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Abstract
Objective—The promotion of healthy lifestyles among persons with serious mental illness is an
integral part of their recovery. The aims of this systematic literature review were to rate the
methodological quality of lifestyle intervention outcome studies for persons with serious mental
illness, summarize intervention strategies, examine physical health outcomes, and evaluate the
inclusion of racial and ethnic minority groups in these studies.

Methods—Electronic bibliographic database searches were performed to locate studies
conducted in the United States. Articles written in English and published in peer-reviewed
journals between 1980 and 2009 were included. The authors used a standardized instrument to rate
studies' methodological quality.

Results—Twenty-three articles were reviewed. Based on studies' methodological quality, three
levels of evidence were found: single-group reports, quasi-experimental studies, and randomized
controlled trials. Most interventions used behavioral techniques to improve dietary habits and
increase physical activity. Twelve studies reported significant improvements in either weight loss
or metabolic syndrome risk factors associated with receiving a lifestyle intervention. Persons from
racial and ethnic minority groups were underrepresented, especially Hispanics and Asian
Americans. Only one study included non–English-speaking participants.

Conclusions—Lifestyle interventions adapted to persons with serious mental illness show
promise in reducing weight loss and some risk factors for metabolic syndrome. The under-
representation of persons from racial or ethnic minority groups in this literature limits its
generalizability. Implications for research and practice are discussed.

The elevated rates of morbidity and mortality among adults with serious mental illness (for
example, schizophrenia and bipolar disorder) constitute a public health crisis (1). Individuals
with serious mental illness die on average 25 years before persons in the general population,
largely because of preventable medical conditions, such as cardiovascular disease and
diabetes (2). Modifiable risk factors, including high rates of smoking, poor dietary habits,
obesity, and a sedentary lifestyle, cause and aggravate the physical health needs of adults
with serious mental illness (3,4). Moreover, medication side effects, such as secondary
weight gain and metabolic alterations linked to the use of second-generation antipsychotic
agents, contribute to the high prevalence of medical comorbidities and poor health outcomes
documented in this population (5). These physical health needs of persons with serious
mental illness are exacerbated by a lack of access to high-quality medical care (1).
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In an effort to mobilize action to address these serious health disparities, the Substance
Abuse and Mental Health Services Administration's Center for Mental Health Services
formulated the “Pledge for Wellness,” which promotes national efforts to prevent and reduce
early mortality among persons with serious mental illness by ten years within the next
decade (6). The promotion of healthy lifestyles and wellness among individuals living with
serious mental illness is an integral part of the recovery process (7). A critical step in
improving the physical health of adults affected by these conditions is to develop and
implement effective, culturally appropriate, and sustainable lifestyle interventions. We
define lifestyle interventions as structured approaches that help individuals engage in
physical activity, manage their weight, eat a balanced and healthier diet, and engage in
health promotion activities.

What is the current state of the U.S. literature examining lifestyle interventions for adults
living with serious mental illness? This article seeks to address this question by
systematically reviewing studies that report the health outcomes of lifestyle interventions
evaluated in this population. Past reviews of the literature have focused mainly on weight
management treatments among individuals with schizophrenia (8,9) or on the efficacy of
behavioral interventions in managing weight gain associated with the use of second-
generation antipsychotic medications (10). The review presented here builds on this
previous work and provides a comprehensive literature review of interventions that not only
focuses on weight but also examines exercise, health promotion, and self-management
activities; expands the patient population to include other diagnostic categories (for
example, bipolar disorder and schizoaffective disorder) represented in the population with
serious mental illness (11); and assesses the inclusion of persons from racial and ethnic
minority groups in these studies. The aims of our review are to rate the methodological
quality of lifestyle intervention outcome studies, summarize intervention strategies, examine
health outcomes, and evaluate the inclusion of persons from racial and ethnic minority
groups in these studies and the cultural and linguistic adaptations used in these interventions.

Methods
Study selection

We searched the Medline, PsycINFO, PubMed, and Cochrane Collaboration databases for
lifestyle intervention studies of adults with serious mental illness conducted in the United
States and published between January 1980 and January 2010. Our search strategy included
combinations of the following key words: schizophrenia, schizoaffective disorder, serious
mental illness, serious and persistent mental illness, psychiatric disorders, bipolar disorder,
depression, obesity, lifestyle intervention, weight management, weight management
education, cognitive-behavioral treatment, physical activity, exercise, randomized controlled
trial, program evaluation, case study. This search strategy was supplemented with manual
searches of the reference sections of articles, book chapters, and government reports to
identify overlooked studies.

Our search yielded a total of 53 articles. The first two authors (LJC and JME) screened all
articles for relevance. Eligible articles needed to be published in peer-reviewed journals
between January 1980 and January 2010 and had to be written in English and conducted in
the United States. In addition, these articles needed to report the physical health outcomes
(for example, weight and body mass index [BMI]) or health promotion outcomes (for
example, self-efficacy and health-related quality of life) of lifestyle interventions and had to
include adults diagnosed or classified by the study as having serious mental illnesses, which
included but was not limited to schizophrenia, bipolar disorder, and schizoaffective disorder.
Thirty articles were excluded; 24 were conducted outside the United States, five were not
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lifestyle interventions (for example, pharmacotherapy), and one did not report physical
health outcomes. In total, 23 articles were included in our review.

Analytical strategies
A data abstraction form was developed based on Lipsey and Wilson's (12)
recommendations, and it was used to systematically code study characteristics, such as study
aims and hypotheses, study sites, designs, sampling and randomization methods, measures,
analytical strategies, sample characteristics, findings, and study limitations. We coded
intervention characteristics, including intervention format, type of staff delivering the
intervention, duration of the intervention, and any dimension of the interventions describing
the dietary, exercise, health promotion, and behavioral modification strategies or activities
employed. To rate the methodological quality of studies, we used an adapted version of the
Methodological Quality Rating Scale (MQRS) (13,14). [An appendix showing the adapted
version of the Methodological Quality Rating Scale is available as an online supplement at
ps.psychiatryonline.org.] This instrument assesses the methodological quality of studies
across 12 dimensions (for example, study design and follow-up rate). One dimension was
added to the scale to assess for the presence or absence of cultural or linguistic adaptations
in the lifestyle interventions. This added dimension has been used in previous systematic
literature reviews (15) and enabled us to rate whether studies explicitly discussed strategies
to adapt lifestyle interventions to the needs of participants from racial and ethnic minority
groups. Cumulative MQRS scores for each study could range from 1, poor quality, to 17,
high quality. Working independently, the first two authors (LJC, JME) used the MQRS to
rate each of the 23 studies included in this review. We calculated an intraclass correlation
coefficient (ICC) to examine the interrater reliability of the two coders on the total MQRS
scores for each study. Agreement between the two coders was excellent, with an ICC of .78
(95% confidence interval= .49–.91). Differences in MQRS rating were resolved through
consensus.

Results
Study characteristics

Table 1 displays study characteristics. Study samples ranged in size from eight to 309 adult
participants, with a median of 35. Participants' average age across studies ranged from 32 to
54 years (median=44). The percentage of female participants ranged from 4% to 77%
(median=44%). The mean±SD weight at baseline across studies was 213.9±15 pounds, and
the mean BMI at baseline was 33.6±2.7. (A BMI score <18.5 indicates that the person is
underweight; 18.5–24.9, normal weight; 25.0–29.9, overweight; and ≥30, obese.) Twelve
studies (52%) restricted their sample to individuals with schizophrenia or schizoaffective
disorders (16–27). The other 11 studies investigated other mental disorders, which included
but were not limited to major depression, bipolar disorder, alcohol dependence, and anxiety
disorders (28–38). Intervention sites included a range of treatment settings, such as inpatient
units, day treatment programs, outpatient clinics, residential facilities, clubhouses, and
vocational agencies.

Six studies did not specify inclusion criteria that required participants to take specific
psychotropic medications at the time of enrollment and did not enumerate the type of
medication that participants were taking (28,29,34,35,37,38). Four studies did not specify
medication inclusion criteria, but they did enumerate in a general manner (for example,
second-generation antipsychotic medications) the type of medications that participants were
taking at the time of enrollment (18,23,30,33). The rest of the studies specified medication
inclusion criteria that were either restricted to monotherapy with one antipsychotic
medication at the time of enrollment (26,27) or combination treatment of one antipsychotic
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with other psychotropics (16,20,21,24,25,31,32,36). Three studies restricted their
intervention to patients taking olanzapine (17,19,22). Only one study was designed to test
the weight loss effects of a lifestyle intervention among patients who switched from
olanzapine to risperidone (19).

Methodological characteristics and quality ratings
The majority of studies reviewed were single-site studies (N=20, 87%), counted treatment
dropouts (N=20, 87%), and used a manualized intervention design (N=16, 70%). Treatment
retention rates varied markedly, ranging from 31% to 100%, with a mean of 70%±17%.
Study endpoints ranged in duration from 30 minutes to 18 months, with a median of 16
weeks. The majority of studies (N=19, 83%) did not use assessors who were blind to study
participants' treatment condition. In addition, no study included interviews with collaterals,
such as study participants' relatives or friends, to assess process or outcome measures.
Follow-up assessments consisted of self-report measures, structured interviews, laboratory
tests, and physical examinations. Statistical procedures used to evaluate intervention
outcomes included but were not limited to paired t tests, mixed-model analysis of variance,
and multilevel regressions.

MQRS scores for each study are reported in Table 1. The total MQRS score across studies
ranged from 5 to 12, with a mean score of 9.1±2.2, suggesting a wide spectrum of
methodological quality. At the lower end of the spectrum are nine studies (39%) that utilized
a single-group, pre-post design and received a mean MQRS score of 8.1±1.9. The majority
of these nine studies were single-site studies (N=8, 89%), many did not use manualized
interventions (N=4, 44%), and none used blind assessors. In the middle of the
methodological quality spectrum are five studies (22%) that used quasi-experimental
designs that compared a treatment condition with a usual care or waitlist group. The mean
MQRS score for these studies was 8.6±2.1. Most of these five studies were also single-site
studies (N=4, 80%), two (40%) did not use manualized interventions, and none used blind
assessors. In contrast to the single-group studies, quasi-experimental studies provided more
details about their intervention and study procedures. All of these studies counted treatment
dropout rates and used anthropometric assessments instead of self-reports to measure health
outcomes (for example, BMI). At the highest level of the quality spectrum are nine studies
(39%) that were randomized controlled trials. These studies had the highest MQRS scores
(mean of 10.3±2.1). Compared with the other types of studies, a higher proportion of
randomized controlled trials used assessors that were blinded to participants' group
assignments (N=4, 44%) and used manualized interventions (N=8, 89%).

Intervention characteristics
Lifestyle interventions ranged in duration from 30 minutes (37) to 52 weeks (16,24).
Intervention formats featured individual sessions (29) and group sessions
(16,17,19,21,23,26–28,31–34,36,37), with some integrating both approaches
(20,22,24,25,38). Interventions were delivered by a range of staff, including registered
nurses, exercise physiologists, registered dieticians, trained fitness instructors, case
managers, and master's- and doctoral-level health care practitioners. All interventions
provided general information about diet, exercise, and health promotion. Interventions that
focused on dietary practices included the following strategies: teaching participants about
reading food labels and counting calories; food diaries; portion control; meal planning;
eating slowly; increasing intake of fruits, vegetables, water, and diet sodas; and decreasing
consumption of foods high in fat, sodium, and sugar. Several interventions incorporated
more action-oriented approaches to model and enhance dietary skills, such as grocery store
visits (20,21) and cooking demonstrations (21). Interventions that incorporated exercise
elements included warm-up and stretching exercises, aerobic exercises (for example,

Cabassa et al. Page 4

Psychiatr Serv. Author manuscript; available in PMC 2013 April 22.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



walking and riding a stationary bike), and individualized fitness training. The physical
activity goal across interventions was to gradually increase physical activity to 30–45
minutes three to five times a week. Some interventions gave participants pedometers, heart
rate monitors, or both to monitor physical activity. A few interventions taught participants
how to take their pulse. Most interventions incorporated behavioral strategies, including goal
setting, feedback, skills training, problem solving, social support, motivational counseling,
stress management, relapse prevention, assertiveness training, rewards or token
reinforcements, stimulus control, and risk and benefit comparisons. Finally, several
interventions incorporated specific teaching techniques to address the motivational
impairment and cognitive deficits associated with serious mental illness. These techniques
were used to enhance retention and comprehension among participants and included
simplification of handout materials and printing the material with large font sizes, using
educational games, repetition of lessons and modules, frequent homework or quizzes,
reading aloud, and integrating mnemonic aides and visual materials.

Weight loss outcomes
Eighteen studies—seven single-group pre-post designs, four quasi-experimental trials, and
seven randomized controlled trials—conducted statistical analyses to determine whether the
lifestyle intervention resulted in significant weight loss from baseline to follow-up or
between treatment conditions. Ten of these 18 studies reported statistically significant
weight loss findings (Table 1). Weight loss outcomes by study type are reported below.

Among the seven single-group studies, the average weight change at the completion of
treatment ranged from losing 14 pounds to gaining 2.6 pounds, with a mean loss of 4.3±5.6
pounds. Four of the seven studies did not find statistically significant weight loss outcomes:
two were weight management studies (16,26), one was an exercise program (33), and the
fourth was a health promotion program (38). The other three studies—all weight loss
programs (20,31,34)—reported statistically significant weight loss outcomes. For example,
Richardson and colleagues (34) found a significant pre-post weight loss of five pounds
among participants who completed their 18-week physical activity intervention (N=10).
Centorrino and colleagues (20) found that patients who completed 24 weeks of treatment
lost an average of 14 pounds and reduced their BMI from 36.6 to 34.5. These decreases in
weight and BMI were statistically significant from baseline to 24 weeks and were sustained
at 48 weeks.

Among the four quasi-experimental studies, the average weight loss for the intervention
groups at study endpoints ranged from 6.6 to 5.1 pounds, with a mean loss of 5.9±.6 pounds.
All were weight loss programs. Three of the four studies reported that their intervention
groups achieved statistically significant weight loss when they were compared with usual
care groups. Vreeland and colleagues (25) and Brown and colleagues (28) reported an
average weight loss of approximately six pounds and an average reduction in BMI of 1.0 at
the end of 12 weeks of treatment. Similarly, Menza and colleagues (24) reported that
treatment resulted in significant weight loss and change in BMI, compared with usual care,
averaging 6.6 pounds at 52 weeks and an average BMI reduction of 1.7.

Among the seven randomized controlled trials, the average weight loss for the intervention
groups at study endpoints ranged from 6.4 to .1 pounds, with a mean loss of 3.7±2.3 pounds.
Three of the seven randomized controlled trials did not find statistically significant weight
loss outcomes. Two were weight loss programs (10,27), and one was a fitness intervention
(36). The other four randomized controlled trials—all weight loss programs—reported that
their program participants achieved statistically significant weight loss when they were
compared with their respective control groups. Rotatori and colleagues (35) and Jean-
Baptiste and colleagues (21) reported significant between-group differences favoring their
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lifestyle intervention groups, with the lifestyle intervention groups having an average weight
loss of 7.3 and 6.4 pounds, respectively, at the completion of treatment. Littrell and
colleagues (22) found that compared with a usual care group, their intervention group gained
significantly less weight at the end of a 16-week treatment (average gain of .81 pounds
versus an average gain of 7.2 pounds) and that this trend continued through a 24-week
follow-up period (average loss of .06 pounds versus an average gain of 9.6 pounds).
Similarly, McKibbin and colleagues (23) reported that compared with individuals in a usual
care group, those randomly assigned to a 24-week intervention achieved a statistically
significant weight loss averaging 5.1±2.8 pounds, with a .70±.2 reduction in BMI.

Metabolic syndrome risk factor outcomes
Thirteen studies assessed whether lifestyle interventions improved risk factors for metabolic
syndrome, including systolic blood pressure (sBP) and diastolic blood pressure (dBP), heart
rate, blood glucose, triglycerides, low-density lipoprotein cholesterol and high-density
lipoprotein cholesterol, and waist and hip circumference (19–21,23,24,26–
28,30,33,34,36,38). Seven studies reported statistically significant improvements on at least
one of these risk factors.

Three studies reported significant effects on sBP (19,20,24), and two reported significant
effects on dBP (20,24). Centorrino and associates (20) reported a significant mean reduction
of sBP (11%) and dBP (11%) in their intervention group from baseline to the end of
treatment at 28 weeks. Brar and colleagues (19) found a statistically significant reduction in
sitting sBP (4%) and standing sBP (5%) from baseline to the end of their 14-week
intervention. These reductions in sBP were not observed in their usual care group. Similarly,
Menza and colleagues (24) reported that their intervention group had a statistically
significant reduction in both sBP (3%) and dBP (7%) from baseline to the conclusion of
their 52-week program. Other risk factors (for example, sBP, dBP, and triglyceride levels)
besides weight and BMI in this study were collected only for the intervention group and not
the comparison group.

Two studies reported significant improvements in blood glucose levels or hemoglobin A1C.
In post hoc analyses that included only participants in their weight loss program who lost
weight, Jean-Baptiste and colleagues (21) found that these individuals also had statistically
significant decreases in mean fasting blood glucose levels between baseline (102.8±5.4 mg/
dl) and the six-month follow-up (92.8± 9.3 mg/dl), representing a 10% overall reduction.
(Normal fasting blood glucose levels range from 70 to 90 mg/dl.) Menza and colleagues (24)
also reported statistically significant reductions in hemoglobin A1C (5%) from baseline to
the end of their 52-week program.

One study reported significant improvements in triglyceride levels (23), and four studies
reported significant improvement in central adiposity levels (that is, waist or hip
circumference or both) (23,24,28,38). McKibbin and colleagues (23) found that after the
analysis adjusted for baseline triglyceride levels and negative psychiatric and depressive
symptoms across study groups, the intervention group achieved a statistically significant
16% reduction in mean triglyceride levels by the end of the 24-week program. Brown and
colleagues (28) and McKibbin and colleagues (23) found that compared with the respective
control groups, their interventions produced statistically significant reductions in waist
circumference from baseline to study endpoints, averaging 3%. Menza and colleagues (24)
also reported that within their intervention groups there was a statistically significant
reduction in waist circumference, averaging 3%; they also reported a hip measurement
reduction averaging 3% from baseline to intervention endpoint at 52 weeks. Finally, Van
Citters and colleagues (38) reported that participants in their health promotion program lost
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an average of 3.2 cm (1.3 in) in waist circumference from baseline to the study endpoint at
the nine-month follow-up, which was a significant change.

Cultural adaptations for racial and ethnic minority groups
Fourteen studies (61%) reported the racial and ethnic makeup of their sample. The total
sample size across these 14 studies was 776: 415 (53%) were non-Hispanic whites, 183
(24%) were African Americans, 45 (6%) were Hispanics, 29 (4%) were Asian Americans,
and 104 (13%) were from other racial or ethnic groups. In regard to cultural and linguistic
adaptations, only one study—a case report of eight Spanish-speaking Hispanic patients—
explicitly adapted a program for a minority group; the Diabetes Prevention Program (39)
was adapted for this group (26). This was the only study to include non–English-speaking
participants. Adaptations by Weber and colleagues (26) entailed changing the format of the
intervention from individual to group sessions to increase socialization and enhance the
usability of the intervention in community mental health settings with limited resources,
shortening the intervention from 16 to eight weeks, delivering the intervention in Spanish,
and modifying the Diabetes Prevention Program content to accommodate local needs, such
as obtaining menus from frequented fast-food restaurants and suggesting the healthiest
options. Only one study examined racial and ethnic differences in treatment outcomes.
Littrell and colleagues (22) reported that in both the intervention and control groups, African
Americans gained more weight than non-Hispanic whites. However, these racial differences
were not statistically significant. In sum, these results point to a serious underrepresentation
of persons from racial and ethnic minority groups in lifestyle intervention studies among
adults with serious mental illness and a lack of attention to cultural and linguistic factors in
this area of research.

Discussion
Aims of study

Lifestyle interventions are essential in lowering the risk and morbidity associated with
preventable medical conditions (for example, obesity, cardiovascular disease, and diabetes)
experienced by adults with serious mental illness. The goal of this study was to provide a
systematic literature review of lifestyle interventions tested in the United States aiming to
improve the physical health of this at-risk population. To this end, we found 23 studies and
focused our review on four key aspects.

Our first aim was to rate studies' methodological quality. The findings from the MQRS
ratings suggest three levels of evidence corresponding to the degree of internal validity of
the studies. At the lowest level were the nine uncontrolled studies that relied on single-group
pre-post designs. These studies tended to have small sample sizes and to vary in treatment
length (treatment length ranged from 30 minutes to 52 weeks). In addition, many of these
studies (N=4, 44%) did not use manualized interventions. At the second level of evidence
were the five studies that utilized quasi-experimental methods. Similar to the uncontrolled
studies in level 1, these quasi-experimental studies consisted of open trials with small
samples that varied in treatment length (ten to 52 weeks), and two did not use a manualized
intervention. These trials, however, controlled for more threats to internal validity than
studies in level 1 by comparing treatment effects between an intervention group and a
comparison group (for example, usual care group) and by employing statistical controls to
adjust for group differences and minimize selection bias.

At the highest level of methodological quality were the nine randomized controlled trials.
These studies ranged in sample size from ten to 309 participants, most used manualized
interventions, and treatment ranged from 12 to 52 weeks. A major limitation of these
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randomized controlled trials was that four did not use blind assessors to measure treatment
outcomes, thus introducing the possibility of assessment bias. Future randomized controlled
trials in this area should consider using assessors blinded to participants' assignment in order
to reduce unintended bias in data collection.

Studies' methodological ratings also suggest that this literature is mostly based on small,
single-site efficacy trials, thus limiting the external validity of this evidence to real-world
mental health settings. Aside from the study by Chafetz and colleagues (29), the studies had
small samples ranging from eight to 76 participants. Moreover, most studies were single-site
trials, usually in academic settings, limiting the generalizability of these findings to
community settings that have limited resources and infrastructure to support these
interventions. Finally, the small number of persons from racial and ethnic minority groups
included in these studies restricts the generalizability of their results to diverse populations.
These methodological findings suggest that more rigorous methods are needed to advance
the knowledge base in this area, particularly multi-site randomized controlled trials that
include racially and ethnically diverse samples and are conducted in collaboration with
providers and organizations outside the confines of academic institutions.

Our second aim was to examine intervention characteristics. Across the studies reviewed,
goals of the interventions were to enhance participants' knowledge of nutrition, physical
activity, and general health promotion; to impart skills regarding healthy eating, weight
management, and exercise; and to provide support for sustaining lifestyle behavioral
changes. Twelve studies reported statistically significant improvements in either weight loss
or metabolic syndrome risk factors associated with their lifestyle interventions. These
interventions for individuals with serious mental illness were informed and adapted from
existing lifestyle interventions originally developed and used in the general population. All
used a group format or a combination of group and individual sessions to deliver the
intervention. Similar to the approaches proven effective in the general population for
reducing weight (40,41) and decreasing risk factors for chronic medical conditions, such as
hypertension and diabetes (39,42), most interventions used dietary counseling and an
exercise regimen of light-to-moderate physical activity (for example, walking). Finally, all
of these studies incorporated common behavioral techniques (for example, problem solving,
goal setting, and self-monitoring) into their interventions. It is difficult to tease out from the
existing studies which of these intervention features accounted for the greatest variance in
health outcomes for individuals with serious mental illness because of the differences in
samples, sites, and outcome measures used across studies. Findings of this nature make
inferences untenable. More work in this area is needed to identify the core intervention
elements that are most beneficial and cost-effective for improving the health of persons with
serious mental illness.

Our third aim was to examine the effects that lifestyle interventions had on health outcomes,
particularly weight loss and risk factors for preventable medical conditions, such as
cardiovascular disease and diabetes. Both types of outcomes are important health indicators
for individuals with mental illnesses because they are linked to the elevated mortality and
morbidity reported in this population (43).

Ten of the 18 studies that reported data on weight loss found statistically significant
reductions in weight associated with receiving a structured lifestyle intervention. However,
the average weight loss in these ten studies varied by study design. The mean weight loss for
the three single-group studies (20,31,24) was 8.2±5 pounds, whereas the three quasi-
experimental studies (24,25,28) and four randomized controlled trials (21–23,35) showed
more modest average weight loss (6.2±.4 pounds and 3.4±2.9 pounds, respectively). The
mean for the randomized controlled trials reviewed falls below the mean weight loss
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reported in meta-analyses of randomized controlled trials of lifestyle interventions tested in
the general population, which was eight to 11 pounds (44,45). The difference in weight loss
outcomes between the general population and persons with serious mental illness may be
due to variability in treatment intensity, worse health status at baseline among persons with
serious mental illness, or methodological differences across studies. Our review shows that
persons with serious mental illness may benefit from lifestyle interventions, although
possibly to a lesser extent than the general population, but variability in study design and
rigor limits the identification of the most beneficial interventions for achieving weight loss
in this at-risk population. More research in this area is warranted to understand and enhance
the weight loss outcomes of lifestyle interventions for individuals with serious mental
illness.

Seven of the 13 studies that examined the benefits of lifestyle interventions on metabolic
syndrome risk factors had statistically significant findings. These seven studies used a range
of methodologies. Two were single-group studies (20,28), two were quasi-experimental
studies (24,28), and three were randomized controlled trials (19,21,23). These studies
reported positive effects on sBP and dBP, blood glucose and triglyceride levels, and central
adiposity. Methodological variability among these studies prevented us from identifying the
most effective interventions for reducing the risk of metabolic syndrome among persons
with serious mental illness. Even though these risk factors were secondary outcomes and
only a limited number of studies explored these effects, these findings seem promising
because improvements in these risk factors may exert a bigger health benefit than weight
loss (46). Because of the high prevalence of obesity and chronic medical illnesses among
persons with serious mental illness and the negative metabolic alterations associated with
second-generation antipsychotics (43,47), future trials need to be properly powered to
examine the effect of lifestyle interventions on these risk factors.

Our fourth and last aim was to examine the inclusion of persons from racial and ethnic
minority groups in these studies and the cultural and linguistic adaptations of these
interventions. Our findings show a serious underrepresentation of racial and ethnic
minorities in the studies reviewed, particularly for Hispanics, Asian Americans, and the non-
English-speaking populations in the United States. There is also a true neglect of cultural
and linguistic issues within this literature. Only one study included non–English-speaking
participants and culturally adapted the lifestyle intervention to fit the needs of a small group
of Spanish-speaking Hispanic patients (26). Aside from Weber and colleagues' study (26),
we know of one other quasi-experimental study that was recently completed that also
adapted a lifestyle intervention for Hispanic outpatients with serious mental illness (48).
More work in this area is clearly needed given the prevalence of racial and ethnic health
disparities in the United States (49).

Linguistic and cultural adaptations are essential to make lifestyle interventions relevant and
effective for persons from racial and ethnic minority groups. The most basic level of cultural
sensitivity is to provide the intervention and its materials in the dominant language of the
target group (50). Linguistic accessibility is essential to achieve cultural competence, but it
is not sufficient. Attention to linguistic strategies alone could create a situation in which
access to a lifestyle intervention is improved but the approach and content of the
intervention is incongruent with patients' cultural norms, values, and preferences, which
makes the intervention culturally inappropriate and ineffective (51). For instance, diet is
inherently cultural. A lifestyle intervention that presents dietary options that are in conflict
with participants' cultural traditions and their socioeconomic reality in regard to food
choices and meal preparation will most likely result in resistance to dietary changes and
dropout from the program. In addition, ideal body image varies across cultures, with some
African-American and Hispanic groups favoring a fuller body ideal (52,53). Unaddressed,
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this can lead to the perception among participants that the lifestyle intervention is insensitive
or even racist. Attention to key cultural elements that have an impact on lifestyle
intervention, such as diet, exercise, body image, and health promotion need to be carefully
considered in order to make interventions culturally appropriate. This can also enhance
treatment engagement, retention, and ultimately physical health outcomes. More work in
this area is needed to identify which intervention elements require cultural adaptation and to
test the efficacy of these interventions with minority populations.

Limitations
Our review has several limitations. The differences in outcome measures (particularly for
metabolic syndrome risk factors), small samples, and the heterogeneity of study designs
prevented us from conducting a meta-analysis. In any systematic review, there is always the
possibility of missing published studies that met preset inclusion criteria. We used multiple
databases and manual searches to reduce this possibility. Another limitation is that very few
studies examined and controlled for the confounding effects of antipsychotic medications on
health outcomes (19,22). More rigorous studies are needed to control for these confounding
medication effects. An important area of future work is to compare the safety and efficacy of
combining different treatment regimens (for example, switching medication alone versus
switching plus lifestyle intervention) for improving the physical health of persons living
with serious mental illness. Publication bias of positive trials may overestimate the
effectiveness of lifestyle interventions included in this review. Finally, no measurement
technique is free of error. To minimize errors in our ratings of studies' methodological
quality, we used an established measure, multiple independent raters, and resolved rating
differences through specified consensus procedure.

Conclusions
Our findings suggest that lifestyle interventions that combine exercise, dietary counseling,
and health promotion show promise in addressing some of the physical health needs of
people with serious mental disorders. These interventions can be integrated into health and
wellness efforts to improve the health and well-being of individuals living with serious
mental illness, enhance their recovery, and ultimately reduce premature mortality. As the
evidence in this area continues to grow, studies are needed to assess the cultural congruence,
cost-effectiveness, implementation, and sustainability of these lifestyle interventions in real-
world community settings to close the gap between research and practice. The growth of the
unmet health needs of adults with serious mental illness requires systematic efforts by
mental health professionals of all disciplines to enhance their training, knowledge, and skills
in these critical health issues and use evidence-based approaches to improve patients'
recovery and quality of life.
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