,23). A

cross-sectional comparison of people experiencing bipo-

lar affective disorder with the general population found

that the poorer dietary habits in the former were

related to high levels of binge-eating and emotional eat-

ing (24). Fast-eating syndrome is commonly observed in

people experiencing SMI and, although hunger plays a

role in the rapid consumption of food, a lack of mind-

fulness often means consuming excessive amounts with-

out recognition of satiety cues. Evidence suggests that

mindfulness-based interventions may play a role in

reducing the prevalence of these disordered eating

habits (25). Financial limitations and limited access to

both food and cooking equipment often lead to food

insecurity (26). When combined with a lack of motiva-

tion, as well as potentially limited nutrition and cook-

ing knowledge and skills, people with SMI often have a

limited structure to their eating patterns, frequently

resorting to convenience options without any forward

thinking and planning for meals. Enhancing shopping

and meal planning skills may play a substantive role in

those struggling to structure daily routines. In addition,

including parents/carers in education and goal-setting

exercises, or providing information resources, can assist

in developing a home environment conducive to

healthy lifestyle through meal planning, purchasing of

healthier food options, assisting clients to improve life-

skills and reinforcement of key messages.
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Dietitians also need to be mindful that positive symp-

toms of the illness may affect food intake. Delusions (e.g.

believing water has been poisoned) and hallucinations

(e.g. voices saying not to eat certain foods) can signifi-

cantly alter food intake and, when identified, need to be

discussed further with the mental health team to ensure

adequate and appropriate intervention/management

strategies. Substance use is higher in people with mental

illness compared to the general population. This can be

closely associated with food insecurity and can be a sig-

nificant barrier to behaviour change (27). Dietitians need

to consider individual nutrient concerns associated with

substance use (e.g. thiamine with alcohol abuse) (28). For

clients with food insecurity, referral to appropriate ser-

vices may assist in improving access to reduced-cost

nutritious foods, and adequate food storage and cooking

equipment.

Additional diet-related considerations for this popula-

tion include poor oral health, constipation, osteoporosis

and gastro-oesophageal reflux disease (GORD). A number

of factors contribute to a poor oral health, such as dry

mouth (common side effect of APMs), poor oral hygiene,

amotivation, fear of visiting the dentist, dental costs and

limited access to services. A key dietary contributing fac-

tor is an excessive intake of sweet and acidic foods and

drinks, and suboptimal daily oral hygiene practices. The

poor oral health in people experiencing SMI may be an

important, overlooked factor contributing to premature

cardiovascular disease (CVD) (13). Constipation is com-

monly associated with APMs, particularly clozapine (29).

The severe states of constipation may be reflective of

impaired peristaltic movement associated with clozapine.

Nutrition assessment of people receiving clozapine medi-

cation should include a review of bowel habits, as well as

fluid and fibre intakes. More severe and/or persistent

cases of constipation may require liaison with the medical

team. GORD is also highly prevalent in people receiving

APM treatment, particularly clozapine (30). The symptoms

of GORD may be contributed to by the consumption of

large quantities of caffeinated and carbonated drinks, fast

eating and obesity. Other potential mechanisms have been

suggested, including the effect of clozapine on vagal regu-

lation of oesophageal peristaltic movement, possibly

impairing swallowing, similar to the effect on bowel

habits, or the anticholinergic properties of clozapine,

which may decrease peristalsis and gastric emptying (30).

Osteoporosis is more prevalent in SMI than in the general

population. APM-induced hyperprolactinaemia with

gonadal hormone deficiency not only impacts libido and

the menstrual cycle (and thus fertility), but also bone

metabolism, with low bone density being reported (31).

Other lifestyle factors impacting bone health include poor

nutritional status, low vitamin D levels, low physical

activity levels, alcohol intake and smoking.

Metabolic complications

Rapid weight gain contributes to the high rates of over-

weight and obesity in people living with SMI, with one and

a half times the rate of metabolic syndrome, twice the rate

of diabetes and five times the rate of hypercholestero-

laemia, compared to that in the general population (32–35).

In addition, olanzapine and clozapine may directly influ-

ence glucose homeostasis, as well as lipid and triglyceride

levels, independent of other metabolic changes (36). These

cardiometabolic complications are key driving factors in

the increasing mortality gap. The potential for specific

antipsychotic medications to promote weight gain, and

glucose and/or lipid disturbances are described in Table 1.

Given the adverse effects of antipsychotic medications,

frameworks have been developed for routine metabolic

monitoring in people treated with antipsychotic medica-

tions (37–40). Furthermore, positive cardiometabolic algo-

rithms have been developed for both mental health teams

and associated allied health clinicians providing clinical

guidelines on psychotropic and metformin medication pre-

scribing, and also recommended interventions (41,42).

Dietary intake

Numerous cross-sectional studies have assessed the diet-

ary intake of those living with SMI, as reviewed elsewhere
(43). The majority of these studies have focused on life-

style factors that contribute to metabolic abnormalities

and risk of CVD in established illness compared to the

Table 1 Weight gain, and lipid and/or glucose disturbance potential

of antipsychotic medications

Antipsychotic

medication

Weight gain

potential

Risk of lipid and/or

glucose disturbance

Chlorpromazine Substantial High (with limited data)

Clozapine Substantial High

Olanzapine Substantial High

Paliperidone Intermediate Mild

Quetiapine Intermediate Moderate

Risperidone Intermediate Mild

Thioridazine Intermediate High (with limited data)

Amisulpride Low Mild

Aripiprazole Low Low

Fluphenazine Low Low (with limited data)

Haloperidol Low Low

Perphenazine Low Low

Ziprasidone Low Low

Reproduced with permission (80).
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general population. The review concluded that poor diets

are likely contributors to weight gain and metabolic

abnormalities (43). The most common findings were diets

lower in fruit and fibre, and a higher intake of takeaway

food and sweet foods and drinks compared to the general

population (43). Studies that assessed energy intake found

higher intakes in those with SMI (44–46), whereas evidence

is also available demonstrating that the diets of those with

SMI are lower in vegetables, legumes and dairy compared

to the general population (47). It is important to note that

the general population, which forms the comparison

group in many studies, may also fail to meet national

dietary standards, potentially masking the degree of the

adverse dietary patterns in people with SMI (48,49). In

addition, caffeine overconsumption is common, with peo-

ple living with schizophrenia being twice as likely to con-

sume >200 mg day–1 (50,51). Many consumers are likely

using caffeine to combat negative symptoms and the

sedating effects of medication; however, large doses of

caffeine have been linked to worsening anxiety, sleep dis-

turbances and psychomotor agitation (52), which are

issues already commonly experienced by people with

mental illness. There have also been suggestions that psy-

chosis may worsen with excessive caffeine intake (52).

Nutrient-medication interaction

Similar to many medications, there are clinically relevant

interactions between nutrients and APMs. Some of the

key interactions can be outlined. Caffeine has been

found to inhibit clozapine clearance. Caffeine competes

for the same metabolic pathway as clozapine, likely

inhibiting clozapine metabolism through the CYP1A2

enzyme, elevating its serum levels. A study in healthy

volunteers suggested that daily doses of caffeine from

400 to 1000 mg inhibit the metabolism of clozapine to

an extent that may be clinically significant (53). A second

study found similar effects on hospitalised patients

receiving clozapine (54). In addition, regular caffeine con-

sumers who stopped caffeine intake showed a significant

reduction (47%) in serum clozapine levels (55). Clinicians

(doctors and dietitians) should be aware that many

APMs (particularly clozapine) are sedating and that con-

sumers will drink caffeinated drinks as a stimulant to

offset the effects of sedation. Caffeine intake should not

only be documented over time for stability, but also to

detect escalating use and even abuse, with information

being fed back to the prescribing psychiatrist, in case

APM dose adjustment might be necessary.

Lithium is predominantly filtered by the glomerulus in

the kidneys and excreted in the urine. Lithium excretion

is affected by fluid and electrolyte balance and the

glomerular filtration rate: sodium promotes lithium

clearance, whereas a lowering of fluid and sodium levels

causes reabsorption of lithium in the proximal tubule,

with a risk of lithium intoxication (56). Dietitians should

suggest a gradual reduction in sodium, and work in con-

junction with treatment teams to ensure that lithium

levels are monitored. In addition, the risk of clinical

hypothyroidism during lithium treatment should be con-

sidered in countries where iodisation programmes are not

implemented (57). Grapefruit juice increases the bioavail-

ability of benzodiazepines (diazepam, triazolam, midazo-

lam) and antidepressants (carbamazepine, buspirone,

sertraline) and should be avoided by patients receiving

these medications (58). Given the risk for a hypertensive

crisis, clients prescribed a monoamine oxidase inhibitor

need to limit the amount of tyramine in their diet and

have their blood pressure monitored (59). A comprehen-

sive description of psychotropic medication-nutrient

interactions has been published previously (60).

Dietary interventions in severe mental illness

Recent evidence has demonstrated that nutrition interven-

tions, as part of a lifestyle programme, can prevent

weight-gain in early psychosis (61,62) and reduce weight in

established illness (63,64). These findings, in addition to

improvements in additional markers of metabolic health,

have been confirmed through meta-analyses (65–67). A

recent meta-analysis in severe mental illness found that

dietitians were highly effective when providing dietary

interventions in people with severe mental illness (68).

Although future studies need to assess the long-term

impacts on anthropometric, biochemical, nutrition and

physical outcomes, psychiatric symptomatology, and

readmission rates, there is sufficient evidence to support

the use of nutrition interventions in combination with

exercise as core components of mental health services.

Current research is now transitioning to effectiveness

studies for the implementation of such lifestyle pro-

grammes as routine care. Future models of best practice,

for example, may be to embed dietitians and exercise

professionals within mental health teams, to provide

intervention as part of standard care from the commence-

ment of antipsychotic medication. In one cohort, this

method found that increases in weight and waist circum-

ference could be minimised, and diet quality improved,

when people commence antipsychotic medication (61,69).

Individualised nutrition counselling

Individualised intervention could be seen as gold standard

for nutrition intervention in people with SMI, as it is for

the majority of populations. The same elements that are

used to promote positive cardiometabolic health in the
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general population can be used in people with SMI.

However, dietitians need to consider certain characteris-

tics of the illness and medication side effects, which may

present as barriers to effective practice. Kwan et al. (70)

described key practice points for dietitians for providing

individualised counselling in people experiencing SMI. In

particular, dietitians need to consider the impact of low

attendance rates, a reduced ability to process and retain

information as a result of impaired cognition and the

sedating effects of medication, lower motivation levels,

sedentariness, social exclusion and isolation, and financial

restraint. Strategies to combat these barriers are high-

lighted in Table 2.

Dietitians need to utilise appropriate behaviour change

strategies to induce sustainable change in clients with

SMI. The Transtheoretical Behaviour Change Model

(Stages of Change Model), Mindful Eating Awareness and

Motivational Interviewing are common strategies imple-

mented by dietitians and can be useful approaches in

SMI. Cognitive adaptive training (CAT), CBT and DBT

are common psychosocial strategies implemented for

mental health outcomes (71). In addition, CBT and DBT

may be used to modify food intake in eating disorders (72).

To date, the effect of these on eating behaviours in people

with SMI is largely unknown but, given their successful

use in other outcomes in people with SMI, may be

Table 2 Challenges for dietary counselling in people with severe mental illness and practical strategies to address them

Barrier or challenge Strategy

Attendance

• Phone or text message the patient the day before, or the day of, the scheduled appointment

• Offer late morning or afternoon appointments (antipsychotics are major sedatives and

create challenges for early waking)

Impaired ability to process

and retain information

At each appointment provide clear, written advice on:

• dietary recommendations and goals

• physical activity goals (where appropriate)

• next appointment date and time

Reduced motivation levels

• Ensure information and education are provided when the patient is least sedated.

• Reinforce advice at each visit

• Disappointment at not achieving goals can be a major barrier, show motivation and enthusiasm,

and celebrate small achievements

Medication effects on promoting

obesity and diabetes • Collaborate/communicate with prescribing psychiatrist and form a therapeutic alliance

Sedentariness

• Set physical activity/structured exercise goals together with family, carer or case worker

• Provide handouts with written and visual supports

• Consider referral to exercise physiologist

Social exclusion and isolation

• Gain support from mental health case workers, friends, carers and allied health professionals

Financial Restraint

• Consider the consumers living situation?

• Consider when the consumer receives income or support from services, to assist in developing

a food budget where appropriate

• Is there access to appropriate food storage facilities?

• Is there access to adequate cooking equipment?

• Is there access to cheaper healthy foods?

Poor nutritional intake

• Improve food literacy:

o provide clear written educational information

o consider cooking classes

o consider sessions on shopping and budgeting

• Provide simple clear goals for the consumer to work on

• Use visuals for portion control advice

• Consider mindfulness techniques

• Maintain follow-up; learning may need reinforcement

Adapted with permission (81).
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adaptable to focus on eating behaviours. The use of CAT,

CBT and DBT may require additional training with dieti-

tians who have previously reported inadequate training

for these techniques (73).

Recommended dietary patterns

Given the 20-year mortality gap in people with SMI driven

by unacceptably high rates of CVD, traditional dietary pat-

terns with proven benefits on health should be imple-

mented (e.g. the Mediterranean-style diet) by replacing less

healthy eating options with olive oil, vegetables, fruit, fish,

nuts, legumes, wholegrains, and unsweetened dairy and

poultry. Adherence to the Mediterranean diet reduces all-

cause mortality and CVD by 20% in the general population
(74). Furthermore, the PREDIMED study demonstrated

superior results following the Mediterranean diet compared

to a low-fat control diet in the primary prevention of CVD

in high-risk individuals (75). Although perfect adherence to

traditional dietary patterns may not be feasible for all peo-

ple with SMI (just as in the general population), dietitians

can individualise interventions to assist clients to adopt

small, sustainable, positive changes, by reducing or elimi-

nating high energy, non-nutritious foods and beverages

and replacing them with foods from the core food groups.

Small improvements in diet quality can reduce risk of all-

cause mortality (74).

Physical activity

As with the vast majority of people, encouraging individ-

uals to move more and sit less should be a core strategy.

The high levels of sedentary time are well documented in

SMI (76), which has been shown to be an independent

risk factor for cardiometabolic disease(12). In addition,

physical activity can reduce symptoms of both depression

and schizophrenia, and improve quality of life (77). All

clinicians should encourage physical activity; however, it

is important to note that specialist clinicians trained in

exercise prescription, such as physiotherapists and exer-

cise physiologists, are best placed to provide targeted,

individualised interventions for people with SMI (78).

Future areas of interest

Dietary patterns have long been associated with mood

with a trial now describing cause and effect(79); however,

evidence describing the impact of diet on symptoms in

SMI is lacking. A recent focus on mental illness invloves

the association with poorer gut microbiota; however, we

are yet to fully understand this relationship and the

extent to which this may impact mental health. At this

point, the available evidence suggests that a healthful,

balanced diet, with attention to nutrients relating to heart

and brain health, may be beneficial and should remain

the focus of intervention.

Summary

People living with SMI are beset with a range of nutri-

tional challenges that dietitians are well resourced and

trained to assist with. These include best practice weight

management and cardiometabolic intervention strategies.

Consideration of additional barriers and challenges, as

well as special needs associated with both mental illness

and antipsychotic medications, is required. Dietitians

need to work closely with mental health teams to max-

imise intervention effectiveness through additional moti-

vation and reinforcement of messages and goals.

Conflict of interest, source of funding and
authorship

The authors declare that they have no conflicts of

interest.

This research received no specific grant from any fund-

ing agency, commercial or not-for-profit sectors.

SBT led the manuscript preparation with assistance

from all authors. SBT, TW and RJ are clinical dieti-

tians in mental illness. KS provided support as an

endocrinologist with expertise in diabetes, obesity and

mental illness. PBW provided support as a researcher

in schizophrenia. All authors added to the intellect of

the manuscript and approved the final version submit-

ted for publication.

References

1. American Psychiatric Association (2013) Diagnostic and

Statistical Manual of Mental Disorders (DSM-5�).

Arlington, VA: American Psychiatric Association

Publishing.

2. Thornicroft G (2011) Physical health disparities and

mental illness: the scandal of premature mortality. Br

J Psychiatry 199, 441–442.
3. �Alvarez-Jim�enezM,Gonz�alez-BlanchC,Crespo-FacorroB

et al. (2008)Antipsychotic-inducedweightgain inchronic and

first-episodepsychoticdisorders.CNSDrugs22, 547–562.
4. Fraguas D, Correll CU, Merch�an-Naranjo J et al. (2011)

Efficacy and safety of second-generation antipsychotics in

children and adolescents with psychotic and bipolar

spectrum disorders: comprehensive review of prospective

head-to-head and placebo-controlled comparisons. Eur

Neuropsychopharmacol 21, 621–645.

6 ª 2017 The British Dietetic Association Ltd.

Nutrition challenges in severe mental illness S. B. Teasdale et al.



5. Weiden PJ, Mackell JA & McDonnell DD (2004) Obesity

as a risk factor for antipsychotic noncompliance. Schizophr

Res 66, 51–57.
6. Ryu S, Nam HJ, Oh S et al. (2013) Eating-behavior

changes associated with antipsychotic medications in

patients with schizophrenia as measured by the drug-

related eating behavior questionnaire. J Clin

Psychopharmacol 33, 120–122.
7. Stip E, Lungu OV, Anselmo K et al. (2012) Neural changes

associated with appetite information processing in

schizophrenic patients after 16 weeks of olanzapine

treatment. Transl Psychiatry 2, e128.

8. Theisen FM, Linden A, K€onig IR et al. (2003) Spectrum

of binge eating symptomatology in patients treated

with clozapine and olanzapine. J Neural Transm 110,

111–121.
9. Blouin M, Tremblay A, Jalbert ME et al. (2008) Adiposity

and eating behaviors in patients under second generation

antipsychotics. Obesity 16, 1780–1787.
10. Thornley S, Russell B & Kydd R (2011) Carbohydrate

reward and psychosis: an explanation for neuroleptic

induced weight gain and path to improved mental health?

Curr Neuropharmacol 9, 370–375.
11. Foussias G, Agid O, Fervaha G et al. (2014) Negative

symptoms of schizophrenia: clinical features, relevance to

real world functioning and specificity versus other CNS

disorders. Eur Neuropsychopharmacol 24, 693–709.
12. Vancampfort D, Probst M, Knapen J et al. (2012)

Associations between sedentary behaviour and metabolic

parameters in patients with schizophrenia. Psychiatry Res

200, 73–78.
13. Carr VJ, Whiteford H, Groves A et al. (2012) Policy and

service development implications of the second Australian

National Survey of High Impact Psychosis (SHIP). Aust

NZ J Psychiatry 46, 708–718.
14. Bornstein S, Schuppenies A, Wong M et al. (2006)

Approaching the shared biology of obesity and depression:

the stress axis as the locus of gene–environment

interactions. Mol Psychiatry 11, 892–902.
15. Cuerda C, Velasco C, Merch�an-Naranjo J et al. (2014) The

effects of second-generation antipsychotics on food intake,

resting energy expenditure and physical activity. Eur J Clin

Nutr 68, 146–152.
16. Sharpe JK, Byrne NM, Stedman TJ et al. (2005) Resting

energy expenditure is lower than predicted in people

taking atypical antipsychotic medication. J Am Diet Assoc

105, 612–615.
17. Lett TAP, Wallace TJM, Chowdhury NI et al. (2012)

Pharmacogenetics of antipsychotic-induced weight

gain: review and clinical implications. Mol Psychiatry 17,

242–266.
18. Reynolds GP & Kirk SL (2010) Metabolic side effects of

antipsychotic drug treatment–pharmacological

mechanisms. Pharmacol Ther 125, 169–179.

19. Werneke U, Taylor D & Sanders TA (2013) Behavioral

interventions for antipsychotic induced appetite changes.

Curr Psychiatry Rep 15, 1–10.
20. Sentissi O, Epelbaum J, Oli�e J-P et al. (2008) Leptin and

ghrelin levels in patients with schizophrenia during

different antipsychotics treatment: a review. Schizophr Bull

34, 1189–1199.
21. Potvin S, Zhornitsky S & Stip E (2015) Antipsychotic-

induced changes in blood levels of leptin in schizophrenia:

a meta-analysis. Can J Psychiatry 60, S26–S34.
22. Yum SY, Caracci G & Hwang MY (2009) Schizophrenia

and eating disorders. Psychiatr Clin North Am 32, 809–819.
23. Davison KM, Marshall-Fabien GL & Gondara L (2014) Sex

differences and eating disorder risk among psychiatric

conditions, compulsive behaviors and substance use in a

screened Canadian national sample. Gen Hosp Psychiatry

36, 411–414.
24. Martin K, Woo J, Timmins V et al. (2016) Binge eating

and emotional eating behaviors among adolescents and

young adults with bipolar disorder. J Affect Disord 195,

88–95.
25. Katterman SN, Kleinman BM, Hood MM et al. (2014)

Mindfulness meditation as an intervention for binge

eating, emotional eating, and weight loss: a systematic

review. Eat Behav 15, 197–204.
26. Mangurian C, Sreshta N & Seligman H (2013) Food

insecurity among adults with severe mental illness.

Psychiatr Serv 64, 931–932.
27. Strike C, Rudzinski K, Patterson J et al. (2012) Frequent

food insecurity among injection drug users: correlates and

concerns. BMC Public Health 12, 1058.

28. Hoyumpa A (1980) Mechanisms of thiamin deficiency in

chronic alcoholism. Am J Clin Nutr 33, 2750–2761.
29. De Hert M, Hudyana H, Dockx L et al. (2011) Second-

generation antipsychotics and constipation: a review of the

literature. Eur Psychiatry. 26, 34–44.
30. Van Veggel M, Olofinjana O, Davies G et al. (2013)

Clozapine and gastro-oesophageal reflux disease (GORD)

– an investigation of temporal association. Acta Psychiatr

Scand 127, 69–77.
31. Kishimoto T, De Hert M, Carlson HE et al. (2012)

Osteoporosis and fracture risk in people with

schizophrenia. Curr Opin Psychiatry 25, 415–429.
32. Newcomer JW (2007) Antipsychotic medications: metabolic

and cardiovascular risk. J Clin Psychiatry 68, 8–13.
33. Miller BJ, Paschall CB III & Svendsen DP (2008) Mortality

and medical comorbidity among patients with serious

mental illness. Mortality 6, 239–245.
34. Hennekens CH, Hennekens AR, Hollar D et al. (2005)

Schizophrenia and increased risks of cardiovascular

disease. Am Heart J 150, 1115–1121.
35. Vancampfort D, Stubbs B, Mitchell A et al. (2015) Risk of

metabolic syndrome and its components in people with

schizophrenia and related psychotic disorders, bipolar

7ª 2017 The British Dietetic Association Ltd.

S. B. Teasdale et al. Nutrition challenges in severe mental illness



disorder and major depressive disorder: a systematic

review and meta-analysis. World Psychiatry 14, 339–347.
36. Henderson DC, Vincenzi B, Andrea NV et al. (2015)

Pathophysiological mechanisms of increased

cardiometabolic risk in people with schizophrenia and

other severe mental illnesses. Lancet Psychiatry 2, 452–464.
37. Cohn TA & Sernyak MJ (2006) Metabolic monitoring for

patients treated with antipsychotic medications. Can J

Psychiatry 51, 492–501.
38. De Hert M, van Eyck D & De Nayer A (2006) Metabolic

abnormalities associated with second generation

antipsychotics: fact or fiction? Development of guidelines

for screening and monitoring. Int Clin Psychopharmacol

21, S11–S15.
39. Van Winkel R, De Hert M, Van Eyck D et al. (2006)

Screening for diabetes and other metabolic abnormalities

in patients with schizophrenia and schizoaffective disorder:

evaluation of incidence and screening methods. J Clin

Psychiatry 67, 1493–1500.
40. Waterreus AJ & Laugharne J (2009) Screening for the

metabolic syndrome in patients receiving antipsychotic

treatment: a proposed algorithm. Med J Aust 190, 185–
189.

41. De Hert M, Dekker J, Wood D et al. (2009)

Cardiovascular disease and diabetes in people with severe

mental illness position statement from the European

Psychiatric Association (EPA), supported by the European

Association for the Study of Diabetes (EASD) and the

European Society of Cardiology (ESC). Eur Psychiatry 24,

412–424.
42. Curtis J, Newall HD & Samaras K (2012) The heart of the

matter: cardiometabolic care in youth with psychosis. Earl

Interv Psychiatry 6, 347–353.
43. Dipasquale S, Pariante CM, Dazzan P et al. (2013) The

dietary pattern of patients with schizophrenia: a systematic

review. J Psychiatric Res 47, 197–207.
44. Gothelf D, Falk B, Singer P et al. (2002) Weight gain

associated with increased food intake and low habitual

activity levels in male adolescent schizophrenic inpatients

treated with olanzapine. Am J Psychiatry 159, 1055–1057.
45. DeMyer MK, Ward SD & Lintzenich J (1968) Comparison

of macronutrients in the diets of psychotic and normal

children. Arch Gen Psychiatry 18, 584–590.
46. Strassnig M, Brar JS & Ganguli R (2003) Nutritional

assessment of patients with schizophrenia: a preliminary

study. Schizophr Bull 29, 1745–1701.
47. McCreadie RG, Kelly C, Connolly M et al. (2005) Dietary

improvement in people with schizophrenia Randomised

controlled trial. Br J Psychiatry 187, 346–351.
48. Kant AK (2000) Consumption of energy-dense, nutrient-

poor foods by adult Americans: nutritional and health

implications. The third National Health and Nutrition

Examination Survey, 1988–1994. Am J Clin Nutr 72, 929–936.
49. Public Health England (2014) National diet and nutrition

survey results from years 1, 2, 3 and 4 (combined) of the

rolling programme (2008/2009–2011/2012). https://
www.gov.uk/ (accessed March 2016).

50. Larson CA & Carey KB (1998) Caffeine: brewing trouble

in mental health settings? Prof Psychol Res Pr 29, 373–376.
51. Rihs M, M€uller C & Baumann P (1996) Caffeine

consumption in hospitalized psychiatric patients. Eur Arch

Psychiatry Clin Neurosci 246, 83–92.
52. Taylor D, Paton C & Kapur S (2015) The Maudsley

Prescribing Guidelines in Psychiatry. 12th edn. London:

John Wiley & Sons.

53. H€agg S, Spigset O, Mj€orndal T et al. (2000) Effect of

caffeine on clozapine pharmacokinetics in healthy

volunteers. Br J Clin Pharmacol 49, 59–63.
54. Raaska K, Raitasuo V, Laitila J et al. (2004) Effect of

caffeine-containing versus decaffeinated coffee on serum

clozapine concentrations in hospitalised patients. Basic

Clin Pharmacol Toxicol 94, 13–18.
55. Carrillo JA, Herraiz AG, Ramos SI et al. (1998) Effects of

caffeine withdrawal from the diet on the metabolism of

clozapine in schizophrenic patients. J Clin Psychopharmacol

18, 311–316.
56. Okusa MD & Crystal LJT (1994) Clinical manifestations

and management of acute lithium intoxication. Am J Med

97, 383–389.
57. Leutgeb U (2000) Ambient iodine and lithium-associated

clinical hypothyroidism. Br J Psychiatry 176, 495–496.
58. Dahan A & Altman H (2004) Food–drug interaction:

grapefruit juice augments drug

bioavailability – mechanism, extent and relevance. Eur J

Clin Nutr 58, 1–9.
59. Flockhart DA (2012) An update on maois: dietary

restrictions and drug interactions. J Clin Psychiatry 73,

31–31.
60. Davison KM, Ng E, Chandrasekera U et al. (2012) for

Dietitians of Canada. Promoting Mental Health through

Healthy Eating and Nutritional Care. Toronto: Dietitians of

Canada. Access at: www.dietitians.ca/mentalhealth.

61. Curtis J, Watkins A, Rosenbaum S et al. (2015)

Evaluating an individualized lifestyle and life skills

intervention to prevent antipsychotic-induced weight

gain in first-episode psychosis. Earl Interv Psychiatry 10,

267–276.
62. Teasdale S, Harris S, Rosenbaum S et al. (2014) Individual

dietetic consultations in first episode psychosis: a novel

intervention to reduce cardiometabolic risk. Community

Ment Health J 51, 211–214.
63. Daumit GL, Dickerson FB, Wang NY et al. (2013) A

behavioral weight-loss intervention in persons with serious

mental illness. N Engl J Med 368, 1594–1602.
64. Wu MK, Wang CK, Bai YM et al. (2007) Outcomes of

obese, clozapine-treated inpatients with schizophrenia

placed on a six-month diet and physical activity program.

Psychiatr Serv 58, 544–550.
65. Bonfioli E, Berti L, Goss C et al. (2012) Health promotion

lifestyle interventions for weight management in psychosis:

8 ª 2017 The British Dietetic Association Ltd.

Nutrition challenges in severe mental illness S. B. Teasdale et al.

https://www.gov.uk/
https://www.gov.uk/
http://www.dietitians.ca/mentalhealth


a systematic review and meta-analysis of randomised

controlled trials. BMC Psychiatry 12, 78.

66. Alvarez-Jimenez M, Hetrick SE, Gonz�alez-Blanch C et al.

(2008) Non-pharmacological management of

antipsychotic-induced weight gain: systematic review and

meta-analysis of randomised controlled trials. Br J

Psychiatry 193, 101–107.
67. Bruins J, J€org F, Bruggeman R et al. (2014) The effects of

lifestyle interventions on (long-term) weight management,

cardiometabolic risk and depressive symptoms in people

with psychotic disorders: a meta-analysis. PLoS ONE 9,

e112276.

68. Teasdale S, Ward P, Rosenbaum S et al. (2017) Solving a

weighty problem: a systematic review and meta-analysis of

nutrition interventions in severe mental illness. Br J

Psychiatry 210, 110–118.
69. Teasdale S, Ward P, Rosenbaum S et al. (2016) A

nutrition intervention is effective in improving

dietary components linked to cardiometabolic risk in

youth with first-episode psychosis. Br J Nutr 115,

1987–1993.
70. Kwan CL, Gelberg HA, Rosen JA et al. (2014) Nutritional

counseling for adults with severe mental illness: key lessons

learned. J Acad Nutr Diet 114, 369–374.
71. Menear M & Briand C (2014) Implementing a continuum

of evidence-based psychosocial interventions for people

with severe mental illness: part 1 – review of major

initiatives and implementation strategies. Can J Psychiatry

59, 178–186.
72. Ozier AD & Henry BW (2011) Position of the american

dietetic association: nutrition intervention in the treatment

of eating disorders. J Am Diet Assoc 111, 1236–1241.

73. Rapoport L & Perry KN (2000) Do dietitians feel that they

have had adequate training in behaviour change methods?

J Hum Nutr Diet 13, 287–298.
74. Mitrou PN, Kipnis V, Thi�ebaut AC et al. (2007)

Mediterranean dietary pattern and prediction of all-cause

mortality in a US population: results from the NIH-AARP

Diet and Health Study. Arch Intern Med 167, 2461–2468.
75. Estruch R, Ros E, Salas-Salvad�o J et al. (2013) Primary

prevention of cardiovascular disease with a Mediterranean

diet. N Engl J Med 368, 1279–1290.
76. Stubbs B, Williams J, Gaughran F et al. (2016) How

sedentary are people with psychosis? A systematic review

and meta-analysis. Schizophr Res 171, 103–109.
77. Rosenbaum S, Tiedemann A, Sherrington C et al. (2014)

Physical activity interventions for people with mental

illness: a systematic review and meta-analysis. J Clin

Psychiatry 75, 964–974.
78. Lederman O, Grainger K, Stanton R et al. (2016)

Consensus statement on the role of Accredited Exercise

Physiologists within the treatment of mental disorders: a

guide for mental health professionals. Australas Psychiatry

24, 347–351.
79. Jacka FN, O’Neil A, Opie R et al. (2017) A randomised

controlled trial of dietary improvement for adults with

major depression (the ‘SMILES’ trial). BMC Medicine 15,

23.

80. Blanchard E & Samaras K (2014) Double jeopardy:

diabetes and severe mental illness. The special needs of this

vulnerable group (invited review). Diabetes Manag 4, 339–
353.

81. Samaras K (2015) Diabetes and mental illness: challenges

and practical progress. Endocrinol Today 4, 22–29.

9ª 2017 The British Dietetic Association Ltd.

S. B. Teasdale et al. Nutrition challenges in severe mental illness


