
ABSTRACT
OBJECTIVE: To assess the impact of an intensive nutrition
program on bodyweight and serum levels of glucose,
insulin and leptin in olanzapine-treated outpatients.

METHOD: Nineteen subjects diagnosed with schizophrenia
(DSM-IV) already treated with olanzapine and recruited
from our out-patient clinics received 12 individual medical
nutrition therapy sessions and 12 group cooking 
sessions carried out by dietitian/nutritionists during 6
months (Intervention Group, IG). Nine subjects also with
schizophrenia, in the control group were weighed
monthly (Non-Intervention group, NIG). Bodyweight,
glucose and hormones were assessed at baseline and 
at the end of the study.

RESULTS: Ten subjects in the IG and 6 in the NIG com-
pleted the study. The bodyweight change respectively
was – 0.7 +- 12.8 and 7.8 +- 8.0 lbs after 6 months. One
subject developed diabetes mellitus and 1 abnormal fast-
ing glucose levels in the NIG, whereas glucose levels
remained unchanged in the IG. Leptin and insulin levels
were numerically elevated in the NIG but the figure did
not reach statistical significance.

CONCLUSIONS: A comprehensive nutrition care program
at the initial stages of treatment may prevent olanzapine
effects on bodyweight and carbohydrate metabolism.
This study waits for replication in newly treated 
olanzapine patients.

INTRODUCTION
Prevention and treatment of excessive bodyweight gain (BWG) and metabolic 
dysfunction associated with antipsychotic (AP) treatment are important challenges in
modern psychopharmacology (1). Agents such as amantadine, nizatidine, metformin,
topiramate and orlistat are under active investigation. These drugs are not devoid of
relevant side effects, and some are expensive, which makes treatment compliance a
difficult issue in many psychiatric patients (1). Therefore, medical nutrition therapy,
psycho-educational assistance and guided physical activity must also be used in this
special clinical population. Even though some preliminary programs designed to 
counteract AP-induced BWG have been proposed (2,3), none included extensive 
nutrition counselling by qualified professional dietitian-nutritionists along with 
metabolic assessment.

Olanzapine administration has been associated with BWG, and increase in the serum
levels of glucose, insulin and leptin (4-6). The purpose of this study was to evaluate
whether intensive nutrition care carried out by dietitians might prevent or lessen the
impact of olanzapine on BWG and relevant metabolic variables.

METHODS
The study was conducted at Douglas Hospital Research Center, Verdun, Quebec,
Canada. The protocol was approved by the Douglas Hospital and MUCH Research
Ethics Committees and an informed consent was obtained from each subject.
Subsequently, olanzapine-treated patients admitted to the outpatient clinic and willing
to participate in the study were randomly assigned to an “Intervention” or to a “Non-
Intervention” group. Exclusion criteria included being less than 18 years old; simultaneous
treatment with oral contraceptives, hormone replacement therapy, anticonvulsants
and any other AP besides olanzapine; abusing alcohol or street drugs (as determined
by a urine drug screen) and medical conditions such as end-stage renal disease, 
diabetes, pancreatitis, liver disease, cancer, anorexia/bulimia, blindness, and 
thyroid disorder.

Two groups were configured: the first group received nutrition care (intervention
group, IG); the second one did not receive any specific nutrition intervention (NIG). The
IG participated in 12 individual medical nutrition therapy sessions and 12 group-cooking
sessions carried out by the dietitian-nutritionists in charge of this study (MR, CR and
IL). Individual sessions lasted 30-60 minutes and were conducted every week for 6
months. Patients in this group were assessed when entering the program, and then at
a 6-month interval. Bodyweight, height, body mass index (BMI = bodyweight 
in kg/height in squared meters) and percentage of body fat assessed by the Tanita
Body Composition Analyzer were obtained at each visit, along with a fasting blood
sample in order to assess the serum levels of leptin, insulin and glucose.

The NIG was evaluated monthly to determine the BMI without any additional interven-
tion. Blood samples were obtained in a similar way as in the intervention group

Serum leptin and insulin levels were measured by radioimmunoassay with commercial
kits from Linco (MO, USA) and ICN (CA, USA) respectively. Inter- and intra-assay vari-
ability was < 10% for both hormones. Glucose was assessed with an enzymatic method
from Sigma (MO, USA).

Sex distribution was analyzed by the chi-squared test with the Yates’ correction for 
1 degree of freedom. Since variables were non-normally distributed, bodyweight, 
percentage of body fat and serum variables within each group were compared with
the Wilcoxon Z test for paired samples. Between group comparisons were conducted
with the Mann-Whitney U test. Bivariate correlation was conducted with the
Spearman test. Data is expressed as mean +- standard deviation. Results were 
considered significant when p < 0.0 5.

RESULTS
Detailed food and nutrition assessments revealed a catalogue of unhealthy eating
practices both prior to olanzapine treatment and at the start of olanzapine treat-
ment (Table 1).

Table 1. Catalogue of unhealthy nutrition and lifestyle practices prior to nutrition intervention

Subjects met with the dietitian and received detailed information about:

1) foods with special health benefits (following Canada’s Food Guide to Healthy
Eating),

2) appropriate grain products, vegetables and fruit, milk products, meat and
alternatives,

3) adequate fluid intake,
4) fat,
5) portion sizes,
6) snacks,
7) dietary fiber,
8) ideal breakfast time,
9) meal constituents, and

10) healthy eating on a restricted budget.

The group sessions focused on medication and food interaction, perils of dieting
and food restriction and how to plan a menu and prepare healthy palatable
recipes.

The results of the first six months of treatment are presented. Twenty-eight
patients diagnosed with schizophrenia (DSM-IV) were randomly selected to
participate in either the intervention (IG) or non-intervention group (NIG). Ten
subjects in the IG and 6 in the NIG completed the study at 6 months. 

Age (years) was similar in both groups: 38.8 +- 10.6 vs. 44.1 +- 8.3, U = 0.9, p = 0.3.
Gender distribution was as follows: IG, 4 men and 6 women; NIG, 5 men and 
1 women: c2 (1) = 2.5, p = 0.3. 

In both groups, the subjects who dropped out from the study were those who
had ceased to be treated with olanzapine and no longer wanted to participate.

All subjects were receiving olanzapine before entering the study, but both
groups (IG and NIG) did not differ in the olanzapine dose (12.8 +- 8.2 vs. 9.3 +- 5, 
U = 23, p = 0.4) and duration in months of this treatment (11.7 +- 8.1 vs. 14.6 +- 9.7,
U = 29, p = 0.9). Subjects in the IG had gained more weight than those in the NIG
group before entering the study (Table 4).

A high variability in BWG was observed during the study:

DISCUSSION
This was an intensive and comprehensive program that contrasts with the study
by Nguyen et al. (3) that consisted of educational sessions lasting between 
2-5 min at each visit. In our study, individual sessions were 30 min, while the group
lessons were 60 min. The favourable outcome seems to be due to the fact that
participants made reasonable adjustments to their eating habits with continuous
guidance from dietitians specializing in Nutrition Care for Mental Health. 
The importance of this study is that it demonstrates that dietitians are key
contributors in health promotion and disease prevention in the initial
stages of olanzapine treatment (11).

Participants receiving comprehensive nutrition care showed no change
in BW and percentage of body fat after 6 months of olanzapine 
administration. A high variability in the magnitude of BWG during AP adminis-
tration has been observed (4), and it is partially related to genetic factors (7). For
olanzapine, BWG was estimated by meta-analysis at 8.3 lbs after 10 weeks of
treatment (8). A follow-up study of 573 olanzapine-treated patients reported a
BWG of 13.8 lbs after 2.54 years of treatment and the BWG reached a plateau
after the first 39 weeks of treatment (4). The NIG displayed a BWG of 7.8 lb, which
reached marginal statistical significance in the within group comparison 
(p = 0.07). In addition, the NIG showed a significant increase in body fat. Thus, it
appears that this type of nutrition program helps to counteract the tendency 
of olanzapine to induce BWG.

A similar trend was observed with the metabolic variables. Leptin levels, which
reflect the degree of BWG and adiposity remained unchanged in the IG,
and showed a small increase in the NIG. Glucose and insulin levels were 
particularly important in this study, because administration of some atypical APs
such as clozapine and olanzapine has been associated with an increased 
frequency of diabetes mellitus (DM) (6). These serum variables are also an 
indicator of the degree of insulin resistance, which also plays a prominent role 
in BW regulation (9).

In the NIG, one subject developed Diabetes Mellitus and another showed
abnormal fasting glucose levels, whereas glucose levels remained
unchanged in the IG. Both subjects had normal fasting glucose levels before
entering the study. While it is not possible to attribute with confidence the 
positive effects of the nutrition program on carbohydrate metabolism in these
olanzapine-treated patients, a large body of data supports the impact of nutrition
and physical activity in the prevention or delay of DM in high-risk subjects (10).

An important limitation of this study is that the patients were receiving olanzapine
before starting the program and were already beyond the postulated period of
maximal risk for BWG (4). In fact, the subjects in the IG had significantly gained
BW before starting the study. Therefore, it may be speculated that they were
studied during the plateau of BWG during olanzapine administration. However,
the BMI was remarkably similar in both groups at baseline, and the BWG in the IG
was close to 0 lbs, contrasting with a numerical increase in the NIG. This 
suggests a true action of the nutritional intervention, which is also reinforced 
by the positive effects on carbohydrate metabolism.
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Percentage of body fat during 
6 months of the program  

∆ 

IG = Intervention group; NIG = non-intervention group
∆ = Change between initial and final conditions during the 6-month program;
z = Statistic of the Wilcoxon test for paired samples.

Initial Final

IG 33.1 +-     8.6 33.1 +-     8.5 1.9 +-     8.3

28.2 +-     10 31.1 +-     10.6 11.6 +-     34.1

z(p)

0.9 (0.3)

2.2 (0.028)NIG

Bodyweight under olanzapine 
before starting the program

∆ 

IG = Intervention group; NIG = non-intervention group
∆ = Change between initial and final conditions during the 6-month program;
z = Statistic of the Wilcoxon test for paired samples.

Bodyweight gain under olanzapine 
during 6 months of the program

Initial Final

IG 172.2 +-     36 189.7 +-     52 17.5 +-     20.8

183.5 +-     20.1 191.3 +-     14.8 7.6 +-     22.4

z(p)

2.1 (0.037)

0.9 (0.3)NIG

IG 189.7 +-     52 189.0 +-     49.1 -0.7 +-     12.8

191.3 +-     14.8 199.0 +-     15.5 7.8 +-     8.0

0.9 (0.3)

1.78 (0.075)NIG

Change in bodyweight, body fat, glucose, leptin and insulin after Olanzapine administration 

Serum glucose levels under olanzapine 
during 6 months of the program  

∆ 

IG = Intervention group; NIG = non-intervention group
∆ = Change between initial and final conditions during the 6-month program;
z = Statistic of the Wilcoxon test for paired samples.

Initial Final

IG 5.05 +-     0.5 5.01 +-     0.9 -0.004 +-     0.6

5.4 +-     0.35 6.4 +-     2.5 0.9 +-     2.1

z(p)

0.1 (0.8)

0.7 (0.4)NIG

Serum leptin levels under olanzapine 
during 6 months of the program 

∆ 

IG = Intervention group; NIG = non-intervention group
∆ = Change between initial and final conditions during the 6-month program;
z = Statistic of the Wilcoxon test for paired samples.

Serum insulin levels under olanzapine 
during 6 months of the program

Initial Final

IG 18.2 +-     11.8 18.9 +-     9.7 1.9 +-     8.3

16.6 +-     18.1 25.5 +-     29.4 11.6 +-     34.1

z(p)

0.6 (0.5)

0.1 (0.8)NIG

IG 24.1 +-     11.1 21.9 +-     10.6 -1.6 +-     10.2

29.2 +-     17.3 48.4 +-     58.6 19.2 +-     42.8

0.2 (0.7)

0.9 (0.3)NIG

1) Seven out of 10 subjects in the IG lost BW, whereas 5 out of 6 patients in the
NIG gained BW. Collectively, the BW change (lbs.) was - 0.7 (p = 0.33) and 
+ 7.8 (p = 0.075) in the IG and NIG respectively (Table 2 within subject 
comparisons).

2) In addition, the percentage of body fat significantly increased in the NIG 
(p = 0.028) and did not change in the IG (p = 0.3) (Table 3).

3) At baseline (i.e. at study entry), all subjects had normal fasting glucose levels
(< 6.1 mmol/L) which remained in this range in the IG. However, in the NIG, 
1 subject developed diabetes mellitus (glucose = 11.2 mmol/L) and one 
developed abnormal fasting glucose levels (glucose = 6.6 mmol/L) (Table 4).

4) Even though plasma leptin and insulin levels numerically increased in the NIG,
these results did not reach statistical significance (Table 5).
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