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Summary

People with serious mental illness (SMI) have identified barriers to engaging in

behavioral weight management interventions (BWMIs). We assessed whether

BWMIs that addressed these barriers were more effective. First, we systematically

reviewed qualitative literature and used a thematic analysis to identify the

characteristics of BWMIs that promote engagement for adults with SMI. Second, we

systematically reviewed randomized controlled trials (RCTs) of BWMIs in adults with

SMI. Data on the characteristics that promoted engagement and weight outcomes

were extracted. We then used a crisp-set qualitative comparative analysis (CsQCA)

to identify which characteristics were associated with weight loss. For the qualitative

review, 20 studies in 515 people with SMI were analyzed and nine characteristics

were reported to promote engagement in BWMIs. For the systematic review,

34 RCTs testing 36 interventions in 4305 participants were included. The active

interventions resulted in more weight loss (mean = �4.37 to +1 kg at 6 weeks to

18 months follow-up) compared with controls (�1.64 to +3.08 kg). The CsQCA

showed BWMIs that offered regular contact, tools to support enactment, and

tailored materials were associated with effectiveness. As these are all supplementary

strategies, it may be possible to augment BWMIs available for the general population

to engage people with SMI.
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1 | INTRODUCTION

The global prevalence of overweight (body mass index [BMI]

25–29.9 kg/m2) and obesity (BMI > 30 kg/m2) is increasing and its

adverse effects on health are well-documented.1,2 Overweight and

obesity are 2 to 3 times more common in people with serious mental

illness (SMI) defined as psychotic disorders like schizophrenia and

bipolar disorder.3 These disorders are often long-term mental health

diagnoses marked by hearing, seeing, or believing things that are not

real.4 Antipsychotic medications are sometimes used to manage the

symptoms of SMI but contribute to excess weight through increased

appetite and metabolic changes.5 The risk of excess weight and meta-

bolic disturbance appears higher with second-generation drugs, partic-

ularly olanzapine and clozapine.6 Poor diet and physical inactivity also

cause excess weight and these are more common in people with SMI

compared with the general population.7 The higher prevalence of

overweight and obesity contributes to a higher incidence of cardiovas-

cular disease (CVD) in people with SMI, which is the main factor that

reduces their life expectancy by 15 to 20 years.8 Hence, addressing

overweight and obesity in people with SMI is of utmost importance.

In the general population, randomized controlled trials (RCTs) of

behavioral weight management interventions (BWMIs) have

supported people to follow an energy-restricted diet and increase

physical activity. These trials have produced greater weight loss than

without support,9,10 and have shown to reverse type 2 diabetes, lower

hypertension, and improve lipid profiles.11 Accordingly, national

guidelines in the United States and United Kingdom suggest offering

BWMIs to achieve weight loss for anyone with overweight or obe-

sity.12,13 These BWMIs are the mainstay treatment for overweight

and obesity in many high-income countries and are provided as part

of healthcare services.14 However, people with SMI have reported

barriers to engaging with standard BWMIs.15 These include anxiety in

social situations arising from fear of harm from others

(i.e., persecutory beliefs) or hearing threatening or critical voices

(i.e., auditory hallucinations).16 Distressing beliefs about oneself

related to low self-esteem can undermine persistence with weight

loss attempts.16 People with SMI can also experience difficulties in

concentration and motivation.17 Such barriers have led researchers to

develop and test BWMIs that are bespoke for people with SMI.

Previous systematic reviews of these bespoke BWMIs show evi-

dence that, overall, they can be effective but with heterogeneity. For

example, Speyer et al. reported BWMIs were effective in reducing

weight compared with treatment as usual (TAU) but with moderate

heterogeneity: pooled effect = �2.20 kg, 95% CI �3.01 to �1.42 kg,

p < 0.001, I2 = 35.1%.18 Differences across the intervention charac-

teristics may explain these results. Furthermore, while bespoke

BWMIs for people with SMI can be effective, they are rarely provided

as part of routine healthcare provision. Therefore, we assess how

BWMIs have tailored support to overcome the barriers to engage-

ment people with SMI experience, and assess how differences in

these intervention characteristics explain difference in weight loss.

Our aim is to inform researchers on how standard BWMIs may be

adapted to better serve people with SMI. Specifically, we

a. systematically review qualitative studies to identify which charac-

teristics of BWMIs promote engagement for people with SMI using

a thematic analysis;

b. systematically review RCTs to identify the characteristics of behav-

ioral weight management interventions associated with weight loss

using a crisp-set qualitative comparative analysis (CsQCA).

2 | METHODS

A protocol was registered in advance and is available in PROSPERO

(CRD42020189897). Reporting followed the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA)

statement.19

2.1 | Patient and public involvement

We consulted 12 members of the UK public with lived-experience of

SMI. We aimed to ensure the research question was relevant and to

use their feedback to inform data interpretation. Ethical approval was

obtained from the University of Oxford Medical Sciences Inter-

divisional Research Ethics Committee (R68892/RE001).

The patient and public involvement (PPI) contributors were rec-

ruited via local networks within the University of Oxford and The

McPin Foundation. We obtained informed consent over the tele-

phone. We then conducted individual telephone interviews or online

focus groups between August 14 and October 9, 2020. All discussions

were guided by a semistructured topic guide (Appendix A).

In total, we conducted five telephone interviews and two focus

groups—one of four contributors, one of three contributors. Each con-

sultation lasted 2 h with scheduled breaks every 30 min. All consulta-

tions were facilitated, audio-recorded, and transcribed by the first

author. Next, we used a thematic synthesis of the data guided by the

Enhancing Transparency in Reporting the Synthesis of Qualitative

Research (ENTREQ) guidelines.20 Thematic synthesis aims to accumu-

late and summarize descriptive patterns in data rather than transform

it for new theories.21–23 Using this method, the first author coded

line-by-line each transcript to produce an initial coding frame of inter-

vention characteristics that promote engagement in BWMIs. This cod-

ing frame was developed by the lead author and reviewed by

members of the research team. The coding frame was then augmented

with our systematic review of qualitative studies (Section 2.2 below).

2.2 | Systematic review of qualitative studies

2.2.1 | Eligibility criteria and search strategy

We aimed to review qualitative studies to identify which characteris-

tics of BWMIs promote engagement for people with SMI.

We included peer-reviewed qualitative studies. This included

studies reporting any qualitative element of an intervention and RCTs
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that reported the results of nested qualitative studies. We searched

MEDLINE (OvidSP) (1946 to present) from database inception to

September 23, 2020, using text word terms (Appendix B).

We also searched for studies that reported qualitative enquiries

that aimed to assess the response of people with SMI to eating

healthy outside of an intervention. In addition, we searched reference

lists of all included studies. We excluded studies that solely focused

on children and people without a nonpsychotic mental illness

(i.e., eating or neurodevelopmental disorders or stakeholders only).

We also excluded entirely quantitative studies. No restrictions were

set on the date of publication, language, or care setting.

2.2.2 | Data synthesis and analysis

We used a thematic synthesis of the data guided by the ENTREQ

guidelines.20 Using this method, data analysis proceeded as follows.

First, we used the coding frame developed from the PPI consultations

to inform our subsequent data interpretation. Next, the lead author

coded line-by-line the result and discussion sections of the included

studies to augment the coding frame with new themes. Codes were

then grouped into broader categories of shared meaning. Categories

were then summarized to produce top-level analytical themes of

intervention characteristics that promote engagement in BWMIs for

people with SMI. A second reviewer, who was closely involved with

both the PPI consultations and the systematic review of qualitative

studies, verified the finalized groupings of analytical themes. Finally,

all data were presented to our PPI contributors for validation. Data

were coded and managed using NVivo 11 software.24 Selected quota-

tions are presented in the results section and names have been

anonymized.

2.3 | Systematic review of randomized trials

We conducted a systematic review of RCTs of BWMIs to identify

which characteristics are associated with clinical effectiveness. The

systematic search started on June 11, 2020, after the protocol was

approved and registered in PROSPERO, though data extraction began

once the above intervention characteristics were finalized on October

28, 2020. Methods for the searching, screening, data extraction, and

quality assessment of studies followed the Cochrane handbook

guidelines.25

2.3.1 | Eligibility criteria

Articles included met the following criteria:

• Population: Adults (aged ≥18 years, no upper limit); with SMI

defined by a primary diagnosis of psychosis (i.e., schizophrenia,

schizophreniform disorder, schizoaffective disorder, delusional dis-

order, brief reactive psychosis, psychosis not otherwise specified)

or bipolar disorder; and who had overweight (BMI 25–29.9 kg/m2)

or obesity (>30 kg/m2, no upper limit). Studies on people with a

diagnosis of a nonpsychotic mental illness were excluded. There

was no restriction on medication use.

• Intervention: Individual or cluster RCTs of any behavioral

(i.e., nonpharmacological or bariatric) intervention that aimed to

support weight management (i.e., defined as weight maintenance

or weight loss) through diet alone or diet and physical activity. To

refine the scope of this review, we excluded studies that focused

solely on physical activity. No restrictions were set based on inter-

vention characteristics or duration.

• Comparison: Any comparison conditions including other BWMIs or

TAU. For studies including another BWMI as a comparison, we iso-

lated the intervention characteristics not included in the control

group (i.e., only included in the active intervention group[s]) and

recorded these in the data extraction form.

• Outcomes: Mean weight change (kg), BMI (kg/m2), or percentage

weight change (kg). When measured on multiple occasions, only

data at the first follow-up postintervention was extracted.

2.3.2 | Search strategy

The search strategy was co-developed by the research team with a

specialist health science librarian at the University of Oxford. The fol-

lowing databases were searched from database inception until June

11, 2020, using medical subject headings, or similar when possible, or

text word terms: Medline, EMBASE (OvidSP) (1974 to present), Psy-

chINFO (OvidSP) (1806 to present), and CINAHL (EBSCOHost) (1982

to present). We also searched reference lists of included studies and

previous systematic reviews.18,26–29 No year or language limits were

set. The Medline search strategy is provided in Appendix C.

2.3.3 | Study selection and data extraction

All studies identified were imported into Covidence for screening.30

After duplicates were removed, titles and abstracts were double-

screened for eligibility. Discrepancies regarding study inclusion were

resolved through discussion. Data were double extracted by five

researchers using a piloted form. The data extracted included: partici-

pant characteristics (i.e., age, sex, and SMI diagnosis); characteristics

of the intervention identified from the qualitative review, as well as

characteristics of the control group; length of follow-up; and weight

outcomes. Authors were contacted for further information where

necessary.

2.3.4 | Risk of bias assessment

Risk of bias (RoB) assessments were conducted in duplicate using the

Cochrane risk of bias tool.25 The following bias domains were

assessed as low, high, or unclear risk: allocation sequence generation,
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allocation concealment, blinding of outcome assessors, incomplete

outcome data, selective outcome reporting, and other bias. It is not

possible to blind participants or study personnel to allocation in

behavioral intervention trials so we omitted this domain.

2.3.5 | Data synthesis and analysis

We did not perform a meta-analysis due to anticipated heterogeneity

across intervention design and implementation. Instead, we con-

ducted a narrative synthesis of the data guided by the Synthesis With-

out Meta-analysis (SWiM) reporting guidelines.31 Using this approach,

we grouped studies by end-of-intervention duration (i.e., ≤6 or 7–

12 months). The results were augmented with an exploratory crisp-

set qualitative comparative analysis (CsQCA).32,33 This method aims

to establish causal relationships through systematic comparisons.

Using this method, data analysis preceded in the following stages. The

first stage relied on our systematic review of qualitative studies which

identified characteristics (i.e., conceptual categories) from the litera-

ture. These characteristics formed the conditions that were examined

in the CsQCA. In the next stage, each intervention arm (i.e., case)

identified from systematic review of randomized trials was coded for

either the presence (=1) or absence (=0) of the characteristic. Inter-

ventions were also coded as effective (=1) or not (=0) depending on

whether there was a statistically significant (p ≤ 0.05) difference in

weight at end-of-intervention follow-up. Next, a raw data matrix and

truth table were created to code these characteristics and outcomes,

which was used in the CsQCA. In interpreting the results of the

CsQCA, two concepts were key: consistency and coverage. Consis-

tency refers to the percentage of characteristics that were present in

interventions that resulted in a statistically significant between-group

difference in weight at follow-up. Consistency is the proportion of

times an intervention is effective when a particular characteristic is

present. Characteristics that contribute to effectiveness would lead to

high consistency (possible range from 0 to 1, with high consistency

indicated by ≥0.75). Coverage refers to the proportion of effective

interventions in which a particular characteristic is present. Given

there are several plausibly effective characteristics, low coverage does

not indicate lack of a valid association between cause and effect, only

that it is less commonly present in effective interventions.

3 | RESULTS

3.1 | Patient and public involvement

Overall, people with a lived experience of SMI recognized the need to

manage their weight and were positive about the opportunity for

more support. The results of the interviews and focus groups are pres-

ented in the coding frame in Appendix D. The coding frame was fur-

ther developed using the results of the systematic review of

qualitative studies and the final (combined) themes are presented

below.

3.2 | Systematic review of qualitative studies

As shown in Figure 1, 53 studies were retrieved for full text search and

20 studies were included representing 515 individual participants.34–53

Of these studies, 15 studies specified age and the median was 47 years

(range: 38–55).35,37,39–47,49–52 Thirteen studies specified sex and 41%

were male.35,37,39-52 In the 11 studies that reported ethnicity, on aver-

age 53% of participants were white.35,37,39,42–45,47,49,51,52

Fourteen were conducted in the United States34–39,42–47,52,53;

three in the United Kingdom41,48,51; and one each in Australia,40 New

Zealand,49 and South India.50 Eleven of the 20 studies were con-

ducted with people living in the community,34,35,37,41,44–46,48,50,51 and

eight were facilitated by research staff.37,38,41,43,45,47,49,50

Three reported participants' response to proposed intervention

characteristics, prior to implementation, that were qualitatively

assessed35,38,48; 12 related to participants' experiences of an interven-

tion as part of a trial34,36,37,39,40,43–45,47,51–53; one reported on the

perspectives of those who declined to participate in a trial41; and

the remaining four reported participants' views on factors relating to

weight gain and following a healthy lifestyle.42,46,49,50 A summary of

participant- and study-level characteristics is provided in Table 1 (see

also Appendix E).

The thematic analysis identified nine characteristics that pro-

moted engagement for people with SMI BWMIs. These are outlined

below:

3.2.1 | Education on the specific contributors to
weight gain for people with SMI

Participants understood what constitutes a healthy diet. They were

less clear on how the effects of some antipsychotic medications

would affect their ability to manage weight. Interventions that dis-

cussed this improved some participants' knowledge and confidence,

and subsequent involvement in the study.

Definitely. I think if I'd had known about [the side-

effects of the antipsychotic medications] I would have

been a bit more prepared to spot [the weight gain] and

maybe done something, you know? PPI, female

3.2.2 | Emphasis on successes and achievements

Lapses in a diet program and/or continued weight gain contributed to

low self-esteem. In turn, this undermined motivation and self-efficacy

to continue with the BWMI. For this reason, participants valued inter-

ventions that emphasized their successes and praised achievements

rather than perceived failings.

My family is starting to notice that I'm losing weight. I

like the positive comments … I feel like I've got more

energy and more motivation to do stuff.45
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3.2.3 | Knowledgeable facilitator

The symptoms of SMI, along with societal stigma about these symp-

toms, can lead people to withdraw from situations like a BWMI. Par-

ticipants emphasized that it was important the person providing the

intervention understood the nature of SMI and conveyed empathy

and respect. Ideally, participants wanted support from a mental health

professional.

A non-judgemental and sympathetic person who is not

going to shame [me]. PPI, male

3.2.4 | Peer support

Similarly, participants valued opportunities to connect with other par-

ticipants in the BWMI (e.g., attending an exercise or cookery class

together). It was noted when this was absent.

One of the most important things was being part of

the group; I enjoyed being with people and not having

to do things on my own.40

[Being] in a group, we have the support, safety and

strength from your friends rather than being frightened

or anxious with strangers.50

3.2.5 | Interim booster support

People with SMI reported difficulties initiating weight loss tasks owing

to fluctuating symptoms, medication side effects, and varying motiva-

tion. Participants valued proactive support between sessions

(e.g., telephone calls) to help translate intentions into action. It also

provided an added opportunity to foster therapeutic rapport with the

person who was facilitating the intervention, and reduced feelings of

isolation.

F IGURE 1 PRISMA flow diagram for the systematic review of qualitative studies
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Call reminders as people forget about appointments.

Text or phone OK.48

… having somebody to report to … it makes me feel

good to say “Shirley, I went to the gym three times this

week,” and she's proud of me because I did it. That's

important to me, having somebody to say I did it ….43

3.2.6 | Supporting tools

Participants valued tools (e.g., intervention handbooks, pedometers,

cookery books) that could help initiate a weight loss activity.

The introduction of supporting tools … supported the

messages provided to participants about the benefits

of participation, improved internal motivation, and

supported engagement and attendance.48

3.2.7 | Tailored materials

Tailored content (e.g., materials written in plain and simple language)

and structure (e.g., shorter or repeated sessions) could make it easier

for participants to engage in the intervention while experiencing

symptoms of SMI (e.g., psychotic experience or anxiety).

“Duration of a session should not exceed two hours. Long ses-

sions could cause anxiety [and] be difficult for people on [antipsy-

chotic depot] injections” and “regular breaks are important for

concentration”.48

3.2.8 | Practical support

Organized logistics around session attendance (e.g., transport provi-

sion, or medical clearance for studies conducted in the United States)

helped reduce fears and anxieties of traveling to unfamiliar places,

and maintained attendance.

TABLE 1 Summary of participant- and study-level characteristics
for the systematic review of qualitative studies

Number of

studies, n (%) Citations

Study design

Qualitative 20 (100%) 34–53

Participant characteristics

Age 16 (75%) 35,37,39–52

Years, median (range) 47 (38–55 years)

Unclear 1 (5%) 38

Not reported 4 (20%) 34,36,48,53

Sex 13 (70%) 34–37,40,42–

45,47,49,51–53

Male, % 41%

Unclear 3 (15%) 38,39,41

Not reported 4 (20%) 36,46,48,50

Ethnicity 11 (55%) 35,37,39,42–

45,47,49,51,52

White, % 53%

Unclear 1 (5%) 38

Not reported 8 (40%) 34,36,40,41,46,48,50,53

Study country

USA 14 (70%) 34–39,42–47,52,53

Australia 1 (5%) 40

New Zealand 1 (5%) 49

South India 1 (5%) 50

UK 3 (15%) 41,48,51

Unclear 0 (0%) None

Not reported 0 (0%) None

Study characteristics

Care-setting

Outpatients/community

mental health teams

11 (55%) 34–37,41,44–

46,48,50,51

Inpatients 0 (0%) None

Both 0 (0%) None

Supportive housing 3 (15%) 38,42,47

Other 1 (5%) 49

Unclear 0 (0%) None

Not reported 5 (25%) 39,40,43,52,53

Facilitator

Mental health professionals

(e.g., clinical psychologist)

1 (5%) 40

Other health professional (e.

g., nurse)

1 (5%) 53

Dietitians 0 None

Research staff 8 (40%) 37,38,41,43,45,47,49,50

Mix facilitators 0 None

Other 2 (10%) 42,44

Unclear 2 (10%) 34,39

Not reported 6 (30%) 35,36,46,48,51,52

TABLE 1 (Continued)

Number of

studies, n (%) Citations

Delivery format

One-to-one 15 (75%) 35,37,39,40,41,43–

47,49,50–53

Focus group 4 (20%) 34,38,42,48

Both 0 None

Unclear 0 None

Not reported 1 (5%) 36
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None of the 10 participants were using the local recre-

ation center … citing feelings of isolation, high cost,

and transportation difficulties.53

Transport [was] a problem – [I] had to catch two buses

to get to the venue. [My] own mental health can get in

the way of attending.48

Several participants received help with transportation

[which] appeared to combine practical and emotional

support for some participants.34

3.2.9 | Incentives

Some participants reported low socioeconomic status and living in

neighborhoods with limited access to healthier food. Incentives, like

free food samples and food tokens, were therefore welcomed by

participants.

To have a diet is not easy. Things are very expensive.

That's something that stands in my way from getting

the good nutrition, from buying nutritious stuff. I don't

got the income to do it.52

… they said … introduce a little variety … I put … half a

can of green chili in my beans and there went my

budget.39

3.3 | Systematic review of randomized trials

3.3.1 | Study selection

As shown in Figure 2, the title and abstracts of 2121 unique studies

were screened. Full-text studies were assessed for 184 records. In

total, 34 studies met the inclusion criteria and were included for the

CsQCA.54–87 Two studies were included twice in the CsQCA because

they each contributed to two intervention arms.71,81

F IGURE 2 PRISMA flow
diagram for the systematic
review of randomized trials
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3.3.2 | Participants characteristics

All studies were individually randomized trials and represented 4,305

individual participants. In the 16 studies that specified age, the median

age was 44 years (range: 26–52)54,56,57,61,66,67,72–75,78–80,85–87 and

one study reported a median age of 57.59 All studies reported sex

and 43% of participants were male.54–87 In the 18 studies that

reported ethnicity, on average 60% of participants were

white.56,59,60,63,66–69,71–75,77,78,80,83,87 In the 27 studies that speci-

fied participants' diagnoses, 67% of participants had schizophrenia

spectrum disorder.55–58,60–63,65–70,72–81,85–87

Fourteen of the 34 studies were conducted in the

United States59,60,63,67,69,71–75,77,80,83,87; four in Spain54,56,62,85; two

each in Australia55,68; Italy,61,64 Switzerland,57,86 and the

United Kingdom78,82; and one each in Brazil,66 Croatia,65 Germany,84

Japan,81 Korea,58 Sweden,76 Taiwan,70 and the Netherlands.79

3.3.3 | Study characteristics

Overall, 22 studies were conducted with people living in the

community,56,58–61,63,66,68,69,71–75,77,78,81–83,85–87 three were con-

ducted with inpatients,65,70,84 two included both outpatients and

inpatients,54,55 one was conducted with patients and staff in

supported housing facilities,76 and three studies did not report

this.62,64,67 Two studies aimed to support weight maintenance after

initiating antipsychotic medication,54,55 the other 32 studies aimed to

support weight loss.

The duration of the interventions ranged from 6 weeks to

18 months (median 18 weeks) and were delivered by mental health

professionals,54,56,57,66,69,78,79,81,85 research staff,59,67,68,74,82,87 and

dietitians.55,84 The interventions used one or more of: education or

instruction, behavioral therapy, and motivational interviewing. The

educational components focused on the constituents and benefits

of a healthy diet. The instructional components typically

promoted energy-restriction by decreasing portion sizes and

free-sugar soft drinks, swapping to healthier alternatives and

increasing physical activity. Four of these interventions encouraged

participants to reduce their calorie intake by around 500 kcal per

day.64,65,70,83 The behavioral therapy comprised goal-setting and

problem-solving strategies to promote control over calorie intake

and cues to eat.

The comparison group were offered TAU (i.e., no weight loss sup-

port) in all but three studies.59,72,73 In one study, the control group

received a monthly newsletter about healthy eating.59 In the other

two studies, the control group were offered a free membership to the

same local fitness club plus educational materials without access to a

health mentor.72,73

On average, BWMIs included a mean of three of the nine inter-

vention characteristics identified in the qualitative thematic analysis.

The BWMIs that were specific to people with SMI included, on

average, six of the characteristics. Across all studies, the most

common characteristic was an intervention that was facilitated by a

mental health professional, which was included in 25 interventions

representing 23 studies.54,56,57,59,60,62,66–69,71–76,78,79,81,84–87

The least common characteristics were interim booster

support59,60,71,75,78,83 and practical support68,69,72,73,78,86 which were

both included in only six interventions. In all cases, the interim

booster support involved telephone calls, or other unspecified

support, from the person facilitating the intervention.59,60,71,75,78,83

In five interventions, this was a weekly telephone call,59,60,71,75,83

and fortnightly in one intervention.78 The nature of the call

was not specified. The mean weight change in the intervention

groups lay between �4.37 to +1 kg at 6 weeks to 18 months

follow up, compared with �1.64 to +3.08 kg in the control group.

A summary of participant- and study-level characteristics is

provided in Table 2 (see also Appendices F and G).

3.3.4 | Risk of bias

Sixteen studies were judged to be at high risk of bias.54,55,58,64–

69,71,74,75,78,81–83 One study was judged to be low risk of bias

overall.80 The remaining 17 studies were rated as unclear risk

of bias.56,57,59–63,70,72,73,76,77,79,84–87 Table 2 lists summary risk

of bias scores. Appendix H lists judgments by domain for each

study.

3.3.5 | Qualitative comparative analysis

The results from the exploratory CsQCA are presented in Table 3 and

Appendix I. The characteristic with most support for effectiveness

was supporting tools, which meant prompts like pedometers and

cookery books. The consistency was 0.60 implying that in 60% of

interventions that supporting tools were used, the intervention was

shown to be effective. The coverage was 0.42, meaning that 42% of

effective interventions included this characteristic. Interim booster

support was linked with a significant difference in weight loss in favor

of the intervention compared with the control 60% of the time and

was included in 21% of the effective interventions. Tailored materials

achieved a consistency rating of 58% and coverage of 50%.

The variety of configurations suggested that no single charac-

teristics or combination of characteristics accounted for all weight

loss outcomes. Therefore, we examined patterns among those con-

figurations. Each configuration represents an intervention scenario

that is linked to weight loss. An initial examination of these config-

urations revealed that some configurations appear more consis-

tently than others. The following configurations had the highest

consistency and highest coverage: (1) interim booster support plus

tailored materials, (2) interim booster support plus a knowledgeable

facilitator, (3) interim booster support plus supporting tools. The

consistency of these configurations was 0.75 and coverage was

0.21 (see Table 3).

8 of 34 LEE ET AL.



TABLE 2 Summary of participant- and study-level characteristics
for the systematic review of randomized trials

Number

of
studies, n
(%) Citations

Study design

RCT 34 (100%) 54–87

Unclear 0 (0%) None

Not reported 0 (0%) None

Participant characteristics

Age 16 (47%) 54,56,57,59,61,67,72–75,78–80,85–87

Years, median

(range)

44 (26–52 years)

Unclear 0 (0%) None

Not Reported 18 (53%) 55,58,60,62–66,68–71,76,77,81–84

Sex 34 (100%) 54–87

Male, % 43%

Unclear 0 (0%) None

Not reported 0 (0%) None

Ethnicity 18 (53%) 56,59,60,63,66–69,71–75,77,78,80,83,87

White, % 60%

Unclear 0 (0%) None

Not reported 16 (47%) 54,55,57,58,61,62,64,65,70,72,79,81,82,84–

86

Diagnoses 27 (79%) 55–58,60–63,65–70,72–81,85–87

Schizophrenia 24 (89%) 55–58,60,62,63,65,66,68,69,70,72–

81,85,87

Schizoaffective

disorder

10 (37%) 55,60–62,72–74,77,78,85

Schizophreniform

disorder

1 (4%) 55

Bipolar disorder 15 (56%) 55,57,61,62,67,68,72–76,79,85–87

Depression (with

psychosis)

8 (30%) 55,61,68,72–74,85,87

Other NOS 7 (26%) 66,68,72,74,75,85,87

Unclear 0 (0%) None

Not reported 7 (21%) 54,59,64,71,82–84

Study country

USA 14 (41%) 59,60,63,67,69,71–75,77,80,83,87

Spain 4 (11%) 54,56,62,85

Australia 2 (6%) 55,68

Italy 2 (6%) 61,64

Switzerland 2 (6%) 57,86

UK 2 (6%) 78,82

Brazil 1 (3%) 66

Croatia 1 (3%) 65

Germany 1 (3%) 84

Japan 1 (3%) 81

Korea 1 (3%) 58

Sweden 1 (3%) 76

(Continues)

TABLE 2 (Continued)

Number

of
studies, n
(%) Citations

Taiwan 1 (3%) 70

Netherlands 1 (3%) 79

Unclear 0 (0%) None

Not reported 0 (0%) None

Study characteristics

Care-setting

Outpatients/

community

mental health

teams

22 (64%) 56,58–61,63,66,68,69,71–75,77,78,81–

83,85–87

Inpatients 3 (9%) 65,70,84

Both 3 (9%) 54,55

Supportive housing 1 (3%) 76

Other 3 (9%) 57,79,80

Unclear 0 (0%) None

Not reported 3 (9%) 62,64,67

Weight management type

Maintenance 2 (6%) 54,55

Loss 32 (94%) 56–87

<6 months 22 (69%) 56–71,77,82–87

7–12 months 10 (31%) 72–76,78–81,83

Unclear 0 (0%) None

Not reported 0 (0%) None

Facilitator

Mental health

professionals (e.g.,

clinical

psychologist)

9 (26%) 54,56,57,66,69,78,79,81,85

Other health

professional (e.g.,

nurse)

1 (3%) 60

Dietitians 2 (6%) 55,84

Research staff 6 (18%) 59,67,68,74,82,87

Mix facilitators 3 (9%) 58,86,75

Other (e.g., fitness

coaches)

7 (20%) 62,71–73,76,77,80

Unclear 3 (9%) 64,70,83

Not reported 3 (9%) 61,63,65

Comparison

Treatment as usual

(TAU)

3 (9%) 59,72,73

Minimal

intervention

31 (91%) 54–58,60–71,74–87

No intervention 0 (0%) None

Unclear 0 (0%) None

Not reported 0 (0%) None

Delivery format

(Continues)
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4 | DISCUSSION

4.1 | Overview of findings

In the systematic review of qualitative studies, nine characteristics

were identified as promoting engagement for people with SMI in

weight management interventions. These included the following:

(1) education on the specific contributors to weight gain for people

with SMI, (2) emphasis on success and achievements, (3) a knowledge-

able facilitator, (4) peer support, (5) interim booster support,

(6) supporting tools, (7) tailored materials, (8) practical support, and (9)

incentives. In the systematic review of RCTs, three of these character-

istics were most commonly associated with weight loss. First,

interventions that offered supporting tools like pedometers and cook-

ery books. Second, interventions that offered interim booster support

between sessions such as low-intensity telephone calls. Third, inter-

ventions that tailored the materials and session structure to account

for the impact of a mental health diagnosis—such as low motivation—

often faced by people with SMI. There was little evidence that includ-

ing other intervention characteristics improved effectiveness.

4.2 | Strengths and limitations

The protocol was published a priori and we used gold standard

Cochrane methods, like duplicate screening to minimize bias, with

no year or language limits. We included PPI at multiple stages of

this review. We also comprehensively reviewed the available data—

using both qualitative and systematic methods—to best capture the

reality of weight management interventions for people living with

SMI. For the exploratory CsQCA, we included only RCTs, which

TABLE 2 (Continued)

Number

of
studies, n
(%) Citations

Individual 13 (38%) 54,55,59,67,70,71–73,77,79,80–82

Group 16 (47%) 56,57,60–63,65,66,68,69,75,76,78,84–86

Both 3 (9%) 58,74,87

Unclear 2 (6%) 64,83

Not reported 0 (0%) None

Delivery mode

Face-to-face 26 (76%) 54–56,57,60–63,65–70,72–74,76,77,79–

82,84–86

Online 1 (3%) 71

Other 0 (0%) None

Mix modes (e.g.,

face-to-face and

telephone calls)

5 (15%) 58,59,75,78,87

Unclear 2 (6%) 64,83

Not reported 0 (0%) None

Outcome

$ no difference in

weight loss

20 (59%) 56,57,59,65–68,70–72,76–80,83–87

+ outcome change

in desired

direction (i.e.,

weight loss)

12 (35%) 54,55,58,60–63,73–75,81,82

� outcome change

in undesired

direction (i.e.,

weight gain)

0 (0%) None

Unclear 1 (3%) 64

Not reported 1 (3%) 69

Risk of bias score

Low 1 (3%) 80

High 16 (47%) 54,55,58,64–69,71,74,75,78,81–83

Unclear 17 (50%) 56,57,59–63,70,72,73,76,77,79,84–87

Abbreviations: NOS, not otherwise reported; RCT, randomized controlled

trial.

TABLE 3 Results from CsQCA: Intervention characteristics and
configurations associated with statistically significant changes in
weight loss

Consistencya Coveragea

Characteristics

Education on specific contributors

to weight gain

0.50 0.42

Emphasis on successes and

achievements

0.35 0.50

Knowledgeable facilitator 0.37 0.64

Peer support 0.36 0.28

Interim booster support 0.60 0.21

Supporting tools 0.60 0.42

Tailored materials 0.58 0.50

Practical support 0.33 0.14

Incentives 0.33 0.21

Selected configurations of

characteristics

Interim booster support + tailored

materials OR interim booster

support + knowledgeable

facilitator OR interim booster

support + supporting tools

0.75 0.21

Note: In crisp-set qualitative comparative analysis (CsQCA), each

intervention characteristic scores 1 or 0 to describe whether the

intervention did or did not have the characteristic of interest. The

outcome in our analysis was whether or not the intervention was

associated with statistically significant changes in weight in the desired

direction (i.e., weight loss or weight gain prevention). Together these

scores form an intervention's configuration, which is the set of conditions

associated (=1) or not associated (=0) with statistically significant changes

in the outcome.
aConsistency represents the proportion of times interventions were

effective when that characteristic was present. Coverage indicates the

proportion of interventions that were effective that included this

characteristic.
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although restricts the nature of studies that our review was able to

evaluate, increases confidence in the validity of our results since this

design minimizes confounding. The CsQCA is also useful for identi-

fying characteristics that may improve effectiveness and can be

used when there are insufficient studies to conduct a component

network meta-analysis. However, CsQCA lacks the ability to isolate

the effectiveness of components that a component network meta-

analysis affords.

On limitations, our systematic review of qualitative studies only

included 20 studies. This might reflect the lack of available literature or

our search strategy since we did not include service evaluations. Fur-

thermore, the approach we took depends upon participants in BWMIs

being able to identify characteristics that help promote engagement.

Some characteristics that may have assisted engagement in BWMIs

may be unapparent and therefore not reported, meaning we could not

include them in our CsQCA. Hence, these particular findings ought to

be considered preliminary with further confirmatory research required.

Moreover, the risk for an SMI diagnosis is higher in ethnic minority

groups including Black African, Black Caribbean, South Asian, and

mixed ethnicity than White ethnic groups.88 There are also ethnic

inequalities in the rates of disengagement from health services and

physical health outcomes.89 Yet, only 55% of the 20 included qualita-

tive studies in our study reported ethnicity and 53% were White.

Therefore, the characteristics that promote engagement in BWMIs for

ethnic minority groups might not have been captured in our review.

On the systematic review of RCTs, the interventions themselves

were incompletely described in most studies, which we attempted to

overcome by checking supplementary materials, trial protocols, and

contacting authors for more information. Thus, interventions may

have included intervention characteristics but not reported it and this

lends itself to non-differential misclassification in our CsQCA. Simi-

larly, omissions in study reporting of RCTs meant assessments of pub-

lished articles were difficult. This meant we classified most studies as

having an unclear risk of bias and the potential for bias reduces the

validity of the results. Also, some studies were underpowered so

interventions that we declared ineffective may have been effective

but the study failed to detect this. This would have reduced the con-

sistency statistics in our CsQCA.

4.3 | Comparison with other studies

A previous meta-analysis including 41 studies on the effectiveness of

BWMIs for people with SMI reported an approximate 2 kg greater

weight loss in interventions versus no support at follow-ups ranging

from 8 to 52 weeks.18 However, there was marked heterogeneity

between outcomes, which is what we sought to investigate here. We

focused on intervention characteristics that specifically addressed bar-

riers that people with SMI have reported when engaging with BWMIs.

The interventions included in this review undoubtedly differed in

characteristics that are common to BWMIs for the general population,

and variation in the effectiveness between them could be explained

by these other generic behavioral characteristics. That said, a previous

review that examined these characteristics found little evidence that

variation in their inclusion explained variation in effectiveness.90

We found some of the most effective characteristics of interven-

tions for people with SMI are no different from what is offered in

some BWMIs for the general population. Arguably, interim support

may serve as a “buffer” against stress through its effect on increased

self-efficacy, while decreasing feelings of emotional and social isola-

tion.91 In people with SMI, regular contact is reported to provide a

sense of continuity of care and an opportunity to facilitate a high-

quality therapeutic alliance with a healthcare professional.92 This may

be important for this group when engaging in any treatment option,

not just those related to weight loss.93

4.4 | Implications for future research and practice

The majority of interventions examined here were bespoke BWMIs

and some were geared specifically for the needs of people with SMI.

However, we know of no countries where these are widely available

as part of health service provision. In some cases, the interventions in

this review have provided such intensive behavioral support that

health economic assessments suggest that they are not cost-effec-

tive.78 At the same time, people with SMI continue to experience dis-

proportionately high levels of preventable morbidity and mortality

compared with the general population for want of effective weight

management support.8 In the United States and United Kingdom,

national guidelines suggest that anyone with overweight or obesity

should be offered weight management support.12,13 The

United Kingdom does provide widely available and publicly funded

BWMIs to back-up this guideline. Moreover, our systematic review of

qualitative studies identified issues that may preclude people with

SMI engaging with them. The characteristics we have identified from

our CsQCA could easily sit alongside the modestly priced BWMIs that

are available.14 For example, regular interim support is, by its nature,

not integral to mainstream services, while supporting tools could like-

wise be adjunctive. Our findings may encourage researchers to empir-

ically test interventions that add these elements to support

engagement with BWMIs and assess the impact on weight and health

outcomes in people with SMI. For instance, the PRagmatic Explana-

tory Continuum Indicator Summary-2 (PRECIS-2) may be a useful

framework to consider when designing a pragmatic trial given possible

implementation issues as an intervention moves from an RCT to the

real world.94

However, more exploratory research may first be needed to under-

stand how or why interventions are more or less likely to work for peo-

ple with SMI including different ethnic groups. This should include

novel approaches to evaluation, for example, using ethnographic

methods or those recommended under the person-based approach,95,96

which would allow an understanding of the context of users and their

views of particular characteristics of an intervention to guide trial devel-

opment. Similarly adjunctive approaches include realist synthesizes to

identify underlying causal mechanisms of behavior change.97
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5 | CONCLUSIONS

Here we found evidence to suggest people with SMI are more likely

to lose weight when offered interventions that provide additional

contact between sessions, tools to support enactment, or tailored

materials. Mainstream behavioral weight loss interventions that

include these features could improve health outcomes for people with

SMI but would need to be tested in future trials.

ACKNOWLEDGMENTS

We would like to thank all members of the patient and public involve-

ment (PPI) panel for their contributions. We also thank Nia Roberts,

Jonathan Livingston-Banks, and Dimitrios Koutoukidis for their advice

throughout this review. This research received no specific grant from

any funding agency, commercial, or not-for-profit sectors. CL is

funded by the Engineering and Physical Sciences Research Council

(EPSRC) and the National Institute for Health Research (NIHR) Oxford

Biomedical Research Centre (BRC). CPS is funded through the

Oxford and Thames Valley NIHR Applied Research Centre (ARC). CS

is funded through the Wellcome Trust, Our Planet Our Health

(Livestock, Environment, and People), award number 205212/Z/16/Z.

MM is funded through the NIHR Oxford BRC. AH is funded through

the Oxford and Thames Valley NIHR ARC. PA is funded by the NIHR

Oxford BRC, the Oxford and Thames Valley NIHR ARC, and is a

NIHR Senior Investigator. FW is funded by a Wellcome Trust Clinical

Doctoral Fellowship, award number 102176/B/13/Z.

CONFLICT OF INTEREST

The authors declare no conflict of interest. The views expressed in

this publication are those of the author(s) and not necessarily those of

the funders. No funders had a role in the study design, data collection,

analysis, or interpretation. The research was conducted independently

of the funders.

AUTHOR CONTRIBUTIONS

CL, CP, PA, and FW conceived and participated in the design of the

study. CL coordinated the review. CL, CS, MM, AH, and RE undertook

the review. CL performed all analyses, wrote the paper, and had pri-

mary responsibility for the final content. All authors interpreted the

data, read, edited, and approved the final manuscript. CL is the study

guarantor.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author (CL) upon reasonable request.

ORCID

Charlotte Lee https://orcid.org/0000-0001-8252-9538

Carmen Piernas https://orcid.org/0000-0002-7536-922X

Cristina Stewart https://orcid.org/0000-0002-3060-5874

Moscho Michalopoulou https://orcid.org/0000-0002-6063-3307

Paul Aveyard https://orcid.org/0000-0002-1802-4217

Felicity Waite https://orcid.org/0000-0002-2749-1386

REFERENCES

1. WHO. Obesity and overweight. The World Health Organisation.

https://www.who.int/news-room/fact-sheets/detail/obesity-and-

overweight. Published 2021. Accessed June 29, 2021.

2. Grover SA, Kaouache M, Rempel P, et al. Years of life lost and healthy

life-years lost from diabetes and cardiovascular disease in overweight

and obese people: a modelling study. Lancet Diabetes Endocrinol. 2015;

3(2):114-122. https://doi.org/10.1016/S2213-8587(14)70229-3

3. Holt RIG, Peveler RC. Obesity, serious mental illness and antipsy-

chotic drugs. Diabetes Obes Metab. 2009;11(7):665-679. https://doi.

org/10.1111/j.1463-1326.2009.01038.x

4. Schinnar AP, Rothbard AB, Kanter R, Jung YS. An empirical literature

review of definitions of severe and persistent mental illness.

Am J Psychiatry. 1990;147(12):1602-1608. https://doi.org/10.1176/

ajp.147.12.1602

5. Allison DB, Mentore JL, Heo M, et al. Antipsychotic-induced weight

gain: a comprehensive research synthesis. Am J Psychiatry. 1999;

156(11):1686-1696. https://doi.org/10.1176/ajp.156.11.1686

6. Pillinger T, Mccutcheon RA, Vano L, et al. Comparative effects of

18 antipsychotics on metabolic function in patients with schizophre-

nia, predictors of metabolic dysregulation, and association with psy-

chopathology: a systematic review and network meta-analysis. Lancet

Psychiatry. 2020;7(1):64-77. https://doi.org/10.1016/S2215-0366

(19)30416-X

7. Dipasquale S, Pariante CM, Dazzan P, Aguglia E, McGuire P,

Mondelli V. The dietary pattern of patients with schizophrenia: a sys-

tematic review. J Psychiatr Res. 2013;47(2):197-207. https://doi.org/

10.1016/j.jpsychires.2012.10.005

8. Correll CU, Solmi M, Veronese N, et al. Prevalence, incidence and

mortality from cardiovascular disease in patients with pooled and spe-

cific severe mental illness: a large-scale meta-analysis of 3,211,768

patients and 113,383,368 controls. World Psychiatry. 2017;16(2):163-

180. https://doi.org/10.1002/wps.20420

9. Jolly K, Lewis A, Beach J, et al. Comparison of range of commercial or

primary care led weight reduction programmes with minimal interven-

tion control for weight loss in obesity: lighten Up randomised con-

trolled trial. BMJ. 2011;343(7832):d6500. https://doi.org/10.1136/

bmj.d6500

10. Astbury NM, Aveyard P, Nickless A, et al. Doctor Referral of Over-

weight People to Low Energy total diet replacement Treatment

(DROPLET): pragmatic randomised controlled trial. BMJ. 2018;362:

k3760. https://doi.org/10.1136/bmj.k3760

11. Hartmann-Boyce J, Theoodoulou A, Oke J, et al. Cardiometabolic risk

health outcomes, quality of life, and weight change after behavioural

weight management programmes: a systematic review with meta-

analyses and health economic modelling. Submiss 2021.

12. Agency for Healthcare Research and Quality. U.S. Preventive Services

Task Force. Rockville, MD. https://www.ahrq.gov/cpi/about/

otherwebsites/uspstf/index.html. Published 2019.

13. The National Institute for Health and Care Excellence (NICE). Obesity

prevention clinical guideline [CG43]. United Kingdom. https://www.

nice.org.uk/guidance/CG43. Published 2015.

14. Ahern AL, Olson AD, Aston LM, Jebb SA. Weight watchers on pre-

scription: an observational study of weight change among adults

referred to weight watchers by the NHS. BMC Public Health. 2011;

11(1):434. https://doi.org/10.1186/1471-2458-11-434

15. Wilton J. More than a Number. 2020. https://www.

centreformentalhealth.org.uk/sites/default/files/2020-03/

CentreforMH_HWBA_WeightManagement.pdf. Accessed November

30, 2020.

16. Freeman D, Taylor KM, Molodynski A, Waite F. Treatable clinical

intervention targets for patients with schizophrenia. Schizophr Res.

2019;211:44-50. https://doi.org/10.1016/j.schres.2019.07.016

17. Swartz MS, Perkins DO, Stroup TS, et al. Effects of antipsychotic

medications on psychosocial functioning in patients with chronic

12 of 34 LEE ET AL.

https://orcid.org/0000-0001-8252-9538
https://orcid.org/0000-0001-8252-9538
https://orcid.org/0000-0002-7536-922X
https://orcid.org/0000-0002-7536-922X
https://orcid.org/0000-0002-3060-5874
https://orcid.org/0000-0002-3060-5874
https://orcid.org/0000-0002-6063-3307
https://orcid.org/0000-0002-6063-3307
https://orcid.org/0000-0002-1802-4217
https://orcid.org/0000-0002-1802-4217
https://orcid.org/0000-0002-2749-1386
https://orcid.org/0000-0002-2749-1386
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1016/S2213-8587(14)70229-3
https://doi.org/10.1111/j.1463-1326.2009.01038.x
https://doi.org/10.1111/j.1463-1326.2009.01038.x
https://doi.org/10.1176/ajp.147.12.1602
https://doi.org/10.1176/ajp.147.12.1602
https://doi.org/10.1176/ajp.156.11.1686
https://doi.org/10.1016/S2215-0366(19)30416-X
https://doi.org/10.1016/S2215-0366(19)30416-X
https://doi.org/10.1016/j.jpsychires.2012.10.005
https://doi.org/10.1016/j.jpsychires.2012.10.005
https://doi.org/10.1002/wps.20420
https://doi.org/10.1136/bmj.d6500
https://doi.org/10.1136/bmj.d6500
https://doi.org/10.1136/bmj.k3760
https://www.ahrq.gov/cpi/about/otherwebsites/uspstf/index.html
https://www.ahrq.gov/cpi/about/otherwebsites/uspstf/index.html
https://www.nice.org.uk/guidance/CG43
https://www.nice.org.uk/guidance/CG43
https://doi.org/10.1186/1471-2458-11-434
https://www.centreformentalhealth.org.uk/sites/default/files/2020-03/CentreforMH_HWBA_WeightManagement.pdf
https://www.centreformentalhealth.org.uk/sites/default/files/2020-03/CentreforMH_HWBA_WeightManagement.pdf
https://www.centreformentalhealth.org.uk/sites/default/files/2020-03/CentreforMH_HWBA_WeightManagement.pdf
https://doi.org/10.1016/j.schres.2019.07.016


schizophrenia: findings from the NIMH CATIE study. Am J Psychiatry.

2007;164(3):428-436. https://doi.org/10.1176/AJP.2007.164.3.428

18. Speyer H, Jakobsen AS, Westergaard C, et al. Lifestyle interventions

for weight management in people with serious mental illness: a sys-

tematic review with meta-analysis, trial sequential analysis, and meta-

regression analysis exploring the mediators and moderators of treat-

ment effects. Psychother Psychosom. 2019;88(6):350-362. https://doi.

org/10.1159/000502293

19. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 state-

ment: an updated guideline for reporting systematic reviews. BMJ.

2021;372:n71. https://doi.org/10.1136/bmj.n71

20. Tong A, Flemming K, McInnes E, Oliver S, Craig J. Enhancing transpar-

ency in reporting the synthesis of qualitative research: ENTREQ. BMC

Med Res Methodol. 2012;12(1):1-8. https://doi.org/10.1186/1471-

2288-12-181

21. Guest G, MacQueen KM, Namey EE. Applied Thematic Analysis. Thou-

sand Oaks, CA: SAGE Publications, Inc; 2012.

22. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res

Psychol. 2006;3(2):77-101. https://doi.org/10.1191/1478088706

qp063oa

23. Thomas J, Harden A. Methods for the thematic synthesis of qualita-

tive research in systematic reviews. BMC Med Res Methodol. 2008;

8(1):1-10. https://doi.org/10.1186/1471-2288-8-45

24. QSR. NVivo qualitative data analysis Software. 2018.

25. Higgins JPT, Thomas J, Chandler J, et al. Cochrane Handbook for Sys-

tematic Reviews of Interventions. 2nd ed; 2009.

26. Alvarez-Jiménez M, Hetrick SE, González-Blanch C, Gleeson JF,

McGorry PD. Non-pharmacological management of antipsychotic-

induced weight gain: systematic review and meta-analysis of random-

ised controlled trials. Br J Psychiatry. 2008;193(2):101-107. https://

doi.org/10.1192/bjp.bp.107.042853

27. Brown C, Geiszler LC, Lewis KJ, Arbesman M. Effectiveness of inter-

ventions for weight loss for people with serious mental illness: a sys-

tematic review and meta-analysis. Am J Occup Ther. 2018;72(5):

7205190030p1-7205190030p9. https://doi.org/10.5014/ajot.2018.

033415

28. Naslund JA, Whiteman KL, McHugo GJ, Aschbrenner KA, Marsch LA,

Bartels SJ. Lifestyle interventions for weight loss among overweight

and obese adults with serious mental illness: a systematic review and

meta-analysis. Gen Hosp Psychiatry. 2017;47:83-102. https://doi.org/

10.1016/j.genhosppsych.2017.04.003

29. Teasdale SB, Ward PB, Rosenbaum S, Samaras K, Stubbs B. Solving a

weighty problem: systematic review and meta-analysis of nutrition

interventions in severe mental illness. Br J Psychiatry. 2017;210(2):

110-118. https://doi.org/10.1192/bjp.bp.115.177139

30. Veritas Health Innovation. Covidence systematic review software.

2019. www.covidence.org

31. Campbell M, McKenzie JE, Sowden A, et al. Synthesis without meta-

analysis (SWiM) in systematic reviews: reporting guideline. BMJ.

2020;368:l6890. https://doi.org/10.1136/bmj.l6890

32. Ragin C. What is Qualitative Comparative Analysis (QCA)? http://

eprints.ncrm.ac.uk/250/1/What_is_QCA.pdf. Published 1984.

Accessed November 28, 2020.

33. Thomas J, Brunton G. Using Qualitative Comparative Analysis (QCA)

in systematic reviews of complex interventions: a worked example.

Syst Rev. 2014;3(1):1-4. https://doi.org/10.1186/2046-4053-3-67

34. Aschbrenner K, Carpenter-Song E, Mueser K, Kinney A, Pratt S,

Bartels S. A qualitative study of social facilitators and barriers to

health behavior change among persons with serious mental illness.

Community Ment Health J. 2013;49(2):207-212. https://doi.org/10.

1007/s10597-012-9552-8

35. Aschbrenner KA, Naslund JA, Barre LK, Mueser KT, Kinney A,

Bartels SJ. Peer health coaching for overweight and obese individuals

with serious mental illness: intervention development and initial

feasibility study. Transl Behav Med. 2015;5(3):277-284. https://doi.

org/10.1007/s13142-015-0313-4

36. Muralidharan A, Niv N, Brown CH, et al. Impact of online weight man-

agement with peer coaching on physical activity levels of adults with

serious mental illness. Psychiatr Serv. 2018;69(10):1062-1068.

https://doi.org/10.1176/appi.ps.201700391

37. Nover CH. Mental health in primary care: perceptions of augmented

care for individuals with serious mental illness. Soc Work Health Care.

2013;52(7):656-668. https://doi.org/10.1080/00981389.2013.

797537

38. O'Hara K, Stefancic A, Cabassa LJ. Developing a peer-based healthy

lifestyle program for people with serious mental illness in supportive

housing. Transl Behav Med. 2017;7(4):793-803. https://doi.org/10.

1007/s13142-016-0457-x

39. Olmos-Ochoa TT, Niv N, Hellemann G, et al. Barriers to participation

in web-based and in-person weight management interventions for

serious mental illness. Psychiatr Rehabil J. 2019;42(3):220-228.

https://doi.org/10.1037/prj0000363

40. Park T, Foster K, Usher K. Participants' voices from within a healthy

lifestyle group. Issues Ment Health Nurs. 2017;38(2):107-112. https://

doi.org/10.1080/01612840.2016.1248255

41. Pearsall R, Hughes S, Geddes J, Pelosi A. Understanding the problems

developing a healthy living programme in patients with serious mental

illness: a qualitative study. BMC Psychiatry. 2014;14(1):38. https://

doi.org/10.1186/1471-244X-14-38

42. Sayer J, Paniagua D, Ballentine S, et al. Perspectives on diet and phys-

ical activity among urban African Americans with serious mental ill-

ness. Soc Work Health Care. 2019;58(5):509-525. https://doi.org/10.

1080/00981389.2019.1587662

43. Shiner B, Whitley R, Van Citters AD, Pratt SI, Bartels SJ. Learning

what matters for patients: qualitative evaluation of a health promo-

tion program for those with serious mental illness. Health Promot Int.

2008;23(3):275-282. https://doi.org/10.1093/heapro/dan018

44. Vazin R, McGinty EE, Dickerson F, et al. Perceptions of strategies for

successful weight loss in persons with serious mental illness partici-

pating in a behavioral weight loss intervention: a qualitative study.

Psychiatr Rehabil J. 2016;39(2):137-146. https://doi.org/10.1037/

prj0000182

45. Yarborough BJH, Stumbo SP, Yarborough MT, Young TJ, Green CA.

Improving lifestyle interventions for people with serious mental ill-

nesses: qualitative results from the STRIDE study. Psychiatr Rehabil J.

2016;39(1):33-41. https://doi.org/10.1037/prj0000151

46. Barre LK, Ferron JC, Davis KE, Whitley R. Healthy eating in persons

with serious mental illnesses: understanding and barriers. Psychiatr

Rehabil J. 2011;34(4):304-310. https://doi.org/10.2975/34.4.2011.

304.310

47. Bochicchio L, Stefancic A, Gurdak K, Swarbrick M, Cabassa LJ. “We're

all in this together”: peer-specialist contributions to a healthy lifestyle

intervention for people with serious mental illness. Adm Policy Ment

Health. 2019;46(3):298-310. https://doi.org/10.1007/s10488-018-

0914-6

48. Carey ME, Barnett J, Doherty Y, et al. Reducing weight gain in people

with schizophrenia, schizoaffective disorder, and first episode psy-

chosis: describing the process of developing the STructured lifestyle

Education for People With SchizophrEnia (STEPWISE) intervention.

Pilot Feasibility Stud. 2018;4(1):1-16. https://doi.org/10.1186/

s40814-018-0378-1

49. Every-Palmer S, Huthwaite MA, Elmslie JL, Grant E, Romans SE.

Long-term psychiatric inpatients' perspectives on weight gain, body

satisfaction, diet and physical activity: a mixed methods study. BMC

Psychiatry. 2018;18(1):300. https://doi.org/10.1186/s12888-018-

1878-5

50. Gandhi S, Gurusamy J, Damodharan D, Ganesan V, Palaniappan M.

Facilitators of healthy life style behaviors in persons with

LEE ET AL. 13 of 34

https://doi.org/10.1176/AJP.2007.164.3.428
https://doi.org/10.1159/000502293
https://doi.org/10.1159/000502293
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1186/1471-2288-12-181
https://doi.org/10.1186/1471-2288-12-181
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1186/1471-2288-8-45
https://doi.org/10.1192/bjp.bp.107.042853
https://doi.org/10.1192/bjp.bp.107.042853
https://doi.org/10.5014/ajot.2018.033415
https://doi.org/10.5014/ajot.2018.033415
https://doi.org/10.1016/j.genhosppsych.2017.04.003
https://doi.org/10.1016/j.genhosppsych.2017.04.003
https://doi.org/10.1192/bjp.bp.115.177139
http://www.covidence.org
https://doi.org/10.1136/bmj.l6890
http://eprints.ncrm.ac.uk/250/1/What_is_QCA.pdf
http://eprints.ncrm.ac.uk/250/1/What_is_QCA.pdf
https://doi.org/10.1186/2046-4053-3-67
https://doi.org/10.1007/s10597-012-9552-8
https://doi.org/10.1007/s10597-012-9552-8
https://doi.org/10.1007/s13142-015-0313-4
https://doi.org/10.1007/s13142-015-0313-4
https://doi.org/10.1176/appi.ps.201700391
https://doi.org/10.1080/00981389.2013.797537
https://doi.org/10.1080/00981389.2013.797537
https://doi.org/10.1007/s13142-016-0457-x
https://doi.org/10.1007/s13142-016-0457-x
https://doi.org/10.1037/prj0000363
https://doi.org/10.1080/01612840.2016.1248255
https://doi.org/10.1080/01612840.2016.1248255
https://doi.org/10.1186/1471-244X-14-38
https://doi.org/10.1186/1471-244X-14-38
https://doi.org/10.1080/00981389.2019.1587662
https://doi.org/10.1080/00981389.2019.1587662
https://doi.org/10.1093/heapro/dan018
https://doi.org/10.1037/prj0000182
https://doi.org/10.1037/prj0000182
https://doi.org/10.1037/prj0000151
https://doi.org/10.2975/34.4.2011.304.310
https://doi.org/10.2975/34.4.2011.304.310
https://doi.org/10.1007/s10488-018-0914-6
https://doi.org/10.1007/s10488-018-0914-6
https://doi.org/10.1186/s40814-018-0378-1
https://doi.org/10.1186/s40814-018-0378-1
https://doi.org/10.1186/s12888-018-1878-5
https://doi.org/10.1186/s12888-018-1878-5


schizophrenia—a qualitative feasibility pilot study. Asian J Psychiatr.

2019;40:3-8. https://doi.org/10.1016/j.ajp.2019.01.003

51. Gossage-Worrall R, Hind D, Barnard-Kelly KD, et al. STructured life-

style education for people WIth SchizophrEnia (STEPWISE): mixed

methods process evaluation of a group-based lifestyle education pro-

gramme to support weight loss in people with schizophrenia. BMC

Psychiatry. 2019;19(1):358. https://doi.org/10.1186/s12888-019-

2282-5

52. Jimenez DE, Aschbrenner K, Burrows K, Pratt SI, Alegría M,

Bartels SJ. Perspectives of overweight Latinos with serious

mental illness on barriers and facilitators to health behavior

change. J Lat Psychol. 2015;3(1):11-22. https://doi.org/10.1037/

lat0000020

53. Lesley ML, Livingood K. Assessing sustainability of InSHAPE partici-

pants' fitness activities in a community mental health setting.

J Psychosoc Nurs Ment Health Serv. 2015;53(2):46-53. https://doi.org/

10.3928/02793695-20150126-05

54. Alvarez-Jiménez M, González-Blanch C, Vázquez-Barquero JL, et al.

Attenuation of antipsychotic-induced weight gain with early behav-

ioral intervention in drug-naive first-episode psychosis patients: a

randomized controlled trial. J Clin Psychiatry. 2006;67(8):1253-1260.

https://doi.org/10.4088/jcp.v67n0812

55. Evans S, Newton R, Higgins S. Nutritional intervention to prevent

weight gain in patients commenced on olanzapine: a randomized con-

trolled trial. Aust N Z J Psychiatry. 2005;39(6):479-486. https://doi.

org/10.1080/j.1440-1614.2005.01607.x

56. Iglesias-García C, Toimil-Iglesias A, Alonso-Villa MJ. Pilot study of the

efficacy of an educational programme to reduce weight, on over-

weight and obese patients with chronic stable schizophrenia.

J Psychiatr Ment Health Nurs. 2010;17(9):849-851. https://doi.org/

10.1111/j.1365-2850.2010.01590.x

57. Khazaal Y, Fresard E, Rabia S, et al. Cognitive behavioural therapy for

weight gain associated with antipsychotic drugs. Schizophr Res. 2007;

91(1–3):169-177. https://doi.org/10.1016/j.schres.2006.12.025
58. Kwon JS, Choi J-S, Bahk W-M, et al. Weight management program

for treatment-emergent weight gain in olanzapine-treated patients

with schizophrenia or schizoaffective disorder: a 12-week random-

ized controlled clinical trial. J Clin Psychiatry. 2006;67(4):547-553.

https://doi.org/10.4088/jcp.v67n0405

59. Lee H, Kane I, Sereika S. Portion-control intervention for people with

serious mental illness: a feasibility study. Perspect Psychiatr Care.

2020;56(4):858-863. https://doi.org/10.1111/ppc.12502

60. Littrell KH, Hilligoss NM, Kirshner CD, Petty RG, Johnson CG. The

effects of an educational intervention on antipsychotic-induced

weight gain. J Nurs Scholarsh an off Publ Sigma Theta Tau Int Honor

Soc Nurs. 2003;35(3):237-241. https://doi.org/10.1111/j.1547-5069.

2003.00237.x

61. Mauri M, Simoncini M, Castrogiovanni S, et al. A psychoeducational

program for weight loss in patients who have experienced weight gain

during antipsychotic treatment with olanzapine. Pharmacopsychiatry.

2008;41(1):17-23. https://doi.org/10.1055/s-2007-992148

62. Masa-Font R, Fernández-San-Martín MI, Martín L�opez LM, et al. The

effectiveness of a program of physical activity and diet to modify car-

diovascular risk factors in patients with severe mental illness after

3-month follow-up: CAPiCOR randomized clinical trial. Eur Psychiatry.

2015;30(8):1028-1036. https://doi.org/10.1016/j.eurpsy.2015.

09.006

63. McKibbin CL, Patterson TL, Norman G, et al. A lifestyle intervention

for older schizophrenia patients with diabetes mellitus: a randomized

controlled trial. Schizophr Res. 2006;86(1–3):36-44. https://doi.org/
10.1016/j.schres.2006.05.010

64. Milano W, Grillo F, Del Mastro A, et al. Appropriate intervention

strategies for weight gain induced by olanzapine: a randomized con-

trolled study. Adv Ther. 2007;24(1):123-134. https://doi.org/10.

1007/BF02850000

65. Sori�c T, Mavar M, Rumbak I. The effects of the dietary approaches to

stop hypertension (DASH) diet on metabolic syndrome in hospitalized

schizophrenic patients: A randomized controlled trial. Nutrients. 2019;

11(12):1-16. https://doi.org/10.3390/nu11122950

66. Attux C, Martini LC, Elkis H, et al. A 6-month randomized controlled

trial to test the efficacy of a lifestyle intervention for weight gain

management in schizophrenia. BMC Psychiatry. 2013;13(1):60.

https://doi.org/10.1186/1471-244X-13-60

67. Sylvia LG, Pegg SL, Dufour SC, et al. Pilot study of a lifestyle interven-

tion for bipolar disorder: nutrition exercise wellness treatment (NEW

Tx). J Affect Disord. 2019;250(October 2018):278-283. https://doi.

org/10.1016/j.jad.2019.03.033

68. Usher K, Park T, Foster K, Buettner P. A randomized controlled trial

undertaken to test a nurse-led weight management and exercise

intervention designed for people with serious mental illness who take

second generation antipsychotics. J Adv Nurs. 2013;69(7):1539-1548.

https://doi.org/10.1111/jan.12012

69. Weber M, Wyne K. A cognitive/behavioral group intervention for

weight loss in patients treated with atypical antipsychotics. Schizophr

Res. 2006;83(1):95-101. https://doi.org/10.1016/j.schres.2006.

01.008

70. Wu M-K, Wang C-K, Bai Y-M, Huang C-Y, Lee S-D. Outcomes of

obese, clozapine-treated inpatients with schizophrenia placed on a

six-month diet and physical activity program. Psychiatr Serv. 2007;

58(4):544-550. https://doi.org/10.1176/ps.2007.58.4.544

71. Young AS, Cohen AN, Goldberg R, et al. Improving weight in people

with serious mental illness: the effectiveness of computerized ser-

vices with peer coaches. J Gen Intern Med. 2017;32(Suppl 1):48-55.

https://doi.org/10.1007/s11606-016-3963-0

72. Bartels SJ, Pratt SI, Aschbrenner KA, et al. Clinically significant

improved fitness and weight loss among overweight persons with

serious mental illness. Psychiatr Serv. 2013;64(8):729-736. https://

doi.org/10.1176/appi.ps.003622012

73. Bartels SJ, Pratt SI, Aschbrenner KA, et al. Pragmatic replication trial

of health promotion coaching for obesity in serious mental illness and

maintenance of outcomes. Am J Psychiatry. 2015;172(4):344-352.

https://doi.org/10.1176/appi.ajp.2014.14030357

74. Daumit GL, Dickerson FB, Wang N-Y, et al. A behavioral weight-loss

intervention in persons with serious mental illness. N Engl J Med.

2013;368(17):1594-1602. https://doi.org/10.1056/

NEJMoa1214530

75. Green CA, Bobbi JH, Yarborough MDC, et al. The STRIDE weight loss

and lifestyle intervention for individuals taking antipsychotic medica-

tions: a randomized trial. Am J Psychiatry. 2015;172(1):71-81. https://

doi.org/10.1176/appi.ajp.2014.14020173

76. Forsberg KA, Björkman T, Sandman PO, Sandlund M. Physical

health—a cluster randomized controlled lifestyle intervention among

persons with a psychiatric disability and their staff. Nord J Psychiatry.

2008;62(6):486-495. https://doi.org/10.1080/08039480801985179

77. Brar JS, Ganguli R, Pandina G, Turkoz I, Berry S, Mahmoud R. Effects

of behavioral therapy on weight loss in overweight and obese

patients with schizophrenia or schizoaffective disorder. J Clin Psychia-

try. 2005;66(2):205-212. https://doi.org/10.4088/JCP.v66n0208

78. Holt RIG, Gossage-Worrall R, Hind D, et al. Structured lifestyle educa-

tion for people with schizophrenia, schizoaffective disorder and first-

episode psychosis (STEPWISE): randomised controlled trial. Br J Psy-

chiatry. 2019;214(2):63-73. https://doi.org/10.1192/bjp.2018.167

79. Looijmans A, Jörg F, Bruggeman R, Schoevers RA, Corpeleijn E. Multi-

modal lifestyle intervention using a web-based tool to improve car-

diometabolic health in patients with serious mental illness: results of

a cluster randomized controlled trial (LION). BMC Psychiatry. 2019;

19(1):339. https://doi.org/10.1186/s12888-019-2310-5

80. Lovell K, Wearden A, Bradshaw T, et al. An exploratory randomized

controlled study of a healthy living intervention in early intervention

services for psychosis: the INTERvention to encourage ACTivity,

14 of 34 LEE ET AL.

https://doi.org/10.1016/j.ajp.2019.01.003
https://doi.org/10.1186/s12888-019-2282-5
https://doi.org/10.1186/s12888-019-2282-5
https://doi.org/10.1037/lat0000020
https://doi.org/10.1037/lat0000020
https://doi.org/10.3928/02793695-20150126-05
https://doi.org/10.3928/02793695-20150126-05
https://doi.org/10.4088/jcp.v67n0812
https://doi.org/10.1080/j.1440-1614.2005.01607.x
https://doi.org/10.1080/j.1440-1614.2005.01607.x
https://doi.org/10.1111/j.1365-2850.2010.01590.x
https://doi.org/10.1111/j.1365-2850.2010.01590.x
https://doi.org/10.1016/j.schres.2006.12.025
https://doi.org/10.4088/jcp.v67n0405
https://doi.org/10.1111/ppc.12502
https://doi.org/10.1111/j.1547-5069.2003.00237.x
https://doi.org/10.1111/j.1547-5069.2003.00237.x
https://doi.org/10.1055/s-2007-992148
https://doi.org/10.1016/j.eurpsy.2015.09.006
https://doi.org/10.1016/j.eurpsy.2015.09.006
https://doi.org/10.1016/j.schres.2006.05.010
https://doi.org/10.1016/j.schres.2006.05.010
https://doi.org/10.1007/BF02850000
https://doi.org/10.1007/BF02850000
https://doi.org/10.3390/nu11122950
https://doi.org/10.1186/1471-244X-13-60
https://doi.org/10.1016/j.jad.2019.03.033
https://doi.org/10.1016/j.jad.2019.03.033
https://doi.org/10.1111/jan.12012
https://doi.org/10.1016/j.schres.2006.01.008
https://doi.org/10.1016/j.schres.2006.01.008
https://doi.org/10.1176/ps.2007.58.4.544
https://doi.org/10.1007/s11606-016-3963-0
https://doi.org/10.1176/appi.ps.003622012
https://doi.org/10.1176/appi.ps.003622012
https://doi.org/10.1176/appi.ajp.2014.14030357
https://doi.org/10.1056/NEJMoa1214530
https://doi.org/10.1056/NEJMoa1214530
https://doi.org/10.1176/appi.ajp.2014.14020173
https://doi.org/10.1176/appi.ajp.2014.14020173
https://doi.org/10.1080/08039480801985179
https://doi.org/10.4088/JCP.v66n0208
https://doi.org/10.1192/bjp.2018.167
https://doi.org/10.1186/s12888-019-2310-5


improve diet, and reduce weight gain (INTERACT) study. J Clin Psychi-

atry. 2014;75(5):498-505. https://doi.org/10.4088/JCP.13m08503

81. Sugawara N, Sagae T, Yasui-Furukori N, et al. Effects of nutritional

education on weight change and metabolic abnormalities among

patients with schizophrenia in Japan: a randomized controlled trial.

J Psychiatr Res. 2018;97:77-83. https://doi.org/10.1016/j.jpsychires.

2017.12.002

82. Brown S, Chan K. A randomized controlled trial of a brief health pro-

motion intervention in a population with serious mental illness.

J Ment Health. 2006;15(5):543-549. https://doi.org/10.1080/

09638230600902609

83. Brown C, Goetz J, Hamera E, Gajewski B. Treatment response to the

RENEW weight loss intervention in schizophrenia: impact of inter-

vention setting. Schizophr Res. 2014;159(2–3):421-425. https://doi.
org/10.1016/j.schres.2014.09.018

84. Cordes J, Thünker J, Regenbrecht G, et al. Can an early weight man-

agement program (WMP) prevent olanzapine (OLZ)-induced distur-

bances in body weight, blood glucose and lipid metabolism? Twenty-

four- and 48-week results from a 6-month randomized trial. World J

Biol Psychiatry off J World Fed Soc Biol Psychiatry. 2014;15(3):229-

241. https://doi.org/10.3109/15622975.2011.592546

85. Fernández Guijarro S, Pomarol-Clotet E, Rubio Muñoz MC, et al.

Effectiveness of a community-based nurse-led lifestyle-modification

intervention for people with serious mental illness and metabolic syn-

drome. Int J Ment Health Nurs. 2019;28(6):1328-1337. https://doi.

org/10.1111/inm.12644

86. Gillhoff K, Gaab J, Emini L, Maroni C, Tholuck J, Greil W. Effects of a

multimodal lifestyle intervention on body mass index in patients with

bipolar disorder: a randomized controlled trial. Prim Care Companion J

Clin Psychiatry. 2010;12(5). https://doi.org/10.4088/PCC.

09m00906yel

87. Goldberg RW, Reeves G, Tapscott S, et al. “MOVE!”: outcomes of a

weight loss program modified for veterans with serious mental illness.

Psychiatr Serv. 2013;64(8):737-744. https://doi.org/10.1176/appi.ps.

201200314

88. Halvorsrud K, Nazroo J, Otis M, Brown Hajdukova E, Bhui K. Ethnic

inequalities in the incidence of diagnosis of severe mental illness in

England: a systematic review and new meta-analyses for non-

affective and affective psychoses. Soc Psychiatry Psychiatr Epidemiol.

2019;54(11):1311-1323. https://doi.org/10.1007/S00127-019-

01758-Y

89. Carliner H, Collins PY, Cabassa LJ, McNallen A, Joestl SS, Lewis-

Fernández R. Prevalence of cardiovascular risk factors among racial

and ethnic minorities with schizophrenia spectrum and bipolar disor-

ders: a critical literature review. Compr Psychiatry. 2014;55(2):233-

247. https://doi.org/10.1016/J.COMPPSYCH.2013.09.009

90. Hartmann-Boyce J, Johns DJ, Jebb SA, Aveyard P, Behavioural

Weight Management Review Group. Effect of behavioural techniques

and delivery mode on effectiveness of weight management: system-

atic review, meta-analysis and meta-regression. Obes Rev. 2014;15(7):

598-609. https://doi.org/10.1111/obr.12165

91. Bouchard L, Montreuil M, Gros C. Peer support among inpatients in

an adult mental health setting. Issues Ment Health Nurs. 2010;31(9):

589-598. https://doi.org/10.3109/01612841003793049

92. Keefe K, Cardemil EV, Thompson M. Understanding barriers and facil-

itators to therapeutic relationships in state psychiatric hospitals. J Clin

Psychol. 2020;76(1):195-209. https://doi.org/10.1002/jclp.22866

93. Staniszewska S, Mockford C, Chadburn G, et al. Experiences of in-

patient mental health services: systematic review. Br J Psychiatry.

2019;214(6):329-338. https://doi.org/10.1192/bjp.2019.22

94. Loudon K, Treweek S, Sullivan F, Donnan P, Thorpe KE,

Zwarenstein M. The PRECIS-2 tool: designing trials that are fit for

purpose. BMJ. 2015;350(may08 1). https://doi.org/10.1136/BMJ.

H2147

95. Bhui K, Dein S, Pope C. Clinical ethnography in severe mental illness:

a clinical method to tackle social determinants and structural racism

in personalised care. BJPsych Open. 2021;7(3):e78. https://doi.org/

10.1192/BJO.2021.38

96. Yardley L, Ainsworth B, Arden-Close E, Muller I. The person-based

approach to enhancing the acceptability and feasibility of interven-

tions. Pilot Feasibility Stud. 2015;1(1):37. https://doi.org/10.1186/

s40814-015-0033-z

97. Wong G, Greenhalgh T, Westhorp G, Buckingham J, Pawson R. RAM-

ESES publication standards: realist syntheses. J Adv Nurs. 2013;69(5):

1005-1022. https://doi.org/10.1111/jan.12095

How to cite this article: Lee C, Piernas C, Stewart C, et al.

Identifying effective characteristics of behavioral weight

management interventions for people with serious mental

illness: A systematic review with a qualitative comparative

analysis. Obesity Reviews. 2022;23(1):e13355. doi:

10.1111/obr.13355

APPENDIX A: SEMISTRUCTURED TOPIC GUIDE FOR THE

PATIENT AND PUBLIC INVOLVEMENT CONSULTATION

Question
topic Researcher question

History “In what ways did your weight change after your

diagnosis?”

Influences “What do you think contributed to your weight

change?”

Attitudes “Did you do anything to change your weight?”

Challenges “Were there, if any, challenges to losing weight?”

Current

Thoughts

“How do you feel about your weight now?”

Recruitment “What do you think of group-based weight

management programmes like Weight Watchers

or Slimming World?”

Attending

Sessions

“Is there anything that would affect your decision

to attend?”

Additional

Support

“Is there anything else we can provide in addition to

the programme?”

Peer Support “What are your thoughts on going with another

person?”

Incentivize “Do you think we can offer people anything to help

them to attend programme sessions?”

Other

Suggestions

“How else can your healthcare team support your

attendance?”

Final

Comments

“Are there any final comments or suggestions?”
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APPENDIX B: MEDLINE SEARCH STRATEGY FOR THE

SYSTEMATIC REVIEW OF QUALITATIVE STUDIES

APPENDIX C: MEDLINE SEARCH STRATEGY FOR THE

SYSTEMATIC REVIEW OF RANDOMIZED TRIALS

Search Search terms

1 serious mental illness.ti,ab

2 weight.ti,ab OR diet. ti,ab OR nutrition. ti,ab

3 qualitative.ti,ab

4 1 and 2 and 3

Note: Article search date: 23.09.2020; articles retrieved: n = 53.

Search Search terms

1 “Schizophrenia Spectrum and Other Psychotic Disorders”
[Mesh]

2 “Depressive Disorder, Major” [Mesh]

3 “Psychotropic Drugs” [Mesh:NoExp]

4 “Antipsychotic Agents” [Mesh]

5 severe mental illness.ti,ab. OR severely mentally ill.ti,ab. OR

serious mental illness.ti,ab. OR severe mental disorder*.

ti,ab. OR serious mental disorder*.ti,ab. OR anti-

psychotic*.ti,ab. OR antipsychotic*.ti,ab. OR

psychotropic*.ti,ab. OR psycho-tropic*.ti,ab. OR

psychoactive.ti,ab. OR psycho-active.ti,ab. OR

schizophren*.ti,ab. OR psychotic*.ti,ab. OR psychosis.

ti,ab. OR delusion*.ti,ab. OR hallucination*.ti,ab. OR

disordered speech.ti,ab. OR paranoia.ti,ab. OR major

depress*.ti,ab.

6 1 or 2 or 3 or 4 or 5

7 “Obesity” [Mesh]

8 “Body Mass Index” [Mesh]

Search Search terms

9 “Body Weight” [Mesh]

10 obes*.ti,ab. OR overweight.ti,ab. OR body weight.ti,ab. OR

weight loss.ti,ab. OR weight management.ti,ab. OR

weight gain.ti,ab. OR weight change.ti,ab. OR weight

reduction.ti,ab. OR weight control.ti,ab. OR body mass.

ti,ab. OR bmi.ti,ab.

11 7 or 8 or 9 or 10

12 “Diet, Reducing” [Mesh]

13 “Exercise” [Mesh]

14 diet*.ti,ab. OR nutrition*.ti,ab. OR weight.ti,ab. OR lifestyle.

ti,ab. OR exercise.ti,ab. OR physical exercise.ti,ab. OR

physical activity.ti,ab.

15 12 or 13 or 14

16 “Healthy Lifestyle” [Mesh]

17 “Weight Reduction Programs” [Mesh]

18 “Health Education” [Mesh:NoExp]

19 “Health Promotion” [Mesh]

20 intervention*.ti,ab OR program*.ti,ab OR education.ti,ab OR

promotion.ti,ab OR training.ti,ab OR workshop*.ti,ab

21 16 or 17 or 18 or 19 or 20

22 6 and 11 and 15 and 21

23 randomized controlled trial.pt

24 controlled clinical trial.pt

25 randomized.ti,ab.

26 placebo.ti,ab.

27 randomly.ti,ab.

28 trial.ti,ab.

29 groups.ti,ab

31 drug therapy.fs

31 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30

32 22 and 31

Note: Article search date: 11.06.2020; articles retrieved: n = 869.
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Reference

Random

sequence
generation
(selection bias)

Allocation

sequence
concealment
(selection bias)

Blinding of

outcome
assessment
(detection bias)

Incomplete
outcome data
(attrition bias)

Selective

outcome
reporting
(reporting bias)

Other
bias Overall

�Alvarez-Jiménez et al.54 Low Unclear High Low Unclear NA High

Attux et al.66 Low Unclear Unclear High Low NA High

Bartels et al.72 Unclear Unclear Low Low Low NA Unclear

Bartels et al.73 Unclear Unclear Low Low Low NA Unclear

Brar et al.77 Unclear Unclear Unclear Low Unclear NA Unclear

Brown et al.82 Low Unclear Low High Unclear NA High

Brown et al.83 Low High Low Unclear High High High

Cordes et al.84 Unclear Unclear Unclear Low Low NA Unclear

Daumit et al.74 Unclear Unclear Low Low High NA High

Evans et al.55 Unclear Unclear Unclear High Unclear High High

Fernandez Guijarro

et al.85
Low Unclear Low Low Low NA Unclear

Forsberg et al.76 Low Unclear Unclear Low Unclear NA Unclear

Gillhoff et al.86 Unclear Unclear Unclear Low Low NA Unclear

Goldberg et al.87 Unclear Unclear Unclear Low Unclear NA Unclear

Green et al.75 Low Low Low Low High NA High

Holt et al.78 Low High Low Low Low Unclear High

Iglesias-Garcia et al.56 Low Unclear Low Low Unclear NA Unclear

Khazaal et al.57 Unclear Unclear Unclear Low Unclear NA Unclear

Kwon et al.58 Unclear Unclear Unclear High Unclear High High

Lee et al.59 Unclear Unclear Unclear Low Unclear NA Unclear

Littrell et al.60 Unclear Unclear Unclear Low Unclear NA Unclear

Looijmans et al.79 Low Unclear Low Low Unclear NA Unclear

Lovell et al.80 Low Low Low Low Low NA Low

Mauri et al.61 Unclear Unclear Unclear Low Unclear NA Unclear

Masa-Font et al.62 Unclear Unclear Low Low Low NA Unclear

McKibbin et al.63 Unclear Unclear Unclear Low Unclear NA Unclear

Milano et al.64 Unclear Unclear Unclear Low Unclear High. High

Soric et al.65 Low Unclear High Low High NA High

Sugawara et al.81 Unclear Unclear Unclear Low Low High High

Sylvia et al.67 Unclear Unclear Low Low High NA High

Usher et al.68 Unclear Low Low Low Unclear High High

Weber et al.69 Unclear Unclear Low High Unclear High High

Wu et al.70 Unclear Unclear Unclear Low Unclear NA Unclear

Young et al.71 Unclear Unclear Low High Unclear NA High

It is not possible to blind participants or study personnel to allocation so this domain was removed.

APPENDIX H: RISK OF BIAS JUDGMENTS BY DOMAIN FOR EACH STUDY IN THE SYSTEMATIC REVIEW OF RANDOMIZED TRIALS
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APPENDIX I : DATA MATRIX FOR THE CRISP-SET QUALITATIVE COMPARATIVE ANALYSIS (CsQCA) OF RANDOMIZED TRIALS

References

Characteristics Outcome

Targeted
education

Beliefs and
self-efficacy

Supporting
tools

Counseling
support

Peer
support

Interim
support

Tailored
materials

Practical
support Incentives

Statistically
significant
(P ≤ 0.05)
between-group
difference in
weigh

�Alvarez-Jiménez et al.54 1 0 1 1 0 0 0 0 0 1

Attux et al.66 0 1 0 1 1 0 0 0 0 0

Bartels et al.72 0 1 0 1 0 0 0 1 1 0

Bartels et al.73 0 1 0 1 0 0 0 1 1 1

Brar et al.77 0 1 1 0 0 0 0 0 0 0

Brown et al.82 0 0 0 0 0 0 0 0 0 1

Brown et al.83 0 1 0 0 1 1 0 0 0 0

Cordes et al.84 1 1 0 1 0 0 1 0 0 1

Daumit et al.74 0 1 1 1 1 0 1 0 1 1

Evans et al.55 0 0 0 0 0 0 0 0 0 1

Fernandez Guijarro

et al.85
1 0 1 1 0 0 0 0 0 0

Forsberg et al.76 0 1 0 1 1 0 1 0 1 0

Gillhoff et al.86 1 1 0 1 0 0 0 1 0 1

Goldberg et al.87 1 1 0 1 1 0 1 0 0 0

Green et al.75 1 1 1 1 1 1 1 0 0 1

Holt et al.78 1 1 1 1 1 1 1 1 1 0

Iglesias-Garcia et al.56 0 0 0 1 0 0 0 0 0 0

Khazaal et al.57 1 1 0 1 1 0 0 0 0 0

Kwon et al.58 0 0 0 0 0 0 0 0 0 1

Lee et al.59 0 0 0 1 0 1 1 0 0 0

Littrell et al.60 0 0 1 1 1 1 1 0 0 1

Looijmans et al.79 1 1 0 1 0 0 0 0 0 0

Lovell et al.80 0 0 0 0 1 0 0 0 0 0

Mauri et al.61 1 0 0 0 0 0 1 0 0 1

Masa-Font et al.62 0 0 0 1 0 0 0 0 0 0

McKibbin et al.63 0 1 0 0 1 0 1 0 1 1

Milano et al.64 0 0 0 0 0 0 0 0 0 0

Soric et al.65 0 0 0 0 0 0 0 0 0 0

Sugawara et al.81: IG: B 0 0 0 1 0 0 0 0 0 0

Sugawara et al.81: IG: C 0 0 1 1 0 0 0 0 0 1

Sylvia et al.67 0 1 0 1 0 0 0 0 1 0

Usher et al.68 0 1 1 1 0 0 1 1 1 0

Weber et al.69 0 1 0 1 0 0 0 1 0 0

Wu et al.70 0 0 0 0 0 0 0 0 1 0

Young et al.71:

IG: MOVESMI

1 1 0 1 0 0 1 0 0 0

Young et al.71:

IG: WebMOVE

1 1 1 1 0 1 1 0 0 1

Note: Two studies are included twice in the crisp-set qualitative comparative analysis (CsQCA) because they each contributed to two intervention arm. IG:

intervention group.
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