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Abstract
The prevalence of metabolic syndrome among individuals with severe mental illness is considerably higher than in the general
population, contributing to the 15–20-year shorter life expectancy of this client population. The aim of this pilot study was to
evaluate the effectiveness of a novel, complex psychosocial program to reduce metabolic syndrome. Members of both the
intervention (n = 78) and control (n = 31) group were psychiatric outpatients with severe/persistent mental illness struggling
with one or more symptoms of metabolic syndrome. Beyond the default elements of similar programs such as diet and exercise,
the intervention covered medication use, sleep hygiene, stress management, as well as addressing spiritual needs, mindfulness,
addictions, and self-care. Assessment of metabolic indicators were completed at baseline, at the end of the 11-week intervention,
and 6 months post-intervention. The trajectory of change over time was significantly more favorable in the treatment than in the
control group in terms of waist circumference (p = 0.013, η2 = 0.093) and a positive trend emerged in relation to blood glucose
level (p = 0.082, η2 = 0.057). However, no statistically reliable differencewas observed between the intervention and the control
group regarding the other outcome variables (body mass index, systolic and diastolic blood pressure, serum triglyceride level,
serum HDL cholesterol level, overall metabolic syndrome severity). These findings suggest that to produce more robust benefits,
psychosocial interventions targeting the metabolic health of individuals with complexmental health needs should be either longer
in duration if resources permit or narrower in focus (diet and exercise mainly) if resources are scarce.
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Introduction

Metabolic syndrome is defined as a group of conditions in-
cluding abdominal obesity, dyslipidemia (increased blood
cholesterol and / or decreased HDL cholesterol level), in-
creased fasting serum glucose concentration, and increased
blood pressure. When occurring together, this group of con-
ditions significantly increases the risk of type 2 diabetes, heart

disease, stroke-related morbidity, and premature mortality
(Eckel et al., 2005). While diagnostic criteria have varied be-
tween expert groups in the past, the latest guidelines published
by the International Diabetes Federation (presence of at least
three of the following five conditions: blood pressure ≥ 130/
85 mmHg, fasting blood glucose level ≥ 5.6 mmol/L, triglyc-
eride level ≥ 1.7 mmol/L, HDL-Cholesterol level <
1.0 mmol/L, and waist circumference ≥ 102 cm) provide
clear thresholds that can be applied to various geographic
regions and ethnic groups (Alberti et al., 2006).

While it is estimated that approximately 25% of the world’s
population struggles with metabolic syndrome (Saklayen,
2018), prevalence rates vary across countries. For instance,
this prevalence rate is estimated to be 19.1% in Canada (Rao
et al., 2014), 30.7% in Australia, and 39% in the United States
(O'Neill & O'Driscoll, 2015). Importantly, certain groups of
individuals may have an increased risk of developing meta-
bolic syndrome compared to the general population; those
diagnosed with severe mental disorders (such as schizophre-
nia or bipolar disorder) being one of these groups. It is
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estimated that those experiencing serious mental health chal-
lenges are 58% more likely to develop metabolic syndrome
when compared to the general population (Vancampfort et al.,
2015). Factors that can contribute to this increased risk include
the use of certain psychotropic medications (Barton et al.,
2020; McCloughen & Foster, 2011), unhealthy lifestyle (such
as sedentary behavior, poor diet, substance abuse, smoking),
and decreased motivation to seek help for physical health
issues (Newcomer, 2007). The higher prevalence of metabolic
syndrome in this population plays an important role in the
unfortunate trend of premature mortality: individuals suffering
from severe mental illness tend to die 15–20 years earlier than
members of the general population (Hjorthøj et al., 2017;
Laursen et al., 2012; Laursen et al., 2014).

To mitigate the effects of untreated metabolic syndrome in
this vulnerable population, multiple interventions aiming to
reduce risk factors have been developed in the previous de-
cades. These interventions differ considerably, from those
using pharmacologic treatment or bariatric surgery through
those focusing on diet and/or exercise regiments to those that
apply cognitive, behavioral or psychoeducational methods to
address patients’ overall physical wellbeing. Duration and in-
tensity of intervention programs and the length of each inter-
vention session also vary across intervention protocols and
they can be conducted in individual and/or group modalities
depending on the desired level of ‘customization’ for partici-
pants (Bruins et al., 2014; Bruins et al., 2017). While pharma-
cological and surgical approaches have their own unique ben-
efits (Papanastasiou, 2012), it may be preferable to attempt
interventions that reduce/reverse the ‘root causes’ of metabol-
ic syndrome (atherogenic diet, sedentary lifestyle, and over-
weight or obesity) prior to starting pharmacologic regimens
targeting the individual symptoms of the syndrome, particu-
larly when addressing concerns for the first time (Giugliano
et al., 2008; Grundy et al., 2005). Such approaches are also
more likely to promote sustained, long-term change in overall
metabolic health and quality of life. Incorporating frequent
objective measurements of cardiometabolic factors through-
out and post-intervention can further promote success and
uptake of healthy habits (Dagogo-Jack et al., 2010).

Previous studies have demonstrated the effectiveness of
various psychosocial interventions in patients with severe
mental illness (Bruins et al., 2014; Chacón et al., 2011).
However, the majority of this research has been conducted
in carefully-controlled research settings, which does not nec-
essarily reflect the realities of preventing/treating metabolic
syndrome in everyday psychiatric practice. This is an impor-
tant consideration, as metabolic monitoring and treatment
among those with severe mental illness is often suboptimal
(Bruins et al., 2017) or nonexistent in real-world settings
(Happell et al., 2016).

The non-pharmacological, psychosocial approaches in the
treatment of metabolic syndrome usually include education on

the syndrome itself, as well as some form of active or passive
intervention on healthy eating and exercise (Dagogo-Jack
et al., 2010). It is unclear though, whether a more comprehen-
sive intervention addressing further, more distal psychological
processes (e.g., stress management, self-esteem, emotion reg-
ulation, spiritual needs) and life style factors (e.g., sleep
habits, certain aspects of budgeting, general medication use)
would have additional benefits over the sole emphasis on
more proximal factors as food choices and physical activity.
Thus, the aim of the present pilot study was to investigate the
effectiveness of a complex psychosocial program to reduce
metabolic syndrome in a real-life setting of psychiatric outpa-
tients at-risk for developing/worsening metabolic syndrome.

Methods

Sample and Procedure

The protocol of the present study was approved by the
Research and Ethics Board of Waypoint Centre for Mental
Health Care (HPRA#17.11.28). The analyses (N = 163) were
based on two subsamples of psychiatric outpatients from a
tertiary level psychiatric hospital specialized for the care of
individuals with severe / persistent mental illness. Members
of the first sample were recruited as participants of a prospec-
tive study including both an intervention (n = 32) and a con-
trol (n = 31) group, while the second (later) study was a
retrospective chart review (n = 100) examining the same in-
tervention and same outcome variables. The purpose of the
addition of the second subsample was to increase the sample
size of the treatment group of Study 1 and by doing so im-
prove both the generalizability of the findings and the statisti-
cal power of the analyses.

While in the first study (controlled prospective study), in-
formed consent was provided by participants, in case of the
second subsample (retrospective chart review), the informed
consent requirement was waived as the protocol met all
Tricouncil Policy Guidelines for waiver of consent
(Canadian Institutes of Health Research, Natural Sciences
and Engineering Research Council of Canada, and Social
Sciences and Humanities Research Council of Canada,
2014). In all cases, data were gathered from clinical documen-
tation in the participants’ medical records.

All participants were clients of a specialized, tertiary level
psychiatric hospital (Waypoint Centre for Mental Health
Care), Canada receiving outpatient care for their severe and/
or persistent mental health challenges. Beyond mental health
symptoms, clients of the clinic are routinely assessed in rela-
tion to vital signs and metabolic indicators as well and those
struggling with metabolic syndrome or at least one risk factor
for metabolic syndrome are offered participation in the psy-
chosocial intervention investigated in the present study.
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Participants were assessed at baseline, post-intervention and at
their psychiatric follow-up closest to 6 months (M = 165 days).
Active participants of the present investigation were those who
attended at least 60% of the intervention sessions (n = 78), while
the control group consisted of clients who met eligibility criteria
of the intervention but were not interested in or were not able to
participate (n = 31). Clients who agreed to participate in the
intervention but failed to take part for at least 60% of the sessions
(or whose records were not complete enough to allow conclu-
sions on their participation rate) – for instance due to hospitali-
zation for mental or physical health reasons – were excluded (n
= 54) from the analyses. Baseline characteristics of the study
groups are displayed in Table 1. While the intervention and the
treatment group differed moderately across some of the specific
metabolic indicators (direction dependent on the given indicator),
the data showed that – using the diagnostic standards published
by the International Diabetes Federation (Alberti et al., 2009) –
the prevalence of metabolic syndrome did not differ significantly
(and was about 60%) between the treatment versus the interven-
tion group (or the group of those who were excluded from the
analyses due to missing data or drop-out from the intervention:
χ2 = 0.24, p = 0.988, V = 0.01).

Intervention

Asmetabolic syndrome is a complex phenomenon, a unifying
concept with one treatable cause may not emerge (Hjemdahl,

2002). Consequently, the aim of the developers of the present
intervention was to design a program that targets a relatively
large number of participant needs and factors relevant to the
metabolic health of individuals with a severe/persistent mental
illness. The Transtheoretical Model of Change (Prochaska &
DiClemente, 1983) as an integrative, biopsychosocial model
that conceptualizes the process of intentional behavioral
change gave the theoretical basis for the intervention.
However, as this model is limited in its awareness of the social
context and factors in which change occurs (such as income or
other socioeconomic variables), elements of the Health Action
Process Approach (Schwarzer, 2008) was also considered to
help in the identification and management of social factors
that play a key role in the behavior change of individuals with
severe / persistent mental illness. In addition, in the interven-
tion design stage, regular feedback of participants and peer
program facilitators was also sought and utilized to refine
the program and practice client-centered service design and
delivery. The resulting program was honored with the
Innovation Award by the Ontario Minister of Health in 2010
for improving patient-centeredness in health care delivery
(Ontario Ministry of Health, 2010).

The intervention used in the present study contained 11,
weekly group sessions in the length of 2 h (Duncan, 2011a, b).
Sessions were in part didactic (i.e., contained information
sharing by program facilitators on the issues covered by the
given module) but also allowing interactive participation in

Table 1 Baseline characteristics of the study sample stratified by participant status. Continuous variables are displayed as means (standard deviation),
while sex and metabolic syndrome diagnostic status is displayed as frequency (percentage)

Control group (n
=31)

Intervention group
(n=78)

Drop-out / insufficient informa-
tion (n=54)

Comparison of the control vs.
intervention group

Sex (female) 9 (29.03) 58 (74.36) 38 (70.37) χ2=19.2, p<0.001, V=0.42

Age (years) 46.71 (10.60) 48.92 (11.74) 49.19 (10.99) t=−0.91, p=0.364, d=0.20
Primary psychiatric diagnosis χ2=29.67, p<0.001, V=0.52

Psychotic disorder 19 (61.29) 21 (26.92) 10 (20.0)

Mood disorder 5 (16.13) 37 (47.44) 30 (60.0)

Anxiety disorder 0 (0.00) 9 (11.54) 4 (8.00)

Personality disorder 1 (3.23) 10 (12.82) 5 (10.0)

Other 6 (19.35) 1 (1.28) 1 (2.0)

Body mass index (kg/m2) 32.17 (6.67) 37.53 (9.25) 38.56 (8.58) t=−2.94, p=0.004, d=0.62
Waist circumference (cm) 107.62 (15.55) 117.10 (15.00) 117.11 (15.37) t=−2.93, p=0.004, d=0.63
Systolic blood pressure (mmHg) 129.65 (16.12) 123.68 (14.50) 128.61 (14.60) t=1.88, p=0.063, d=0.40

Diastolic blood pressure (mmHg) 83.97 (9.05) 77.23 (10.47) 77.78 (11.74) t=3.14, p=0.002, d=0.66

Serum triglyceride level (mmol/L) 2.19 (1.56) 2.11 (1.44) 2.48 (1.92) t=0.25, p=0.805, d=0.05

Serum high-density lipoprotein
cholesterol level (mmol/L)

1.16 (0.32) 1.27 (0.40) 1.32 (0.39) t=−1.37, p=0.175, d=0.30

Serum fasting blood glucose
level (mmol/L)

5.44 (2.18) 6.67 (2.69) 6.70 (3.19) t=−2.22, p=0.029, d=0.48

Metabolic syndrome severity
index (z-score)

−0.07 (0.57) −0.01 (0.55) 0.09 (0.68) t=−0.49, p=0.623, d=0.11

Metabolic syndrome (yes) 17 (58.62) 41 (60.29) 21 (60.00) χ2=0.24, p=0.878, V=0.02

9917Curr Psychol (2023) 42:9915–9924



discussions regarding participants’ individual health goals and
strategies in relation to managing difficulties with the imple-
mentation of the course material. Each session was facilitated
by a content expert of the given field (e.g., physician, dieti-
cian, recreational therapist, pharmacist, hospital chaplain) sup-
ported by a peer support worker who provided a healthy snack
to participants during the session break to demonstrate optimal
food choices. A brief, weekly meeting with the metabolic
nurse of the clinic was also part of the program, this way
providing feedback to participants regarding their progress
towards more optimal waist circumference, weight, and blood
pressure.

Module 1 of the intervention provides psychoeducation on
healthy and unhealthy metabolism, risk factors and symptoms
of metabolic syndrome, and reversal strategies (Anderssen
et al., 2007; Mujica et al., 2010). Participants are also encour-
aged to define their own goals to improve their metabolic
health. Module two provides information on how metabolic
syndrome affects body function and organ systems and how
clients can avoid or reduce organ damage by engaging in
primary (e.g., improving diet) or secondary (e.g., participation
in annual medical check-ups, eye and foot examinations) pre-
vention strategies. Efforts are also made to increase respect
towards the body, ownership of health and health-related
self-efficacy [cf. the relationship between self-esteem, internal
health locus of control and health behaviors (Adolfsson et al.,
2005; Cheng et al., 2016; Chuang et al., 2016)].

Module 3 and 4 focus on how to improve eating habits by
covering topics such as dietary patterns proved to improve met-
abolic health (Pitsavos et al., 2006); optimal frequency, timing
and amount of food to consume; interpretation of nutrition la-
bels; budgeting skills in relation to food; how to choose healthier
meals while eating out; and benefits of mindfulness in healthy
eating (Fuentes Artiles et al., 2019). Given the dangerously low
level of physical activity among individuals with severe/
persistent mental illness (Nyboe & Lund, 2013), Module 5 em-
phasizes the importance of physical activity in optimizing met-
abolic health (Ostman et al., 2017; Wewege et al., 2018). The
program also reviews the most frequently reported barriers in
relation to a physically active life style and recommends strate-
gies to overcome these (Firth et al., 2016). Finally, the program
content also provides practical information to participants re-
garding local fitness amenities, subsidies, and recreational pro-
grams provided by the hospital.

Given the direct (Rosmond, 2005; Tamashiro et al., 2011)
and indirect [i.e. through health behaviors (Epel et al., 2004)]
effect of psychological stress on metabolic syndrome, Module 6
deals with recognizing and reducing stress via covering topics
such as biochemical and metabolic aspects of stress; symptoms
and effects of chronic stress; as well as strategies to reduce stress
and increase resilience. In response to our growing knowledge
on the beneficial effect of spirituality on physical health (Brintz
et al., 2017; George et al., 2002; Powell et al., 2003), Module 7

focuses on emotional and spiritual well-being and provides
some principles and practical tools for spiritual self-care (e.g.,
acceptance of emotions, responding to challenges, importance
of finding meaning in daily life). Considering the importance of
sleep quality and quantity in metabolic health (Koren et al.,
2016; Lian et al., 2019), the intervention also provides
psychoeducation on sleep by covering topics such as the stages
and function of sleep; metabolic aspects of sleep and sleep ap-
nea; and relationship between sleep and appetite. Module 8 also
helps participants develop strategies to improve sleep habits.

Module 9 provides information on the process of behavior
change (including the stages of change); how this information
can be used to change addictive behaviors; parallels between
our relationship with food and addictions; and the use of
mindfulness to help with behavior change (Roche et al.,
2019). Considering the role of psychotropic medications in
the development and maintenance of the metabolic syndrome
(Azevedo Da Silva et al., 2016; De Hert et al., 2009;
Newcomer, 2007), a full session (Module 10) is devoted to
topics such as how medications are processed in the body;
benefits and risks involved with general and psychotropic
medications; interactions of smoking and medications; and
alternatives to commonly used general medications (e.g.,
non-medicinal pain management). Finally, in recognition of
the importance of a positive body image in maintaining a
healthy life style (Bouzas et al., 2019; Černelič-Bizjak &
Jenko-Pražnikar, 2014; Khoury et al., 2014), Module 11
covers ways to improve self-confidence; recognizing and
accepting body shape; and principles of dressing optimally
considering body shape and budget. The full manual of the
intervention can be found in the online supplementary mate-
rials to this article.

Measures

Waist circumference, height, weight, and blood pressure were
measured by trained clinical staff during clinic visits, while
fasting plasma lipid level (triglycerides and low density lipo-
protein) as well as fasting blood glucose level were measured
using the regular hospital laboratories. Waist circumference
was measured to the nearest 0.1 cm using a standard, inelastic
tape maintained in a horizontal plane, with the participant
standing with weight distributed evenly on both feet. Height
was measured to the nearest 0.1 cm using a wall-mounted
stadiometer (without shoes). Weight was measured to the
nearest 0.1 kg using standard electronic scales (light clothing
without shoes). To measure resting blood pressure, partici-
pants were seated in a chair with an occluding cuff on one
arm. Following a brief rest period, readings were collected
using an automatic, calibrated, oscillometric blood pressure
monitor.

To quantify the overall severity of metabolic syndrome, a
composite score was also calculated, which comprised of all
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six components of the syndrome: waist circumference, systol-
ic as well as diastolic blood pressure, triglyceride-, HDL cho-
lesterol-, and fasting blood glucose levels. To allow a propor-
tionate representation of each factor regardless of original
scale range, scores on each component were converted to a
z-score first. In addition, HDL cholesterol level was reverse-
coded to match risk direction of the other variables. The met-
abolic syndrome severity index was then calculated by aver-
aging the z-scores across components (Ross et al., 2011) with
higher scores indicating more severe metabolic syndrome.

Statistical Analyses

All analyses were carried out using SPSS for Windows,
Version 27. Study groups at baseline were compared using
independent samples t-test (continuous variables) and the
Chi squared test (sex). Effect size was expressed using
Cramer’s V (Chi squared test) and Cohen’s d (independent
samples t-test). We considered 0.2 as a threshold for small
effect, 0.5 for moderate effect, and 0.8 for large effect in case
of Cohen’s d (Cohen, 1992), while the corresponding thresh-
olds for Cramer’s V were 0.05, 0.10 and 0.15, respectively
(Akoglu, 2018).

Effectiveness of the intervention was investigated using a
mixed model ANOVA comparing the trends of change in the
intervention versus the control group over time (time x group
interaction), where effect size was expressed by eta squared.
In this case, 0.01 was considered as the threshold for small
effect, 0.06 for moderate effect, and 0.14 for large effect
(Cohen, 1992). Post hoc analyses were also conducted to in-
vestigate if outcomes changed over time (baseline versus post-
intervention and baseline versus follow-up) within the treat-
ment or intervention groups, using Cohen’s d as the effect size
indicator. As the intervention and treatment groups differed
significantly at baseline across most metabolic indicators,
between-group post hoc tests were not conducted at the later
assessment points due to the less informative nature of such
comparisons in cases when the study groups already differ at
baseline.

Results

The results of those for whom data were available at least from
their pre- and post-intervention assessments (ncontrol = 31,
nintervention = 68) are displayed in Table 2. The data indicate
a significant difference between the trajectory of scores of the
intervention and the control group in terms of waist circum-
ference (with moderate effect size): while the control group’s
value did not change from baseline to post-intervention, that
of the intervention group decreased significantly. For body
mass index, a trend was observed toward a significant group
x time interaction (with small effect size), in which case again,

the values of the control group did not change over time, while
those of the intervention group decreased significantly be-
tween baseline and the post-intervention assessment. No other
statistically significant difference was observed in the study
outcomes either in terms of group x time interactions or pre-
versus post-intervention comparisons for either study group.

The results of those for whom data were available for all
three assessments (ncontrol = 31, nintervention = 24) are
displayed in Table 3 (graphical representation of the data
can be found in Supplementary Table 1). Similarly to the
previous set of analyses, the data indicated a significant dif-
ference between the trajectory of scores of the intervention
and the control group in relation to waist circumference (with
moderate effect size): while the control group’s value did not
change significantly from baseline to post-intervention, that of
the intervention group decreased significantly. Within-group
comparisons of the baseline versus follow-up assessments
demonstrated no statistically significant difference for either
the control or the intervention group. Although certain signs
of positive treatment effect could be observed when compar-
ing the patterns of change in the intervention versus the treat-
ment group (Fig. 1), regarding no other specific variable was
the time x group interaction statically significant; only a trend
emerged for serum fasting blood glucose level, favoring the
intervention group (small to moderate effect size).

In a set of sensitivity analyses, all the above models were re-
run stratifying the sample by primary psychiatric diagnosis
(psychotic spectrum- versus other mental disorder). The trends
were similar in both diagnostic groups to the results of the
overall sample: significant improvement was observed in the
treatment group in terms of body mass index and waist circum-
ference between baseline and treatment completion, which fad-
ed away by the time of the follow-up assessment. The results of
these analyses are presented in detail in the online supplemen-
tary materials to this article (Supplementary Tables 2–5).

Discussion

Metabolic syndrome is a significant, modifiable risk factor
partially responsible for the high premature mortality among
individuals struggling with severe mental illness (Hjorthøj
et al., 2017; Laursen et al., 2012; Laursen et al., 2014).
Management of this cluster of health conditions is a crucial
aspect of the care of individuals with complex and long-term
mental health care needs. While numerous psychosocial inter-
ventions have been developed to date to help individuals im-
prove their metabolic health, their narrow focus on the prox-
imal predictors of the syndrome left the question openwhether
a more comprehensive intervention considering more distal
psychological processes in the background of metabolic
health behavior would result in more robust or sustainable
gains. Therefore, the aim of the present study was to
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preliminarily investigate the effectiveness of an 11-week,
broad-focus psychosocial intervention in improving the indi-
cators of metabolic health.

The data showed that the trajectory of change over time was
moderately more favorable in the treatment group than in the
control group in the case of waist circumference, which is an
exceptionally common symptom of the metabolic syndrome in
individuals with severe mental illness (Cohn et al., 2004) and
increases not just cardiovascular risk (de Koning et al., 2007;
Janssen et al., 2004; Yusuf et al., 2005) but even the chances of
more adverse outcomes in the case of infectious diseases such
as COVID-19 (Sattar et al., 2020). Unfortunately however,
these improvements in the area of centripetal obesity were not
sustained over the 6-month follow-up period in the current
study. While there were certain signs of positive treatment ef-
fect in the case of body mass index, fasting blood glucose level
or the metabolic syndrome severity index (cf. the consistently
deteriorating trend in the control group in contrast to the im-
provement of the intervention group), in the case of no other
specific variable was it possible to observe a reliable difference
between the intervention and the control group. While these
outcomes fit into the overall landscape of the effectiveness of
psychosocial interventions developed to reduce metabolic syn-
drome in the sense that the most significant improvements oc-
curred in relation to waist circumference and fasting blood glu-
cose level [in contrast to for example blood pressure or serum
cholesterol levels (Bruins et al., 2014)], they are closer to the

lower end of the effectiveness spectrum (Gurusamy et al.,
2018). Most likely, those parameters that remained unchanged
as a result of the present intervention would require sustained
and / or larger behavioral change to produce measurable im-
provements. For instance, to achieve a 1 mmHg reduction in
systolic blood pressure, 1 kg of weight loss is needed (Whelton
et al., 2018). Similarly, losing 5–10% of body weight is needed
to improve blood sugar levels reliably (Wing et al., 1990).

The findings of the present study suggest that with a dura-
tion of 3 months, a more comprehensive psychosocial inter-
vention is less, rather than more, effective in comparison to
interventions described in the literature with a narrower focus
on diet and exercise (Attux et al., 2013; Khazaal et al., 2007;
Kwon et al., 2006; Vreeland et al., 2003). Consequently, when
strictly aiming to improve metabolic health and when re-
sources are not available to provide treatment with a longer
duration, it may be more efficient to target proximal determi-
nants of metabolic syndrome only such as diet and exercise. It
is also possible though that with an extended duration, more
complex interventions – like the present one – would have
more positive or stable effects than interventions focusing on
a narrow set of proximal etiological factors, which hypothesis
deserves further study. In addition, it is also worthy of men-
tioning that while the effectiveness of the intervention in the
present study was defined exclusively according to metabolic
health indicators, it is possible that a more comprehensive
assessment protocol including psychological variables as well

Table 2 Pre- and post-intervention metabolic characteristics of study participants with data from at least 2 assessment points

Pre-intervention M
(SD)

Post-intervention M
(SD)

Pre-post
comparison

Time x group
interaction

Body mass index (kg/m2) Control group 32.17 (6.67) 32.20 (6.74) p=0.879, d<−0.01 F=3.50, p=0.064,
η2=0.032Intervention

group
37.53 (9.25) 37.08 (9.24) p=0.001, d=0.05

Waist circumference (cm) Control group 107.74 (15.80) 108.45 (16.47) p=0.439, d=−0.04 F=6.69, p=0.011,
η2=0.063Intervention

group
117.01 (14.98) 114.90 (14.57) p=0.001, d=0.14

Systolic blood pressure (mmHg) Control group 129.65 (16.12) 129.16 (11.27) p=0.843, d=0.04 F=0.13, p=0.716,
η2=0.001Intervention

group
123.99 (14.34) 124.56 (13.15) p=0.713, d=−0.04

Diastolic blood pressure
(mmHg)

Control group 83.97 (9.05) 84.13 (6.73) p=0.922, d=−0.02 F=0.60, p=0.441,
η2=0.006Intervention

group
77.45 (10.35) 76.12 (10.39) p=0.200, d=0.13

Serum triglyceride level
(mmol/L)

Control group 2.19 (1.56) 2.23 (1.95) p=0.864, d=−0.02 F=0.12, p=0.732,
η2=0.001Intervention

group
2.05 (1.49) 2.00 (1.35) p=0.732, d=0.04

Serum high-density lipoprotein
cholesterol level (mmol/L)

Control group 1.16 (0.33) 1.15 (0.29) p=0.724, d=0.03 F=0.28, p=0.599,
η2=0.003Intervention

group
1.29 (0.44) 1.30 (0.42) p=0.683, d=−0.02

Serum fasting blood glucose
level (mmol/L)

Control group 5.44 (2.18) 5.68 (2.26) p=0.421, d=−0.11 F=1.92, p=0.170,
η2=0.023Intervention

group
6.54 (2.33) 6.26 (1.81) p=0.222, d=0.13

Metabolic syndrome severity
index (z-score)

Control group −0.07 (0.57) 0.00 (0.66) p=0.355, d=−0.11 F=0.92, p=0.341,
η2=0.008Intervention

group
−0.01 (0.55) −0.03 (0.54) p=0.751, d=0.04
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(e.g., perceived stress, anxiety, perceived social support, self-
efficacy etc.) could have shed light on the benefits of the more
comprehensive approach offered by the intervention under
study.

Further investigations into the combined effects of psycho-
social and pharmacological interventions (Rask Larsen et al.,
2018) to address metabolic syndrome also seems to be a prom-
ising line of research to support the maximization of the ef-
fectiveness of available treatments. Moreover, even though
the present intervention was specifically designed with an
eye on individuals with severe / persistent mental illness, the
vast majority of program elements are similarly relevant to
individuals suffering frommetabolic syndrome but not mental
illness. Therefore, investigating the effectiveness of the inter-
vention after minimal alterations (e.g., putting the emphasis
on general medications’ influence on metabolic health instead
of those of psychiatric medications) in non-psychiatric popu-
lations might shed light on the benefits of this program for a
wider range of individuals.

When interpreting the findings and the generalizability of
the results, limitations of the present study also need to be
considered. First, the sampling was not random and as a result,
the study samples differed across numerous characteristics
(e.g., primary psychiatric diagnosis) as well as outcome vari-
ables at baseline, limiting comparability of the two groups
during later assessments. In addition, due to the real-world
setting, the attrition / non-compliance rate was high. Further,
the data were extracted frommedical files on routine measures
that were not originally documented for research purposes,
consequently resulting in not fully standardized assessment
procedures to gather, for instance, weight or blood pressure
data (e.g., which arm to measure blood pressure on). In addi-
tion, the lack of compliance data in the present study regarding
the behaviors targeted by the intervention (i.e., diet, exercise,
sleep hygiene etc.) makes it difficult to select more or less
effective elements of the complex intervention under studyTa
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Fig. 1 Trajectory of change of the metabolic syndrome severity index (z-
score) in the intervention versus the control group
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[cf. (Aucoin et al., 2020)]. Collecting and analyzing either
qualitative or quantitative data on participant satisfaction
could have provided an even richer evaluation of intervention
outcomes. Finally, information gaps in the medical records
also decreased our sample size reducing the statistical power
of our analyses. Despite these limitations, the present study
calls attention to the potential of psychosocial interventions in
reducing cardio-metabolic risk, which is a vital but often
neglected aspect in the health care of individuals suffering
from severe / persistent mental illness.
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