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Background: Life expectancy is reduced by 19 years in men and 17 in women with psychosis in Sweden, largely
due to cardiovascular disease.
Aim:Assesswhether a psychosocial health promotion intervention improves cardiometabolic risk factors, quality
of life, and severity of illness in patients with psychotic disorders more than treatment as usual.
Methods:A pragmatic intervention trial testing amanual-basedmulti-component health promotion intervention
targeting patients with psychosis. The Swedish intervention was adapted from IMPaCT therapy, a health-
promotion program based onmotivational interviewing and cognitive behavioral therapy, designed to be incor-
porated into routine care. The intervention group consisted of 119 patients and the control group of 570 patients
from specialized psychosis departments. Outcome variables were assessed 6 months before intervention during
the run-in period, again at the start of intervention, and 12 months after the intervention began. The control
group received treatment as usual.
Results: The intervention had no significant effect on any of the outcome variables. However, BMI, waist circum-
ference, systolic BP, heart rate, HbA1c, general health, and Clinical Global Impressions Scale score improved sig-
nificantly during the run-in period before the start of the active intervention (observer effect). The multi-
component design meant that treatment effects could only be calculated for the intervention as a whole.
Conclusion: The results of the intervention are similar to those of the U.K. IMPaCT study, in which the modular
health-promotion intervention had little effect on cardiovascular risk indicators. However, in the current
study, the run-in period had a positive effect on cardiometabolic risk factors.
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1. Introduction

People with schizophrenia or other psychotic disorders have higher
risk for cardiovascular disease (CVD) than the general population
(Correll et al., 2017). Their diets are poor, they exercise less, and they

http://crossmark.crossref.org/dialog/?doi=10.1016/j.schres.2019.03.026&domain=pdf
https://doi.org/10.1016/j.schres.2019.03.026
jeanette.westman@ki.se
https://doi.org/10.1016/j.schres.2019.03.026
http://www.sciencedirect.com/science/journal/09209964
www.elsevier.com/locate/schres


139J. Westman et al. / Schizophrenia Research 208 (2019) 138–144
are often overweight/obese and/or smokers (Gardner-Sood et al., 2015;
Jakobsen et al., 2018; Vancampfort et al., 2017). Metabolic risk factors
for CVD, such as central obesity, glucose dysregulation, hypertension,
and dyslipidemia are highly prevalent in people with psychotic disor-
ders (Gardner-Sood et al., 2015; Olsson et al., 2015). Moreover, in
those who take certain antipsychotics (such as clozapine), glucose dys-
regulation occurs in 55% within three months and before a change in
weight (Howes et al., 2004). Additionally, the mortality rate of people
with schizophrenia and other psychotic disorders is higher than that
of the general population (Hjorthoj et al., 2017; Laursen et al., 2013),
mainly because of CVD (Westman et al., 2018). A study on the life ex-
pectancy of people with psychosis found that in Sweden, men with
schizophrenia spectrum disorders lived 19 fewer years than men in
the general population, while women with such disorders lived 17
fewer years than their general population peers (Nordentoft et al.,
2013).

Historically, the physical health of psychiatric patients has been
neglected. Awareness of the importance of focusing on physical health
in these patients is increasing among members of the psychiatric pro-
fession, but there is currently no evidence-based method to improve
the physical health of patients with psychoses (schizophrenia spectrum
disorders). We hypothesized that addressing lifestyle factors such as
weight, smoking, and exercise would help reduce the increased expo-
sure to cardiometabolic risk factors. TheMetabolic Intervention Therapy
in Psychosis (MINT) study partially replicated a U.K. intervention study,
called Improving Physical Health and Reducing Substance Use in Psy-
chosis (IMPaCT). The U.K. IMPaCT study was designed to improve the
physical health of people with psychosis through behavioral change,
by training care coordinators to use motivational interviewing and cog-
nitive behavioral therapy techniques to encourage healthier lifestyle
choices (Gaughran et al., 2013).

MINT was one of the first larger controlled intervention studies on
this topic in Sweden, and together with the U.K. IMPaCT intervention
study (Gaughran et al., 2017) it constitutes a robust evaluation of the ef-
fectiveness of motivational interviewing and cognitive behavioral ther-
apy to improve unhealthy lifestyle habits andwell-being in people with
psychoses. Our specific aim was to assess whether IMPaCT therapy,
adapted for use in Sweden, improves cardiometabolic measures, self-
reported health and quality of life, and psychological functioning and
severity of illness in patients with psychotic disorders in Sweden more
than treatment as usual. In addition, we evaluated how those measures
and outcomes changed during a 6-month run-in period before the start
of the intervention.

2. Method

2.1. Study design and setting

TheMINT studypartially replicated the IMPaCThealthpromotion in-
tervention (based on motivational interviewing and cognitive behav-
ioral therapy) from the United Kingdom (Gaughran et al., 2017). To
test IMPaCT therapy in Sweden, psychosis departments in Gothenburg,
Kristianstad, Hässleholm, and Malmö were recruited to an existing co-
hort study, the Swedish Study of Metabolic Risks in Psychosis (SMRP).
Patients in the control group came from the psychiatric clinics originally
included in SMRP. Patients in the intervention group came from the
newly recruited psychiatric clinics. In Sweden, specialized psychosis de-
partments are responsible for the treatment of most outpatients in their
catchment area who have long-term psychotic disorders. The cost of
treatment was covered by the Swedish health insurance system.

The original IMPaCT health promotion intervention, developed at
King's College, London, was a manual-guided intervention designed to
be integrated into routine care and delivered by care coordinators.
These care coordinators received training and supervision in motiva-
tional interviewing and manual-based cognitive behavioral therapy
techniques. The Swedish interventionwasmodeled on the U.K. version;
the English-language manual was translated into Swedish, and the U.K.
research group travelled to Sweden to train the Swedish teams in IMPaCT
therapy and to collaborate in the development and implementation of the
Swedish study protocol. TheMINT research groupmaintains close collab-
oration with the IMPaCT research group in the United Kingdom.

2.2. Ethical permission

MINTwaspart of SMRP and received ethical approval as such from the
Stockholm Regional Ethics Review Board (dnr 2011/849-32). MINT was
carried out in accordancewith the Codeof Ethics of theWorldMedical As-
sociation (Declaration of Helsinki) for experiments involving humans.

2.3. Participants

2.3.1. Inclusion and exclusion criteria
Patients were eligible to participate in MINT if they were 18 years

or older and had been diagnosed with a psychotic disorder (ICD 10
diagnoses F20–29: Schizophrenia, schizotypal and delusional disor-
ders; F31.2: Bipolar affective disorder, current episode manic with
psychotic symptoms; and F31.5: Bipolar affective disorder, current
episode severe depression with psychotic symptoms). Exclusion
criteria included a) a primary diagnosis of learning disability; b) a
co-existing physical health problem that would, in the opinion of a
medical doctor, independently impact cardiometabolic measures
and/or substance use habits; c) current pregnancy or ≤6 months
post-partum; or d) a life-threatening or terminal medical condition
for which the person already received extensive care. Psychiatric di-
agnoses were confirmed by the treating psychiatrist in accordance
with ICD-10 diagnostic criteria.

2.3.2. The intervention group
To select the intervention group, we involved care coordinators who

were permanently employed at the intervention departments andhad a
minimum of four patients. We created a list of each care coordinator's
eligible patients, and then a blinded administrator used a random num-
ber generator to randomly select four to six of the patients of each care
coordinator. The selected patients were then consecutively invited to
take part in MINT. If a patient declined to participate, we approached
the next patient on the list. Patients in the intervention group received
the intervention in addition to treatment as usual.

2.3.3. The control group
The control group consisted of the patients with psychotic disorder

from the departments that originally participated in SMRP. None of
these departments included any patients in the intervention group.
The patients in the control group received treatment as usual but not
IMPaCT therapy.

2.4. IMPaCT therapy

IMPaCT therapy is described in detail in the protocol for the IMPaCT
randomized controlled trial that took place in the United Kingdom
(Gaughran et al., 2013) and in the IMPaCT Manual, Reference Guide,
and patients' handbook “the Better Health Handbook” (Greenwood
et al., 2013), copies of which were given to the participating care coor-
dinators. The materials were developed by specialists in psychiatry
and tailored to needs of peoplewith psychosis. Keymessageswere rein-
forced via images and text in thematerials and repeated by the care co-
ordinators. In the MINT study, the Swedish version of IMPaCT therapy
was delivered by each patient's care coordinator. The care coordinators
in Sweden participated in a week-long educational program about IM-
PaCT therapy jointly run by theU.K. and Swedish teams. The program fo-
cused on how to improve lifestyle factors and cardiometabolic outcomes
in patients with psychotic disorders via motivational interviewing and
specific cognitive behavioral therapy techniques for psychosis.
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IMPaCT therapy in the United Kingdom consisted of eight mod-
ules designed to improve physical health and reduce substance use
in people with psychosis (Gaughran et al., 2013). IMPaCT therapy
in Sweden consisted of six of these eight modules: basic cognitive
behavioral therapy in mental health, smoking, diabetes, healthy eat-
ing, alcohol, and exercise (Table 1). The Swedish version of IMPaCT
therapy did not include the original U.K. modules on cannabis and
other drugs. In Sweden, those with a primary diagnosis of substance
use disorder or mixed diagnoses (e.g., substance use disorder and
psychosis) are often treated in special addiction units that were not
included in this study.

In consultation with their care coordinator, patients participating
in MINT chose one or more of the modules to focus on during the in-
tervention. During the following 9 to 12 months, they met their care
coordinator each week to work on the modules they had chosen. In-
dividual meetings with care coordinators occurred weekly and
lasted approximately 45 min. Some modules included optional
group activities (e.g., exercise, healthy eating). Group activities also
took place weekly and lasted approximately 60 min. In the Swedish
intervention, all participants took part in the exercise module. In
most cases, exercise sessions were led by physiotherapists with ex-
perience working with psychiatric patients. Care coordinators used
person-centeredmotivational interview techniques in the individual
and group sessions.

2.5. Therapy supervisors in Sweden

In MINT, the care coordinators in each participating geographical
area were supported by a specially selected and trained supervisor.
The supervisors received aweek of additional training from theU.K. IM-
PaCT team.

2.6. Variables

2.6.1. Sociodemographic variables
Sociodemographic variables were gathered by the care coordina-

tor via a questionnaire. These variables included age, sex, level of ed-
ucation (dichotomized into college or above and less than college).
The patient's main psychiatric diagnosis was made in accordance
with the Diagnostic and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV).

2.6.2. Outcome measures

2.6.2.1. Cardiometabolic and lifestyle measures. Cardiometabolic and life-
style measures in the study included diagnosis of diabetes, smoking
(yes/no, and if yes, number of cigarettes), body mass index (BMI), cen-
tral obesity (waist circumference N94 cm for Europeanmen and N80 cm
for Europeanwomen in accordancewith the International Diabetes Fed-
eration consensus definition of the metabolic syndrome) (International
Diabetes Federation, 2006), systolic blood pressure, diastolic blood
Table 1
IMPaCT health promotion therapy in Sweden.

Modulea Individual or group meetings

Module 1: basic CBT in mental health ≤8
Module 2: smoking ≤8
Module 3: diabetes ≤8
Module 4: healthy eating ≤8
Module 5: alcohol ≤8
Module 6: exercise ≤8

a Techniques from CBT, cognitive behavioral therapy and/or MI, Motivational
interviewing were integrated in all modules.
pressure, pulse (heart) rate, triglycerides, total cholesterol, high density
lipoprotein (HDL) cholesterol, low density lipoprotein (LDL) choles-
terol, fasting serum glucose, long-term blood glucose control as mea-
sured by glycated hemoglobin (HbA1c), and tests of liver function
(including alanine aminotransferase [ALT], alkaline phosphatase [ALP],
and gamma-glutamyl transpeptidase [GGT]). These measures were
assessed by the care coordinator in accordancewith standard protocols.
Alcohol consumption was assessed with the Alcohol Use Disorders
Identification Test (AUDIT). AUDIT is a ten-item questionnaire devel-
oped by the World Health Organization to assess risk of alcohol abuse.

2.6.2.2. Self-reported health and quality of life. There were threemeasures
of self-reported health and quality of life. The first was the general
health question, which asks people to rate their general health on a
scale fromone (“very good”) to five (“very bad”). The secondwas the vi-
sual analog scale (EQVAS) of the EuroQolfive dimensions questionnaire
(EQ5D). The EQ VAS asks participants to rate their health from “the best
health you can imagine” to “the worst health you can imagine.” The
third was the index assessment of the EQ5D. This index sums the re-
sponses to the five variables on the EQ5D.

2.6.2.3. Psychological functioning and severity of illness. These measures
include the Global Assessment of Functioning (GAF) scale score
(Endicott et al., 1976) and the Clinical Global Impressions (CGI) scale
score. A GAF score represents a psychiatrist's assessment of a patient's
current social, occupational, and psychological functioning. The psychi-
atrist chooses one of eleven numerical ranges (0, 1–10, 11–20, and so
on, up to 91–100); lower scores indicate worse functioning and higher
scores, better functioning. The 7-point CGI scale score represents the
psychiatrist's assessment of the current severity of the patient's illness
compared to that of other patients with the same illness. Higher scores
indicate more severe psychiatric illness.

2.7. Data collection

Measures were assessed at pre-baseline, at baseline, and post-
intervention. To study the possible effects of inclusion in the study,
pre-baseline measures were taken, in the intervention group only,
6 months before the designated start of the intervention. Subsequently,
during the latter part of the following 6-month period, participating
care coordinators received training in IMPaCT therapy while patients
continued to receive their usual care. Baselinemeasurements were per-
formedbefore implementation of the intervention. The Swedish version
of IMPaCT therapy was then implemented and actively supervised for
6 months.

2.8. Statistical analysis

The analyses were conducted with SPSS (version 22.0). All variables
were summarized with standard descriptive statistics, such as frequency,
mean, and standard deviation. Categorical variables; e.g., group and gen-
der, were analyzedwith Pearson's chi-squared test or Fisher's exact test if
the expected cell frequency was 5 or less. Changes during the 6-month
run-in period; that is, between inclusion in the study and the start of
the intervention,were analyzedwith the Student's t-test for paired obser-
vations if the variables were approximately normally distributed. For ob-
servations with skewed distributions, theWilcoxon signed-rank test was
applied.

The significance level in all analyses was 5% (two-tailed). The re-
searchers and statistician who analyzed the outcomes were blind to
the treatment group.

The studywas powered to detect a weight reduction of 3 kg.Weight
reduction of N5% of baseline body weight is considered clinically rele-
vant (Stevens et al., 2006). The average weight in the study population
was 90.5 kg at the start of the study, so a N5%weight loss would entail a
loss of 4.5 kg.



Table 3
Changes in the intervention group during the run-in period 6 months before the start o
the intervention (n = 119a).

Variable n 6 mo. before the start
of the intervention

The start of the
intervention

P rb

M SD M SD

Cardiometabolic and lifestyle measures
Smoker (“yes”) 107 40% 49.3% 38% 48.8% 0.417 0.88
Number of cigarettes 38 19.8 10.62 18.9 11.38 0.538 0.71
Body mass index 100 30.7 6.27 30.3 6.20 0.013 0.97
Waist circumference in cm 95 105.5 16.00 103.3 16.07 0.002 0.91
Systolic blood pressure 98 129.9 16.46 126.4 14.70 0.034 0.45
Diastolic blood pressure 98 82.9 11.04 82.1 10.45 0.367 0.62
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3. Results

3.1. Patient characteristics

Therewere few significant differences between the intervention and
control groups at the start of the intervention, although the intervention
group had higher rates of central obesity, more severe psychiatric ill-
ness, and lower functioning scores (GAF scores N50) than the control
group (Table 2). Psychiatric diagnoses differed somewhat between the
groups. In the intervention group, 88 out of 119 completed all assess-
ments. Of 1020 patients in the SMRP study, 570 control patients were
followed up for one year.
Pulse rate 96 79.9 14.23 76.9 14.07 0.008 0.71
Triglycerides 97 1.80 1.22 1.68 1.54 0.244 0.50
Total cholesterol 97 5.43 0.97 5.35 0.99 0.431 0.74
HDL cholesterol 97 1.24 0.42 1.25 0.37 0.429 0.87
LDL cholesterol 90 3.44 0.86 3.39 0.85 0.473 0.73
Fasting serum glucose 93 5.93 2.23 6.12 2.46 0.053 0.79
Long-term blood glucose
control (HbA1c)

97 40.6 10.70 40.3 13.41 0.029 0.77

Alcohol consumption
(AUDIT)

108 3.3 3.71 3.1 3.55 0.317 0.59
3.2. Pre-baseline measures

During the 6 month run-in period before the start of the interven-
tion, there were significant improvements in BMI, waist circumference,
systolic blood pressure, heart rate, glycated hemoglobin (HbA1c), gen-
eral health, and CGI scores (Table 3).
Table 2
Pre-baseline characteristics of patients in the intervention group (n= 119a) and the con-
trol group (n = 1020a).

Intervention
group

Control
group

P

Sociodemographic variables
Age (years) Mean 46.5 46.8 0.799
Male sex % (n) 50 (59) 55 (564) 0.236
Level of education
(college or above)

% (n) 27 (31) 33 (304) 0.193

Patient's main psychiatric diagnosisb 0.010
Schizophrenia % (n) 48 (53) 55 (508)
Schizoaffective disorder % (n) 17 (19) 11 (100)
Delusional disorder % (n) 13 (14) 6 (53)
Psychosis (unspecified) % (n) 7 (8) 13 (117)
Bipolar disorder % (n) 5 (5) 7 (63)
Other disorder % (n) 11 (12) 9 (86)

Cardiometabolic and lifestyle measures
Diagnosis of diabetes n (%) 11 (12) 88 (10) 0.772
Smoker (“yes”) % (n) 39 (45) 42 (389) 0.561
Number of cigarettesc M (SD) 19.8 (10.79) 19.6

(12.73)
0.947

Central obesityd % (n) 77 (80) 65 (590) 0.013

Self-reported health and quality of life
EQ5D VAS score M (SD) 61 (19.9) 64 (20.3) 0.181
EQ5D index assessment M (SD) 0.73 (0.219) 0.74

(0.250)
0.296

Psychological functioning and severity of illness
Better current social, occupational,
and psychological functioninge%
(n)

32 (33) 47 (422) 0.003

More severe illnessf% (n) 63 (66) 52 (456) 0.029

Abbreviations: EQ VAS, visual analog scale of the EuroQol five dimensions questionnaire;
EQ5D, EuroQol five dimensions questionnaire; GAF, Global Assessment of Functioning
scale; CGI, Clinical Global Impressions scale.

a All patients included at pre-baseline. Sporadic missing values occur.
b According to DSM-IV.
c Only smokers: nMINT = 40 and nControls = 351.
d Waist circumference N94 cm for European men and N80 cm for European women in

accordance with the International Diabetes Federation consensus definition of the meta-
bolic syndrome.

e GAF scoreN50. Scores are divided into numerical ranges (0, 1–10, 11–20, and so on, up
to 91–100); lower scores indicate worse functioning and higher scores, better functioning.

f CGI severity of illness global subscale score N3. Scores range from 1 to 7; higher scores
indicatemore severe illness (1=normal, not at all ill; 2=borderlinementally ill; 3=mildly
ill; 4 =moderately ill; 5 =markedly ill; 6 = severely ill; 7= among the most extremely ill
patients).

Self-reported health and quality of life
General health 105 2.48 1.01 2.24 0.84 0.004 0.61
EQ5D VAS score 104 60.8 20.32 63.5 17.82 0.083 0.65
EQ5D index 104 0.73 0.22 0.76 0.23 0.139 0.39

Psychological functioning and severity of illness
Current social,
occupational, and
psychological
functioning (GAF)

92 48.3 10.93 49.1 11.78 0.292 0.81

Severity of illness (CGI) 91 3.87 1.33 3.65 1.36 0.012 0.82

HDL, high-density lipoprotein; LDL, low-density lipoprotein; AUDIT, Alcohol Disorders
Identification Test; EQ5DVAS, visual analog scale of the EuroQolfivedimensions question
naire; EQ5D, EuroQol five dimensions questionnaire; GAF, Global Assessment of Function
ing scale; CGI, Clinical Global Impressions scale.

a Sporadic missing values occur.
b Pearson's product moment (parametric) or Kendall's rank correlation (non-para-

metric) coefficient.
3-
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Table 4 shows that there was no difference between the inter-
vention group that received the Swedish version of IMPaCT therapy
and the control group that received usual care in cardiometabolic
and lifestyle measures, including smoking, BMI, waist circumfer-
ence, systolic blood pressure, diastolic blood pressure, triglycerides,
total cholesterol, HDL cholesterol, LDL cholesterol, fasting serum
glucose, ALT, ALP, and GGT. Nor was there a differential effect on
self-reported health, quality of life, psychological functioning, or se-
verity of psychiatric illness. Although the difference did not reach
statistical significance, blood glucose decreased more in the inter-
vention than the control group.
4. Discussion

4.1. Summary

IMPaCT therapy did not significantly improve cardiometabolic
and lifestyle measures, self-reported health and quality of life, or
psychological functioning and severity of illness in patients with
psychotic disorders in Sweden more than treatment as usual. How-
ever, before the intervention, during the 6-month run-in period,
several cardiometabolic risk factors improved significantly, includ-
ing BMI, waist circumference, systolic blood pressure, heart rate,
long-term blood glucose control, general health, and severity of
illness.



Table 4
Changes in cardiometabolic and lifestyle measures, self-reported health and quality of life, and psychological functioning and severity of illness in the intervention group (n = 88a) and
control group (n = 570a) between the start and the end of the intervention (IMPaCT therapy).

Variable Intervention group Control group ANOVA

Measurement 1 Measurement 1 Measurement 1 Measurement 2 Group Time Time*group

M SD M SD M SD M SD P P P

Cardiometabolic and lifestyle measures
Smoker %/n 37% 32 34% 29 39% 204 39% 205 0.568 0.254 0.203
Number of cigarettesb 16.8 11.2 13.2 12.1 17.5 13.6 17.5 13.2 0.422 0.672 See footnote c

Body mass index 30.4 6.02 30.5 5.57 29.1 6.02 29.2 6.01 0.067 0.615 0.972
Waist circumference in cm 103.9 15.9 105.4 14.4 102.4 14.9 103.0 15.0 0.241 0.010 0.272
Systolic blood pressure 127 14.5 130 14.6 128 18.1 129 16.7 0.902 0.040 0.221
Diastolic blood pressure 83 10.3 82 10.0 83 11.7 83 11.3 0.517 0.742 0.690
Triglycerides 1.75 1.68 1.70 1.01 1.79 1.28 1.74 1.22 0.815 0.394 0.987
Total cholesterol 5.40 1.00 5.39 1.04 5.45 1.18 5.37 1.18 0.925 0.420 0.527
HDL cholesterol 1.25 0.39 1.29 0.34 1.17 0.37 1.18 0.39 0.024 0.106 0.215
LDL cholesterol 3.45 0.84 3.41 0.90 3.50 0.98 3.43 0.99 0.742 0.237 0.717
Fasting serum glucose 6.26 2.63 5.93 1.73 5.77 1.59 5.77 1.63 0.090 0.054 0.053
ALT 0.45 0.266 0.44 0.262 0.57 0.445 0.56 0.432 0.008 0.569 0.974
ALP 1.11 0.330 1.12 0.352 1.17 0.368 1.18 0.367 0.143 0.497 0.956
GGT 0.40 0.500 0.37 0.567 0.62 0.858 0.50 0.761 0.042 0.058 0.245

Self-reported health and quality of life
General health 2.19 0.84 2.20 0.86 2.40 0.96 2.25 0.95 0.178 0.171 0.111
EQ5D VAS score 64.6 18.0 64.3 19.9 63.0 21.2 64.8 21.1 0.801 0.504 0.365
EQ5D index assessment 0.76 0.230 0.78 0.214 0.72 0.259 0.75 0.250 0.168 0.073 0.442

Psychological functioning and severity of illness
Current social, occupational, and psychological functioning (GAF) 48.8 10.5 50.6 11.1 52.0 12.6 52.0 13.1 0.102 0.148 0.120
Severity of illness (CGI) 3.56 1.35 3.61 1.35 3.59 1.26 3.61 1.16 0.925 0.577 0.832

HDL, high-density lipoprotein; LDL, low-density lipoprotein; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; EQ5D VAS, visual analog
scale of the EuroQol five dimensions questionnaire; EQ5D, EuroQol five dimensions questionnaire; GAF, Global Assessment of Functioning scale; CGI, Clinical Global Impressions scale.

a Sporadic missing values occur.
b Smokers at baseline or follow-up, nIntervention = 33 (4%) and nControl = 214 (40%), non-parametric statistics because of skewed distributions.
c Change for patients in the intervention group, P = .143; and for patients in the control group, P = .873 (Wilcoxon matched pairs test).
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4.2. Strengths and limitations

TheMINT study had several strengths. First, we used amanual-based,
well-described and evidence-based theoretical framework developed by
the IMPaCT team at King's College in London. Even though the MINT
study was designed to be low budget and incorporated into ordinary
care, the participating clinics invested considerable time and effort in
the project. Participating in the study represented an important commit-
ment on the part of each clinic, from the manager and from the health
care professionals. Clinics paid for the time their staff spent in training
and implementation, chose one professional at the clinic to act as study
coordinator, and sent their staff to receive training in IMPaCT therapy.

Another strength of theMINT study was the assessment of outcome
variables in the intervention group during the 6-month run-in period
prior to the start of the intervention. A run-in period is common in phar-
macological but not health promotion interventions. A review of 311
weight loss studies showed that only 19% of the studies included a
run-in period; the highest frequencywas found in pharmaceutical stud-
ies. The inclusion of a pre-randomization run-in period was associated
with less weight loss (P = .0017) than the absence of a run-in period
(Affuso et al., 2014).

It is important for interventions designed to improve health behav-
ior in people with psychosis to be tested in real-life settings (McGinty
et al., 2016). Thus, another strength of the studywas the real-life setting
and broad inclusion criteria used in MINT, which meant that the study
population reflected the actual population of patients at psychosis
clinics in Sweden. For instance, potential participantswere not excluded
on the basis of the severity of their psychiatric disorder or suicidal idea-
tion. Moreover, the multi-component design of the intervention gave
patients the power to choose their own health priorities: every patient
was free to choose, in dialogue with their care manager, which of the
modules they wanted to work with. Themulti-component intervention
also used health care professionals and patients' time efficiently. Instead
of attending individual courses on treating each health problem, staff
could attend one course on a multi-component intervention, and pa-
tients could participate in one program.

However, the multi-component design of the intervention was also
a weakness. It was not possible to trace the effects of each module, as
all but 14 patients chose to participate in at least two modules. Another
limitation of the study is that although the intervention manual recom-
mended that participants attend a certain number of sessions, we did
not measure how adherent they were to this recommendation.

Self-reported outcomes are subject to both recall problems and so-
cial desirability bias, which can lead to systematic error. Recall bias in
particular can bemagnified in peoplewith psychotic disorders.More di-
rectmeasurement of physical activity (e.g., with accelerometers) would
have been preferable. However, limited funding made it unfeasible to
use such technology in this study.

Another important weakness of the study was the randomization
process. Thewhole study populationwas not randomized into interven-
tion and control groups. Instead, patients at the clinics originally partic-
ipating in SMRP were assigned to the control group, and new clinics
were recruited to provide patients for the intervention group. Patients
at the newly recruited clinics were then randomly selected to represent
the total patient population. Although the randomization method was
not optimal, it nevertheless enabled us to assess the effects of the inter-
vention. Few baseline characteristics of the intervention and control
groups differed significantly. Thus, the choice of control group and the
randomization method used to select the intervention group were not
likely to have caused the lack of intervention effect.

Finally, when designing the study, we chose to use validated instru-
ments whenever possible. Many of the instruments chosen have been
validated for use in psychiatric patients (Mulhern et al., 2014).

4.3. Comparison with other studies

Many trials that have attempted to improve the health of people
with psychiatric disorders have focused on single risk behaviors, such
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as diet, smoking, or physical inactivity (Ward et al., 2015). The effects of
such health promotion interventions in patients with schizophrenia
have been positive in some cases (Kimhy et al., 2015; Pajonk et al.,
2010; Scheewe et al., 2013), although most have been limited (Gates
et al., 2015). Weight-loss and exercise programs have been the most
common interventions, and a meta-evaluation showed that several tri-
als had positive outcomes (Singh et al., 2018), whereas others had
mixed results (McGinty et al., 2016). A systematic review showed that
nonpharmacological interventions led to less weight loss in patients
with serious mental illness than in the general population. In patients
with serious mental illness, the mean weight loss in randomized con-
trolled trials is 1.6 kg (95% CI, 0.3 to 2.9 kg), whereas it is 3.6 to 5 kg in
the general population (Cabassa et al., 2010).

Because smoking is common in patients with serious mental illness,
it has also been an important target of behavioral interventions, with
mixed results (Cather et al., 2017; McGinty et al., 2016). Smoking
rates in patients with serious mental illness have declined much less
than in those without such disorders (Cook et al., 2014).

Like our intervention, othermulti-component health behavior inter-
ventions have had little or no effect on important outcomes for people
with schizophrenia and psychotic disorders, including cardiometabolic
risk factors such as blood glucose, HbA1c, blood pressure, and blood
lipids. For instance, theDanish CHANGE trial evaluated how care coordi-
nation alone, lifestyle coaching plus care coordination, or treatment as
usual in adults with schizophrenia spectrum disorders and increased
waist circumference affected cardiovascular risk (Speyer et al., 2016).
Like the present study, the CHANGE intervention did not effect cardio-
metabolic risk factors such as cardiorespiratory fitness, physical activity,
weight, diet, or smoking (Jakobsen et al., 2017; Speyer et al., 2016). This
is not entirely surprising given that most health promotion and weight
loss interventions targeting the general population havemodest effects,
and people with schizophrenia and psychotic disorders have additional
obstacles to overcome. The first report of the results of the ELIPS trial,
another cluster-randomized controlled trial targeting health behavior
in patients with severemental illness, showed no effect on psychosocial
outcomes (Stiekema et al., 2018). At the time of writing, effects on so-
matic outcomes were not yet available.

Single-component and multi-component intervention studies each
have advantages and disadvantages. Complex interventions are often
preferable in clinical practice, as they address multiple risk factors at
the same time, but they are less straightforward to evaluate scientifi-
cally than single-component interventions. However, given our null
findings and the lack of findings in similarmulti-component health pro-
motion intervention studies, we suggest that future studies evaluate
more intense, single-component interventions. Moreover, in light of
themodest results of many health promotion interventions in reducing
the high burden of metabolic disease in people with schizophrenia and
psychotic disorders, it might be time to perform trials of pharmacologi-
cal interventions such as lipid-lowering medication, glucose-lowering
medication (Aldossari, 2018; Zheng et al., 2019), and medication for
smoking cessation. It could also be relevant to carefully consider surgical
interventions for obesity in selected patients with severe obesity who
do not respond to health promotion interventions or pharmacotherapy.

In the current study, a number of variables improved during the 6-
month run-in period. The improvement may be the result of the ob-
server effect (also referred to as the Hawthorn effect) (Goodwin et al.,
2017), which occurs when people modify their behavior in response
to the knowledge that they are being observed. For instance, when pa-
tients are included in a study, they tend to increase their adherence to
medication, as shown for hypertension (Gardner-Sood et al., 2015).
The finding of a significant effect on cardiometabolic risk factors during
the run-in period is worth further investigation to see if it could be used
in a structured way in clinical practice.

Most trials of health promotion interventions do not include a run-in
period prior to evaluating the new approach; such periods have most
often been employed in studies onweight loss, especially those involving
weight control drugs. Even so, weight change during the pre-
randomization (run-in) phase is rarely reported in obesity or other
types of health promotion trials (West et al., 2011). Only 19% of the inter-
ventions included in a meta-analysis of 311 obesity RCTs included a run-
in period, and most of these were trials of pharmaceuticals (Affuso et al.,
2014), possibly because the U.S. Food and Drug Administration's 1996
Guidance for the Clinical Evaluation of Weight Control Drugs advocated
that RCTs include a 6-weekbehavioralweight reduction run-in period. Al-
though all intervention types were associated with weight loss (mean=
2.80 kg, SD = 3.52), the effect of the active intervention was smaller in
studies that included a pre-randomization run-in period (P= .0017).

The weak results of previous interventions and our finding of signif-
icant reductions in cardiometabolic risk factors after an open run-in
period before the start of the active intervention underline the impor-
tance of designing studies that make it possible to distinguish between
the observer effect and the effect of the intervention itself. During the
run-in period, patients' expectations of treatment efficacy can alter be-
havior, which can lead improved health outcomes (Crow et al., 1999).
In addition to increased patient focus on their own health problems
and related behaviors, explanations for the significant effects observed
during the run-in period could include more attention to patients
from clinicians and effects of the training on clinicians' work (Aveyard
et al., 2016).

4.4. Conclusions

This study adds to the growing evidence that multi-component
health promotion interventions have limited effects on cardiometabolic
risk factors in patients with schizophrenia and psychotic disorders. It
also showed that several cardiometabolic and lifestyle variables im-
proved during the run-in period. Researchers should consider including
run-in periods in similar studies on health promotion interventions to
avoid false positive results.
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