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Abstract

Background—Individuals with serious mental illness have high rates of obesity and a need for
specialized weight loss intervention programs. This study examines the efficacy of the RENEW
weight loss intervention and examines the impact of the intervention setting on outcomes.

Method—136 individuals with serious mental illness from 4 different settings were randomly
assigned to receive the RENEW weight loss intervention or a control condition of treatment as
usual. The RENEW intervention is a one year program that includes an intensive, maintenance
and intermittent supports phase.

Results—The intervention group experienced a modest weight loss of 4.8 Ibs at 3 months, 4.1
Ibs at 6 months and a slight weight gain of 1.5 Ibs at 12 months. The control group gained a total
of 6.2 Ibs at 12 months. However when settings were examined separately the responder sites had
a weight loss of 9.4 Ibs at 3 months, 10.9 Ibs at 6 months and 7 Ibs at 12 months.

Discussion—These results suggest that the settings in which individuals receive services may
act as a support or hindrance toward response to weight loss interventions. The concept of the
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obesogenic environment deserves further examination as a factor in the success of weight loss
programs.
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obesity; schizophrenia; weight loss; intervention

1. Introduction

Individuals with schizophrenia and other serious mental illnesses, particularly women,
experience higher rates of obesity than the general population (Allison et al, 2009), and
obesity is associated with many negative consequences. For example, obesity in
schizophrenia has been correlated with greater severity of psychiatric symptoms, decreased
level of functioning, and poorer quality of life (Cerimele & Katon, 2013, Kolotkin et al,
2008). Obesity also increases the risk of many health complications including cardiovascular
disease, which is the most common cause of death among individuals with serious mental
illness. Of great concern is the effect of obesity on morbidity and mortality, with one study
indicating individuals with schizophrenia have a life expectancy reduced by decades (Colton
& Manderscheid, 2006).

People with schizophrenia and other serious mental illnesses are at increased risk for obesity
for several reasons. Current models of care inadequately address the co-morbid medical
conditions of individuals with schizophrenia (Casey et al, 2011). For example one
systematic review found that despite high levels of cardiovascular disease, individuals with
schizophrenia were less likely than individuals without mental illness to receive procedures
or medications typically prescribed to manage common cardiovascular conditions (Mitchell
& Lord, 2010). Lifestyle factors also contribute to obesity. Individuals with schizophrenia
eat more sugar and fat than the general population and engage in less physical activity
(Ratliff et al, 2012). One study found overweight and obese individuals with schizophrenia
were sedentary 81% of their waking hours (Janney et al, 2013). Psychotropic medications,
particularly the second generation antipsychotics, are associated with weight gain though
some antipsychotics present a higher risk than others (Allison et al, 1999; Nasrallah, 2003;
Rummel-Kluge et al, 2010). The medications with the greatest risk include clozapine and
olanzapine which have both been associated with an increase in appetite and binge eating
(Kluge et al, 2007).

The physical health of individuals with schizophrenia and other serious mental illnesses is
beginning to receive attention after years of neglect. One response has been the development
of behavioral weight loss interventions targeting individuals with serious mental illness. A
white paper sponsored by the Substance Abuse and Mental Health Services Administration
(Bartels & Desilets, 2012) included six systematic reviews and 24 intervention trials. This
review found that 92% of studies examining lifestyle interventions for overweight
individuals with serious mental illness resulted in an overall mean weight loss and/or
decrease in body mass index (BMI). Unfortunately, the overall amount of weight loss was
very modest with a median of 2.5 kg (5.5Ibs); however, as this review indicates, mean
weight loss for the group can be a poor indicator of individual success. Great variability in
the amount of weight loss is typical in weight loss interventions. Identifying factors that
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contribute to this variability may be useful for identifying strategies that may improve
outcomes for a larger number of participants engaged in weight loss programs.

In a previous report examining preliminary results (at 6 months) of the Recovering Energy
through Nutrition and Exercise for Weight Loss (RENEW) intervention, type of
antipsychotic medication was examined as a potential factor affecting response to the
intervention (Brown, Goetz & Hamera, 2011). Individuals in the study were stratified by
risk of weight gain (high, moderate and low risk) based on the medication they were
currently taking. Medication risk was classified as follows: high risk: olanzapine, clozapine
and lithium; moderate risk: risperidone, chlorpromazine, quetiapine, and valproate; low risk:
molindone, ziprasidone, fluphenazine, haloperidol or aripiprazole. Medication risk was
categorized based on the reviews of Casey et al (2004) and Allison et al (1999). Although
participants in the RENEW program lost more weight on average than the control
participants, medication risk for weight gain was not a factor in response to the intervention.

During the course of the RENEW data analysis an unintended variable was identified that
appeared to have an impact on response to the intervention; the site in which participants
received mental health services. Community-based programs served as the setting for this
study; however, four different sites were used. The primary purpose of this article is to
report the final results of the 12 month intervention study. Secondarily this paper examines
differential response to the intervention based on site.

2. Experimental/Materials and methods

2.1 Participants

Participants were recruited from four community mental health programs, two in an urban
area (sites 1 and 3), and one in a suburban area of greater Kansas City (site 2) and one in an
urban location of Las Vegas (site 4).

Inclusion criteria included: 1) a confirmed diagnosis of serious mental illness, 2) age 18 —
65, 3) BMI = 25, and 4) medication stable (no changes in antipsychotic medications or mood
stabilizers for the last 3 months). Individuals with intellectual disability or dementia, a
diagnosis of an eating disorder or severe cardiovascular or other physical illness that would
limit participation in physical activity were excluded. Using a randomized block design, at
each setting 46 participants (for a total of 136 participants) were recruited and stratified by
antipsychotic medication group (low/no risk, moderate risk, high risk for weight gain) to the
intervention or control group. This study was approved by the Institutional Review Boards
of the University of Kansas Medical Center and Touro University-Nevada. After complete
description of the study to the participants, written informed consent was obtained.

2.2 Intervention

The RENEW program is a manualized intervention combining evidence-based weight loss
strategies and psychiatric rehabilitation principles. Participants received education and
practice in modifying nutrition and physical activity. This education and practice took the
form of psychiatric rehabilitation by incorporating social/instrumental support, goal setting,
skills training, transfer training and cognitive compensation.
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The RENEW program was divided into three phases: an intensive intervention, maintenance
intervention, and intermittent supports. During the intensive phase (weeks 1-12),
participants attended weekly 3 hour group-based sessions and had the opportunity to
participate in group based exercise sessions on two other days during the week. To facilitate
weight loss, participants were given an individual calorie goal (500 kcal caloric restriction)
and 2 meal replacements/day (Health Management Resources; Boston MA) to be
supplemented with additional foods by the participant. The intensive phase emphasized
knowledge and skill acquisition. Participants learned specific information about nutrition
and physical activity, and applied the information through skills training. Intensive social
support was also provided during this phase. The maintenance phase (weeks 13 — 24),
included a 3 hour monthly session, one hour exercise sessions twice a week, weekly phone
calls geared towards problem solving and goal setting and a weekly newsletter with tips,
reminders and encouragement. During the maintenance phase the emphasis was on
transferring behavioral changes into habit patterns. Sessions focused on identifying the
eating and activity patterns that were going well and those that were problematic.
Participants were also taught how to substitute meal replacements with food available at the
grocery store. Social support continued to be an important component of this phase. During
the third phase of intermittent supports (weeks 25-52), participants did not receive face-to-
face contact, but received feedback, reminders and supports to continue to adhere to the
behavioral changes achieved during the earlier phases. This phase included weekly phone
calls and monthly mailings with tips, reminders and encouragement.

2.3 Measures

All measures were administered to participants prior to the beginning of the intervention and
then after the intensive phase (3 months), maintenance phase (6 months) and intermittent
supports phase (12 months). Precise body weight was measured using a digital scale
accurate to = 0.1 kg (Seca Platform Scale, model 707, Seca Corp., Columbia, MD).

2.3. Statistical Analyses

Descriptive statistics were used to depict the demographic and baseline characteristics of the
two groups. In addition, Chi-square or t-tests were used to compare the intervention and
control group at baseline to determine if there were any initial differences between the
groups on key demographic and outcome measures.

A mixed model analysis (also called Hierarchical Linear Modeling) was utilized to examine
the differences between intervention groups (intervention vs. control) while considering site.
The baseline measure (e.g. baseline weight when weight was modeled) was used as a
covariate. No other covariates were included in the models. Appropriate interactions were
also investigated including time by intervention, intervention by site, and three way time by
intervention by site. Compound symmetry correlation structure was specified. Since this
study involves measurements over an extended period of time (baseline, three months, six
months and 1 year), this method was chosen over a standard repeated measures ANOVA
because it produces unbiased estimates of missing data (ignorable missing values
assumption). This analysis allows for the inclusion of data from participants that were not
present at all time points. Specific outcomes for each individual (Level 1) as nested within
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the intervention vs. control conditions (level 2 groupings) and blocked by site were
performed. The secondary analysis comparing responders and non-responders was
conducted using a repeated measures ANOVA.

3. Results

3.1 Participants and Baseline Characteristics

136 individuals with serious mental illness enrolled in the study from four community
mental health programs (three in the Kansas City area and one in Las Vegas). Demographic
and baseline characteristics are presented in Table 1. There were no differences between the
intervention and control group for age, gender, race, diagnosis, medication risk or symptoms
as measured by the 24 item Brief Psychiatric Rating Scale (Overall & Gorham, 1962). On
baseline measures there were no differences for weight, physical activity as measured by
accelerometer, or dietary intake.

Ninety-two participants were available for assessment at 12 months; 44 individuals dropped
out of the study voluntarily and were thus lost to follow-up (32%). No difference were found
between completers and drop outs for age, baseline weight, race or medication risk;
however, a larger proportion of women than men dropped out of the study (x2 = 4.37, p=.
037). Of the completers, 47 were randomly assigned to the intervention and 45 to the control

group.

3.2 Changes in Weight by Group (Intervention group vs. Control group)

The intervention group achieved a weight loss of 4.8Ibs during the intensive phase (month 3)
and exhibited only a slight regain of weight following the maintenance phase (6 months; 4.1
Ibs weight change from baseline). However, intervention participants regained weight
during the intermittent supports phase such that the group was 1.5 Ibs heavier than at
baseline at the 12 month follow-up assessment. Conversely, the control group gained 8.5 Ibs
at 3 months, but then moderated this weight gain such that participants had gained 7 lbs and
6.2 Ibs from baseline at months 6 and 12, respectively. (Table 2). The mixed model analysis
indicated a significant difference between the intervention and control group at 3 months
(the end of the intensive phase) (F = 6.936, p = .01) but not at 6 months (F = 1.527, p = .22)
or 12 months (F = .522, p = .47).

3.3 Differences in Weight Loss by Site

In examining the interaction effect with differences in weight for the intervention and
control groups at each of the four sites there was a significant interaction at 3 months (F =
3.36, p =.017) and 6 months (F = 2,831, p =.043), but not at 12 months (F = 2.378, p =.
076). The graph (Figure 1) displays the different patterns of weight loss for the two groups
at the four different sites.

When analyzing the site difference within the intervention group, there appears to be a
distinct difference in the pattern of weight change for sites 1 and 3 (both in urban Kansas
City) as compared to sites 2 (suburban Kansas City) and 4 (Las Vegas). Sites 1 and 3 lost
weight at all three time periods, with a mean weight loss of 10 Ibs and 6.6 Ibs at 12 months
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follow-up, respectively. Conversely, sites 2 and 4 gained weight at most time points, with an
overall mean weight gain of 18.6 Ibs and 3.6 Ibs, respectively, at the 12 month follow-up.
Because of this perplexing variation in response to the intervention, sites 1 and 3 were
combined and labeled “responders”. Sites 2 and 4 were combined and labeled “non-
responders”. A repeated measures ANOVA was conducted with time as a within group
variable and response (responder vs non-responder) as the between group variable. There
was a significant difference for time (F = 7.329, p <.001) and a significant difference for the
interaction of time by response (F = 3.36, p = .029). Figure 2 illustrates the different amount
of weight loss at the responder and non-responder sites. The responder sites lost 9.4 Ibs at 3
months, continued to lose weight for a total loss of 10.9 Ibs at 6 months and had an overall
weight loss of 7 Ibs at 12 months. In contrast, the non-responder sites lost 0.8 Ibs at 3
months and gained weight, 2.9 Ibs and 9.5 Ibs, at 6 months and 12 months, respectively.

Differences between the four sites for the intervention group were investigated using
independent t-tests and chi-square analyses to determine if these factors may account for site
differences. There were no differences detected on the following variables: age, gender,
education, BPRS scores, baseline body weight, or medication risk (Table 3). There was a
difference in race, with a greater proportion of African Americans at Site 1 and 3, the
responder sites. All sites were combined and a one way ANOVA was used to determine if
there were differences in the amount of weight lost for the racial groups with no difference
found at 3 (p =.23), 6 (p = .38), or 12 months (p = .62)

4. Discussion

This study found modest amounts of weight loss at 3 and 6 months for the intervention
group (4.8 lbs and 4.1 lbs, respectively) and weight gain of 8.5 Ibs and 7.0 Ibs for the control
group during the same time period. At 12 months the intervention group had gained 1.5 Ibs
over their baseline weight while the control group was 6.2 Ibs over their baseline. However
more striking differences were identified when site comparisons were made. The mixed
model analysis indicated that there was a significant difference in the group by site
interaction. When comparing the different sites, 2 intervention sites were identified as
responders and two sites as non-responders. The amount of weight lost by the responders
(when compared to baseline) was 9.4 Ibs at 3 months, 10.9 Ibs at 6 months and 7 Ibs at 12
months. The weight loss at all time points was greater than the 5.5 Ibs. mean weight loss
found in the Bartels & Desilets (2012) review of weight loss programs for people with
psychiatric disabilities. However, the impressive amount of weight lost in the responder sites
is countered by a puzzling weight gain in the non-responder sites. In this study, the control
group gained weight with most of their weight gain occurring during the first 3 months. In
the non-responder sites, the majority of the weight gain occurred when the intensity of the
intervention was reduced. During the last 6 months of the intervention, participants received
phone calls and newsletters, but no face to face interventions and no meal replacements. It
appears that during this time, the non-responders looked more like the control participants
than the intervention participants in the responder sites. Perhaps the non-responders were in
greater need of the intensive intervention and were not able to benefit from the lessening of
support. On the other hand, not only did the responders have a better response to the
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intensive intervention (lost more weight), but they continued to fare well during the
intermittent supports phase.

Individual differences in weight loss are widely recognized with many intervention studies
having participants that both lose and gain weight even when exposed to the same approach
(Fogelholm, 2009). A review of predictors of weight loss and maintenance (Stubbs et al,
2011) considered individual factors, process variables such as number of attempts at weight
loss, treatment factors such as length of treatment and behavioral change. Overall the review
found great heterogeneity among the studies and that most of the variance in weight loss
remains unexplained.

In this study, examination of individual factors that might contribute to the difference in
response did not yield any useful clues as there were no differences in the sites in terms of
age, gender, education, baseline weight or medication risk. There were some differences in
race with proportionally more African Americans in the responder sites but race seems a
poor explanation. Other studies suggest race is not a major predictor of weight loss (Svetkey
et al, 2012) and in this study although there were racial differences by site, the racial groups
did not experience differences in amount of weight lost at any time point. Perhaps the
difference in response is not a factor associated with the individual but a factor(s) associated
with the site. Differential response may be related to environmental as opposed to individual
differences. Cook & Mueser (2013) discuss the term obesogenic environment and its
relevance for psychiatric rehabilitation. In an ecological model, an obesogenic environment
is one that promotes weight gain and inhibits weight loss by encouraging excessive food
intake and presenting barriers to physical activity (Hill & Peters, 1998). Cook & Mueser
suggest that service delivery programs may unwittingly contribute to the already existing
obesogenic environment that the average American experiences. For example, service
delivery settings may differ in terms of the types of food served at the program or
availability of wellness programming.

Unfortunately, we did not anticipate the discrepancy in response across the sites, and did not
collect data that could identify environmental factors associated with weight loss. Although
some variability in intervention leaders existed across the four sites, the primary facilitators
provided an intervention at both a responder and non-responder site. Thus, discrepancy in
response across sites is likely not due to intervention leaders. Anecdotal evidence from the
intervention leaders suggests differences in group cohesion along with a more established
culture of wellness may have played a role in response to the intervention. The leaders
reported that the responder sites appeared to have greater peer support both within and
outside of the group intervention. In addition, the responder sites seemed to value and model
wellness to a greater extent and were more likely to have existing wellness programs such as
walking groups or Wellness Recovery Action Planning. Therefore, as the intervention
intensity waned, it is possible that the individuals at the responder sites then moved to using
existing programs. At least one of the non-responder sites seemed to have greater challenges
related to transportation. A major limitation of this study is the lack of objective data to
verify these hypotheses. Future research would benefit from data collection on these factors
to determine if significant differences existed. Unfortunately valid and reliable measures of
obesogenic environments are limited for the general public (Giskes et al, 2010) and are
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unexplored in relation to mental health service settings. However, a greater recognition of
the role of the environment in weight loss should lead to the development of these much
needed measures.

Individual differences in response to weight loss interventions are not well understood. The
results of this study suggest that the setting in which the intervention is administered may
have an impact on the response and should be considered when administering weight loss
interventions. Environmental factors that contribute to and prevent weight loss deserve
additional attention.
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Figure 1.

Weight change by site for the intervention groups
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Figure 2.
Weight loss responders (Sites 1 and 3) vs non-responders (Sites 2 and 4) in the Intervention

group
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Table 1

Demographic and Clinical Characteristics at Baseline

N
Age
Gender
Male
Female
Race
African American/black
Caucasian/white
Multiracial
Other/not reported
Education
Less than high school
High School graduate/GED
Some college/post HS
Bachelor’s degree
Beyond bachelor’s degree
Medication Risk (for weight gain)
Low
Moderate
High
BPRS Total Score
Weight in Ibs.
Dietary Intake
Total Energy
Energy from fat

Physical activity — minutes of activity

Schizophr Res. Author manuscript; available in PMC 2015 November 01.

Total
136

Intervention
70
44.4 (11.7)

25 (36%)
45 (64%)

23 (33%)
42 (60%)
3 (4.2%)
2 (2.8%)

13 (19%)
20 (29%)
26 (37%)
7 (10%)
4(5%)

22 (32%)
34 (49%)
13 (19%)
39.4(9.7)
224.2 (45.4)

2098 (366)
81.9 (37)
280.5 (86)

Control
66
44.9 (10.1)

20 (30%)
46 (70%)

23 (35%)
39 (59%)
2 (3%)
2 (3%)

9 (14%)
20 (30%)
27 (41%)
8 (12%)
2 (3%)

23 (36%)
28 (44%)
13 (20%)
403 (9.1)
234.1 (55.9)

1837 (686)
70 (34)
267.6(77.9)

p

81

.50

.99

.85

.76

.58
.26
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Table 2
Changes in Weight

Baseline 3 Months 6 Months 12 Months

Intervention  224.2 (45.4) 219.4 (42.9) 220.1(43.2) 225.7 (45.6)
-4.8 -4.1 +1.5

Control 234.1(55.9) 242.6(57.7) 241.1(585) 240.3 (55.8)
+8.5 +7.0 +6.2

Intervention

Site 1 227.1(56.2) 225.1(54.4) 2143(49.6) 217.1(47.7)
-2.0 -12.8 -10

Site 2 226.0 (52.3) 222.1(48.7) 233.7(475) 2446 (53.3)
-4.9 +7.7 +18.6

Site 3 2355(37.3) 220.2(38.7) 224.4(44.7) 228.9 (40.9)
-15.3 -11.1 -6.6

Site 4 206.7 (24.7) 208.3(23.0) 208.1(26.9) 211.3(35.1)
+1.6 +1.4 +3.6

Schizophr Res. Author manuscript; available in PMC 2015 November 01.

Page 13



Page 14

Brown et al.

NIH-PA Author Manuscript

Y’

*€0°

8¢

43
s
0c

¥8'8

S6'VT

L1281

¥8'¢
6T'T
8¢l

197

!

(%9) T
(%05) 8
(%ty) 2

(%9) T
(%eT) 2
(%05) 8
(%1¢) S

(%s2) 2T
(%52) ¥

(L'¥2) 2902
(96) 0°2€

(zer) 8er

AL

(%81) € (%712) 9 (%91) €
(%sg) 9 (%zL) 02 (%99) 0T
(%Lv) 8 (wl) e (%82) &
4 T T
T 4 0
g 9 9
v g 6
g € z
0 0 (%9) T
(%9) T 0 0
(%5€) 9 (%68) LT (%19) 1T
(%69) 0T (%11 ¢ (%eg) 9
(%v) €T (%89) 1T (%05) 6
(%92) ¥ (%zv) 8 (%09) 6

(e28)gsec  (L29)09ze  (299) T'L2e

wor)vor  (56)S8e (96) 9T
('6) 967 (gen)eey  (8TD)LTH
€8s Zaus Ta1s

ubIH
ENJEIIN
Mo
SId PaN
+ Jojayoeg
Bap Jojayoeg
SH 1sod
9albap SH
SH awos
uolyeanpg
JByo
[eroeInA
AMYM
WY UedLY
aoey
alewa-
3JeIN
1apuso
wb1em
Sddg
aby
N

1yBIaAA BuIjaseg pue sajgelieA [edlul]d pue dlydesBowaqg uo dnolo uonuaAlaiu] 10} Saouaiayylq als

€9l|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Schizophr Res. Author manuscript; available in PMC 2015 November 01.



