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1.1 Introduction

People with schizophrenia are about twice as likely to develop diabetes mellitus as the
general population. (Stroup et al., 2003; Lamberti et al., 2004; Citrome, 2005; Gough, 2005;
Holt, 2005; Susce et al., 2005) Prevalence estimates range from 15 to 18% in persons with
schizophrenia, increase with age, and are as high as to 25% in some studies (Lamberti et al.,
2005). These estimates are concerning because diabetes is a disorder that requires both
medical monitoring by a qualified provider and active self-management on the part of the
patient for optimal management. Unfortunately, the complexities of diabetes self-
management (i.e., careful balance between diet, physical activity, and in some cases,
medication), may pose unique problems for patients with schizophrenia. Therefore it is
important that diabetes management and education programs be tailored for this group.

Few if any researchers have examined the efficacy of diabetes management interventions in
this population. We reported results from a 24-week diabetes management intervention in
middle-aged and older adults with schizophrenia and type 2 diabetes mellitus. (McKibbin et
al., 2006) In the prior study, participants were randomly assigned to receive either a group-
based healthy lifestyle intervention (i.e., Diabetes Awareness and Rehabilitation Training;
DART) each week for 24 weeks or a Usual Care plus information condition (i.e., Usual Care
+ Information; UCI). Analysis of outcomes from 57 subjects revealed that the DART group
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showed greater improvements in weight, waist circumference, diabetes knowledge, diabetes
self-efficacy, and self-reported physical activity than the UCI group. No improvements were
noted in fasting glucose and glycosylated hemoglobin (A1C).

Although this study shows promise for the use of diabetes management interventions in
persons with schizophrenia, little is known about the duration of treatment gains in this
population. Therefore, the purpose of this study is to evaluate treatment outcomes at 6-
month after completion of the intervention. We hypothesized that, at the 12-month follow-
up assessment (i.e., 6 months after intervention completion), DART participants would show
greater improvement in physical (i.e., weight, waist circumference, A1C), behavioral (i.e.,
energy expenditure) and psychosocial parameters (i.e., diabetes knowledge) than
participants in the UCI participants.

2.1 Methods
2.1.1. Study Design

A randomized pre-test, post-test control group design was used to test the feasibility and
efficacy of DART. The intervention was implemented in board-and-care and community
clubhouse settings in San Diego County. Participants were evaluated at baseline, six-
months, and at 12-months. Baseline and 12-month assessment time-points were used for this
follow-up analysis.

2.1.2. Intervention Conditions

Diabetes Awareness and Rehabilitation Training (DART) comprised a 24-week intervention
with three modules: (1) Basic Diabetes Education; (2) Nutrition; (3) Lifestyle Exercise. Each
module contained 4 90-minutes manualized sessions. Participants met in groups with 6 to 8
of their peers and one diabetes-trained mental health professional. Concrete behavioral-
change strategies were used including self-monitoring (e.g., pedometers), modeling, practice
(i.e., healthy food sampling), goal setting and reinforcement (i.e., raffle tickets). Simple
guidelines were provided such as switching from regular to diet soda and eating slowly.

The Usual Care plus Information (UCI) condition consisted of usual care provided by the
participants' providers and three brochures from the American Diabetes Association relevant
to diabetes management (i.e., basic diabetes education, nutrition, exercise).

2.1.3. Subjects

This study included participants who returned for assessments 6 months after completion of
their intervention program. The parent study is detailed elsewhere.(McKibbin et al., 2006) In
brief, participants were included if they were age 40 or older, had provider-confirmed
diagnoses of schizophrenia or schizoaffective disorder and a provider-confirmed diagnosis
of diabetes mellitus, were ambulatory, and had provider approval to participate in lifestyle
exercise (e.g., walking). Participants were excluded if they were unable to complete the
assessment battery or if they had a diagnosis of congestive heart failure.

2.1.4. Procedures

The University of California San Diego (UCSD) Institutional Review Board reviewed and
approved this study. All participants were contacted via telephone and invited to take part in
the 6-month, follow-up assessment. There was no other contact between the investigators
and the participants between the end of the intervention trial and the 6-month follow-up time
point. After providing informed consent, participants completed a 90-minute interview with
a trained interviewer who was masked to treatment assignment. Within one week, a
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phlebotomist completed anthropometric measurements and a blood draw. All participants
received $20 for the follow-up visit.

2.1.3. Instruments

Psychiatric symptom severity was evaluated with the 30-item Positive and Negative
Syndrome Scale (PANSS). (Kay et al., 1988) Depressive symptom severity was measured
using the 28-item Hamilton Depression Rating Scale (HAM-D) (Hamilton, 1969) and
cognitive functioning was measured using Mattis' Dementia Rating Scale (DRS). (Mattis,
1973) Diabetes knowledge (DK) was measured with the first 14 items of the Diabetes
Knowledge Test.(Fitzgerald et al., 1998) The percent correct was calculated to yield a
knowledge score. Body Mass Index (BMI) was calculated from height and weight as
kilograms per square meter measured at awakening, after a 10-hour fast, in light clothing.
Waist circumference was measured with a measuring tape at a level midway between the
lower rib margin and iliac crest with the tape in horizontal position (World Health
Organization, 1998). Finally, 12-hour fasting blood samples were also obtained and assayed
for A1C by the UCSD General Clinical Research Center using established protocols.

2.1.4. Statistical Analysis

Distributions of all variables were first examined and transformations conducted as
necessary. Untransformed means and standard deviations, however, are presented for clarity
of interpretation. Baseline group differences on all sociodemographic, clinical, outcome
variables were also examined using t-tests and chi-square analyses. Alpha was set to p< .05.
To test our hypothesis, the independent variables group (DART vs. UCI) and time (baseline
vs. 12-months) were entered into a mixed-model analysis of variance (ANOVA). Alpha was
set to p<.05 for all outcomes and tests were two-tailed.

3.1. Results

A total of 52 of the original 64 subjects (i.e., those randomly assigned to treatment
condition) completed both baseline and 12-month assessments. Participants did not complete
the follow-up assessment due to inpatient hospitalization (n=2), inability to complete the
follow-up assessment (n=1), psychiatric decompensation (n=1), lack of interest (n=1),
moved out of the area (n=5), or moved/lost contact (n=2). The attrition rate was identical in
both conditions over the 12-month study (i.e., 18.7%). Analysis of baseline demographic
characteristics, presented in Table 1, showed that groups were similar on all demographic
and clinical characteristics. Groups were also similar on all outcome measures at baseline.
All participants were receiving treatment for diabetes.

Results of mixed-model analysis showed that the DART group experienced significantly
greater improvement in BMI and waist circumference from baseline to the 12-month follow-
up assessment (i.e., six months after the treatment had ended) than did the UCI group.
DART participants reduced their BMI by approximately 1 point while UCI participants
increased, on average, by about one-half point. DART participants experienced
approximately 5 pounds of weight loss (i.e., M = 5.7, SD = 12.8) while UCI participants
gained 7 pounds on average (i.e., M = 7.0, SD = 10.6). Neither change in BMI nor waist
circumference was associated with baseline antipsychotic type or diabetes treatment type
(i.e., diet only, oral glucose control agent, insulin) or changes in antipsychotic treatment or
diabetes treatment type. More specifically, there were few changes in antipsychotic
treatment type at 6-months and no change in antipsychotic treatment type between 6-months
and 12-months post-baseline. Groups were also similar on antipsychotic treatment type at
baseline and at the 6-month and 12-month follow up assessments. Similarly, few changes in
diabetes treatment type occurred from baseline to 6-months and 12-months for either the
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UCI or DART groups. Again, there were no group differences between groups on diabetes
treatment type at any assessment time point.

A significant group by time interaction was also found for diabetes knowledge. Specifically,
greater improvements in diabetes knowledge from baseline to 12-month follow-up
assessment for DART as compared to the UCI participants. DART participants showed an
increase in knowledge from about 50% correct to 60% correct at the 12-month follow-up
assessment. No group by time interaction was found for A1C or energy expenditure.

4.1 Discussion

Our previous work (McKibbin et al., 2006) showed that a 24-week, group-based, diabetes
management intervention designed for middle-aged and older patients with schizophrenia
and schizoaffective disorder and type 2 diabetes resulted in significant health-related
improvements. The current follow-up study not only showed that participants retained some
knowledge that they had gained over the course of treatment, but also that they experienced
sustained improvements in anthropometric outcomes (i.e., weight/BMI and waist
circumference). At the 12-month assessment, participants in our DART condition lost
approximately 5 pounds whereas our control condition gained approximately 7 pounds on
average - a 12 pound group difference at intervention end. This is notable because even
modest weight loss (5% to 10% under baseline) has been associated with improved insulin
action, decreased fasting blood glucose, decreased need for diabetes-related medications
(Olefsky et al., 1974; Goldstein, 1992; Williams and Kelley, 2000; Torgerson et al., 2004)
and reduced risk for cardiovascular disease (Wing & Marquez, 2008). Approximately 40%
of DART participants lost 5% or more of their baseline body weight compared to 15% of
UCI participants.

Our findings appear consistent with other weight management studies in younger seriously
mentally ill showing sustained improvements weight and body mass index over 38 weeks
and 52 weeks post-intervention. (Melamed et al., 2008; Chen et al., 2009; Chwastiak et al.,
2009) Comprehensive lifestyle therapies in the general community, however, have shown
weight loss of 2 to 10 kilograms (i.e., 4 to 22 pounds) over 10 to 20 weeks, but weight
regain over a one-year period. (Hensrud, 2001)

Although, we did not find significant improvement in A1C in our previous work, we
expected that continued improvement in A1C would be observed if given time to manifest.
It is possible that we did not achieve significant improvements in A1C over the follow-up
period because our sample had reasonably good values at the baseline assessment. This is a
noted limitation of our sample. It is also possible that our intervention was not of significant
duration or intensity to achieve A1C benefits in a fairly well controlled sample. Menza et
al.'s, (Menza et al., 2004) 52-week study did show significant reductions in A1C in younger
participants. Additionally, results from a meta-analysis (Norris et al., 2002) showed, for
follow-up periods, greater than 4 months, that a 1% decrease in A1C was achieved for each
23.5 hours of contact time between care providers and nonpsychiatric samples. Interventions
of longer duration or the inclusion of maintenance sessions may be useful for achieving
additional improvements in A1C levels.

Future research should examine diabetes management interventions in larger samples
persons with schizophrenia and type 2 diabetes. Further investigations should also test
interventions of longer duration, that include longer follow-up, and samples of participants
with poor glucose control to determine whether interventions can achieve metabolic
improvements and maintenance of treatment gains in obesity, central adiposity, and diabetes
knowledge in patients with serious mental illness.

Schizophr Res. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

McKibbin et al.

Page 5

Acknowledgments

The authors wish to thank Dr. Anne Bowen for her assistance with proof reading of the manuscript.

Role of the Funding Source. Funding for this study was provided by NIMH Grant MH063139 and NCRR Grant
RR016474. Neither the NIMH nor the NCRR had any further role in study design, in the collection, analysis, and
interpretation of data; in the writing of the report; and in the decision to submit the paper for publication.

Literature Cited

Chen CK, Chen YC, Huang YS. Effects of a 10-week weight control program on obese patients with
schizophrenia or schizoaffective disorder: a 12-month follow up. Psychiatry Clin Neurosci. 2009;
63:17-22. [PubMed: 19067997]

Chwastiak LA, Rosenheck RA, McEvoy JP, Stroup TS, Swartz MS, Davis SM, Lieberman JA. The
impact of obesity on health care costs among persons with schizophrenia. Gen Hosp Psychiatry.
2009; 31:1-7. [PubMed: 19134502]

Citrome L. Focus on the clinical ramifications of antipsychotic choice for the risk for developing type
2 diabetes mellitus. Int J Neuropsychopharmacol. 2005; 8:147-151. [PubMed: 15850498]

Fitzgerald JT, Funnell MM, Hess GE, Barr PA, Anderson RM, Hiss RG, Davis WK. The reliability
and validity of a brief diabetes knowledge test. Diabetes Care. 1998; 21:706-710. [PubMed:
9589228]

Goldstein DJ. Beneficial health effects of modest weight loss. Int J Obes Relat Metab Disord. 1992;
16:397-415. [PubMed: 1322866]

Gough SC, O'Donovan MC. Clustering of metabolic comorbidity in schizophrenia: a genetic
contribution? Journal of Psychopharmacology. 2005; 19:47-55. [PubMed: 16280337]

Hamilton M. Standardised assessment and recording of depressive symptoms. Psychiatr Neurol
Neurochir. 1969; 72:201-205. [PubMed: 5792061]

Hensrud DD. Dietary treatment and long-term weight loss and maintenance in type 2 diabetes. Obes
Res. 2001; 9(4):348S-353S. [PubMed: 11707564]

Holt RI, B C, Citrome L. Diabetes and schizophrenia 2005: are we any closer to understanding the
link. Journal of Psychopharmacology. 2005; 19:56-65. [PubMed: 16280338]

Kay SR, Opler LA, Lindenmayer JP. Reliability and validity of the positive and negative syndrome

scale for schizophrenics. Psychiatry Res. 1988; 23:99-110. [PubMed: 3363019]

Lamberti JS, Crilly JF, Maharaj K, Olson D, Wiener K, Dvorin S, Costea GO, Bushey MP, Dietz MB.
Prevalence of diabetes mellitus among outpatients with severe mental disorders receiving atypical
antipsychotic drugs. J Clin Psychiatry. 2004; 65:702-706. [PubMed: 15163259]

Lamberti JS, Costea GO, Olson D, Crilly JF, Maharaj K, Tu X, Groman A, Dietz MB, Bushey MP,
Olivares T, Wiener K. Diabetes mellitus among outpatients receiving clozapine: prevalence and
clinical-demographic correlates. J Clin Psychiatry. 2005; 66:900-906. [PubMed: 16013906]

Mattis, S. Dementia Rating Scale. Odessa, FL: Psychological Assessment Resources, Inc; 1973.

McKibbin CL, Patterson TL, Norman G, Patrick K, Jin H, Roesch S, Mudaliar S, Barrio C, O'Hanlon
K, Griver K, Sirkin A, Jeste DV. A lifestyle intervention for older schizophrenia patients with
diabetes mellitus: a randomized controlled trial. Schizophr Res. 2006; 86:36—44. [PubMed:
16842977]

Melamed Y, Stein-Reisner O, Gelkopf M, Levi G, Sivan T, llievici G, Rosenberg R, Weizman A,
Bleich A. Multi-modal weight control intervention for people with persistent mental disorders.
Psychiatr Rehabil J. 2008; 31:194-200. [PubMed: 18194946]

Menza M, Vreeland B, Minsky S, Gara M, Radler DR, Sakowitz M. Managing atypical antipsychotic-
associated weight gain: 12-month data on a multimodal weight control program. J Clin Psychiatry.
2004; 65:471-477. [PubMed: 15119908]

Meyer JM. A retrospective comparison of weight, lipid, and glucose changes between risperidone- and
olanzapine-treated inpatients: metabolic outcomes after 1 year. J Clin Psychiatry. 2002; 63:425—
433. [PubMed: 12019668]

Schizophr Res. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

McKibbin et al.

Page 6

Norris SL, Lau J, Smith SJ, Schmid CH, Engelgau MM. Self-management education for adults with
type 2 diabetes: a meta-analysis of the effect on glycemic control. Diabetes Care. 2002; 25:1159—
1171. [PubMed: 12087014]

Olefsky J, Reaven GM, Farquhar JW. Effects of weight reduction on obesity. Studies of lipid and
carbohydrate metabolism in normal and hyperlipoproteinemic subjects. J Clin Invest. 1974; 53:64—
76. [PubMed: 4357617]

Stroup TS, McEvoy JP, Swartz MS, Byerly MJ, Glick ID, Canive JM, McGee MF, Simpson GM,
Stevens MC, Lieberman JA. The National Institute of Mental Health Clinical Antipsychotic Trials
of Intervention Effectiveness (CATIE) project: schizophrenia trial design and protocol
development. Schizophr Bull. 2003; 29:15-31. [PubMed: 12908658]

Susce MT, Villanueva N, Diaz FJ, de Leon J. Obesity and associated complications in patients with
severe mental illnesses: a cross-sectional survey. J Clin Psychiatry. 2005; 66:167-173. [PubMed:
15705001]

Torgerson JS, Hauptman J, Boldrin MN, Sjostrom L. XENical in the prevention of diabetes in obese
subjects (XENDOS) study: a randomized study of orlistat as an adjunct to lifestyle changes for the
prevention of type 2 diabetes in obese patients. Diabetes Care. 2004; 27:155-161. [PubMed:
14693982]

Williams KV, Kelley DE. Metabolic consequences of weight loss on glucose metabolism and insulin
action in type 2 diabetes. Diabetes Obes Metab. 2000; 2:121-129. [PubMed: 11220547]

World Health Organization. Report of a WHO Consultation on Obesity (Organization WH, ed).
Geneva: World Health Organization; 1998. Obesity: Preventing and managing the global
epidemic; p. 3-5.

Schizophr Res. Author manuscript; available in PMC 2014 January 06.



Page 7

McKibbin et al.

uonew ojsuel) 1004 asenbs
+

8¢ T ¥'ST ¥ uljnsul pue jusbe [elo
L'L 4 8'¢ T Auo uinsu|
TEL 6T 269 8T juabe [eI0
¥'ST 14 STT € Aluo 191
(e)oez=2% JusWIeal] SeleqeIq
6'9¢ L 8'0¢ 8 Aujiger| o1joqelsw ybiH
TEL 6T 2’69 8T Anjiger| o1jogelsw moT
Mwro=¢% andajoinaN
6'9¢ L STT € BA1109)Je0ZIYIS
T€L 6T 588 ford ejusiydoziyas
(1) 86T=2% sisoubeig
8'€S T 8'0¢ 8 1BYl1o
414 4% 269 8T uedlBWY/-04n3
(t)ogz= z 4 Aoy
G'8¢ 0T G'8¢ 0T alewsa
S'79 9T S'19 9T 8leN
(1) 00'0=7% 13pUsD
% N % N
(0s)000=1 LT 4 8T A4 SIea A Ul Uoeanp3
(05)0eT=1 98 ves .18 955 +90v
as N as N
(p) 1s8L Jns1IaI9RIRYD
UOIBWIOMU] + 848D [eNs(  UOHBWLIO] + 84D [ensn

"(2G = U) 1UBWSSaSSY JIUOW-ZT 8yl 10J pauinay oYM siuedidinied 1of sonsualorieyd [ealul]d pue aiydelbowspoloos auljaseg

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Schizophr Res. Author manuscript; available in PMC 2014 January 06.



Page 8

McKibbin et al.

NIH-PA Author Manuscript

‘10" >d
'G0" >d
X
uonewJoysues foj
A\

"UoIewW.osue.) 1004 aenbs
+

€21 STreT 6'66/2 | LozezFozyeT | 9T89zTEBYTZ | 9TS6vT T06zE JPimipusdxs ABsau3
298701 Z0790 Z0+5°0 Z075°0 Z075°0 abpajmouy s1eqeIq
0 02769 127l 9ET6'L 02789 | uiqojBoway patejAsodA|
099 5970y 0'L76'SY LYFO9p YISy 80UBIBHLUNOIID ISTBA
40701 6'G76'2E 6'976'EE 9970'VE 0'979'2¢ +Xaput ssew Apog
(0s'T)d | as¥ W ywow-zT | As T Waulesed | s ¥ N ywow-zT | as ¥ I auljeseg 8WoANO

1dva

uonewuoju] + aled jensn

(zs = u) dnouo juswieal] pue swil] Ag sawioaInQ 40) SUOIIRIASQ pJepuelS pue SUBsIN

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Schizophr Res. Author manuscript; available in PMC 2014 January 06.



