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Introduction. The authors endeavored to determine if there is significant weight gain during acute psychiatric inpatient
hospitalization for adults and, if so, what are the contributing factors.

Methods. A retrospective chart review was conducted of all patients admitted to the psychiatric inpatient unit of a
University Hospital in the year 2001. The study was approved by the Institutional Review Board.

Results. Out of 535 charts reviewed, 96 patients met the inclusion criteria. The group on average gained 3.9 + 13.3 Ibs.
(P= 0.005; 95% CI = 1.2, 6.6). Lower admission body weight was associated with more weight gain. Patients with
diagnoses of bipolar disorder and schizophrenia gained more compared to those diagnosed with major depressive disorder.
Patients who were prescribed atypical antipsychotics gained more compared to those who were not prescribed such
medications. Smokers gained more weight than nonsmokers, and males gained mor e than females. Weight at the time of the
admission (inverse relationship) and Axis | diagnosis were the strongest predictors of weight gain.

Conclusions. This study demonstrates that significant numbers of patients are at risk of gaining weight when they are
admitted to a psychiatric inpatient unit. Patients with lesser degrees of overweight at the time of admission, patients with
diagnoses of bipolar disorder and schizophrenia, and those receiving atypical antipsychotics may be more vulnerable to

such effects.
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INTRODUCTION

Weight gain has become a major public health problem in
the United States. The prevalence of obesity (defined by a
body mass index (BMI) of >30.0) and overweight (defined by
aBMI >25.0) isrising markedly (1). For example, obesity has
increased from 14.5%, as recorded in the National Health and
Nutrition Examination Survey (NHANES) Il (1976-1980), to
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22.5% in the NHANES |1l (1988-1994) (2). Moreover, the
combined prevalence of obesity and overweight amongst
adults is now 61% (3). This increase is of concern because
even small amounts of weight gain can lead to significant
increasesin therisk of type |l diabetes, coronary artery disease,
hypertension, gallbladder disease and, in some women, breast
cancer (1,4).

Whether certain psychiatric disorders predispose a person to
overweight or obesity is not fully understood at this time.
Some data suggest that the psychiatric patient population may
be at increased risk for these problems (4-9). Most of the
antipsychotics, as well as mood stabilizers and some antide-
pressants, are frequently associated with weight gan
(3,10,11,12). These factors likely place psychiatric patients at
greater risk for this problem.
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There are limited data regarding weight gain during psychiat-
ric inpatient hospitalization. One study that looked at such effects
in children and adolescents found a significant outcome. The
actual mean increase was roughly 3.5 times greater than that pre-
dicted by growth chartsfor the age groups studied (13). One other
study, that used a retrospective chart review (also done in chil-
dren and adolescents), found clinicaly significant weight gains
(>7% weight increase from baseline) in 78% of inpatientstreated
with risperidone as compared with 24% of those in the non-
risperidone comparison group, over the course of six months
(14). Lastly, a prospective study of adolescent, male, inpatients
diagnosed with schizophrenia, who were matched for age, dura-
tion of current hospitalization, or accumulated lifetime hospital-
ization, demongtrated a significant increase in BMI in the
olanzapine treated group but not in those receiving haloperidol,
over afour week period (15). Most of the studies in adult psychi-
atric populations have focused on specific drug effects in weight
gain and have been conducted in outpatient settings. In our litera-
ture review we found only one that assessed weight gain amongst
inpatients. This study was conducted at a state psychiatric hospi-
ta with a substantial average length of stay (11). Furthermore,
only the effects on weight gain of three mood stabilizers (lithium,
valproate, and topiramate) were assessed. Not surprisingly, lith-
ium and val proate were associated with weight gain while topira-
mate was found to be associated with weight loss.

It remains unknown, however, if significant weight gain
develops amongst psychiatric inpatients who are hospitalized
for shorter time periods in general medical/surgical hospitals.
Furthermore, whether other factors, such as gender, diagnosis,
physical activity level, and smoking status, as well as psycho-
tropic medication class, play a contributory role during such
admissions is also unknown. We, therefore, undertook this
pilot study to investigate if significant weight gain develops
amongst psychiatric inpatients at a university hospital and, if
S0, what are the contributing factors.

METHODS

All patients admitted to the psychiatric inpatient unit at a Uni-
versity Hospital in New Y ork state in the year 2001 were eligible
for study inclusion. The ward is a locked unit and patients are
confined to the immediate area where the unit is located. Some
of the patients can have off ward pass privileges, which are usu-
ally one to six times a day for a maximum of 20 minutes each.
However, some patients are granted off grounds passes, which
allow for up to several hours of activity. Patients, when admit-
ted, are consulted by a nutritionist for their dietary preferences
and are provided three meals a day. They can ask for second
helpings without restrictions. In addition, patients can order
snacks in between meals and have free access to the unit pantry,
which providesjuices, ginger ale, and crackers.

The following information was collected, retrospectively,
by means of chart review: age, sex, education level, length of
stay, medications, DSM-IV diagnosis, height at the time of
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admission, weight at the time of admission and at the time of
discharge, smoking status and physical activity level (off
ground pass vs. no off ground pass). Patients with diagnoses of
eating disorders, diabetes mellitus, hypothyroidism, and
patients needing medical intervention requiring intravenous
fluids, were excluded. Also excluded were patients taking psy-
chostimulants or topiramate as part of their treatment (since
these medications are associated with weight loss and our aim
was to ascertain those factors which contribute to weight gain).
Patients whose records lacked information regarding height
and weight at the time of admission and/or weight at the time
of discharge were similarly excluded. The Institutional Review
Board of the medical school approved the study.

Statistical Analysis

Descriptive statistical parameters were calculated for demo-
graphic and clinical characteristics noting mean + standard
deviation for continuous variables and frequency/percentage
for non-continuous variables. A two-tailed t-test of the mean
weight change during hospitalization was conducted with a
p value < .05 required for statistical significance.

Analysis of covariance (ANCOVA) was used to compare
changes in weight from hospital admission to discharge among
various subgroups of patients. Change in weight was defined
as the dependent variable and compared via the between sub-
jects factor (e.g., gender). Since baseline weight was correl ated
with the change in weight, we utilized ANCOVA to adjust the
weight changes within each subgroup, thereby washing out any
potential confounding effect associated with weight at hospital
admission. Our first round of analyses on any one variable did
not consider potential effects from the remaining factors.

Since many of our variables were interrelated, we chose to
conduct a multivariate ANCOVA that separated the true pre-
dictors of weight gain from the spurious variables. Baseline
weight remained in the model, and a backward selection
method was used to remove the variables that did not signifi-
cantly (p < 0.10) predict weight gain. A type | error less than
0.10 was selected to define statistical significance since ade-
quate power was not attained (< 80%) to detect weight gain
values in the 3-5 Ibs. range. Accordingly, and since thisis a
pilot study, we were liberal in setting the threshold for statisti-
cal significance so that a clinically meaningful 3-5 Ib. weight
gain could be substantiated through statistical analysis. To pre-
serve the experiment-wise type | error rate, post-hoc analyses
on Axis | subgroups were applied using Tukey’s method. All
tests of statistical significance were two-tailed and conducted
using the SAS software version 9.0.

RESULTS

A total of 535 patients were admitted and discharged in
2001 at our University Hospital psychiatric unit. Ninety-six
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Tablel Clinical and Demographic Characteristics of Psychiatric Inpatients
at a University Hospital
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Table2 Categorical Assessment of Weight Gain

95% CI on the

Weight Weight Gain Frequency (%) Proportion
Baseline 179.4+51.6 Ibs. >01lbs 52 (54.2) 44.2-64.1
Discharge 183.3+49.11bs. >7% of body weight 16 (16.7) 9.2-24.1

BMI
Baseline 282175
Discharge 288172

Length of Stay 17.2 + 18.2 days

Age 395+153years  Including themin the statistical analysis would have resulted in

AXisV (n = 95) 524+9.2 alesser, overall mean weight gain of 3.4 Ibs.

Gel\’/‘l‘lle' (n=95) 65 (56 The first round of analysis (univariate ANCOVA) produced
Fem';e 2 E 44; the following significant predictors of weight gain: gender

Education (n = 92) (males more likely than females; p = .035), atypical antipsy-
< High school 19 (21) chotic (more likely if prescribed; p = .016), and Axis | diagno-
High School 36 (39) sis (more likely with a more severe illness, p = .001;
;Eacﬂ::or:sgegree 3;) ((73)3) schizophrenia and bipolar diagnoses more likely than major
> Bachelor's degree i . . ) . ,

Smoker (n = 83) 54(65) deprve disorder in post _hoc analyses _using _Tukey S

Axis| Diagnosis me_thod, p< .05_). However, since the_ potential predlc'_[ors of
Major Depressive Disorder 37 (39) weight gain are interrelated, confounding becomes an impor-
Schizophrenia 29 (30) tant effect for which to control. Therefore, a second round of

Bipolar Disorder 13(14) analysis was conducted via multivariate ANCOVA. (It is

E?gcr:zt\'/z B'i:z:g: mgz 1: ((;)4) important to note that two patients [both female] were receiv-

Adjustment Disorder 1(1) ing two atypical antpsychotics [see Table 1]. One_gai ned 1_.9

Pass privileges 64 (67) Ibs. and the other 2.8 Ibs. The latter female was not included in

Atypical Antipsychotic (n=o4) this analysis since her smoking status was unknown.) This
medication revealed that baseline weight was the most significant predic-
('\)‘Ioa”nez - gg 83 tor of weight gain (p < .001), with a manifest inverse relation-
Risper?ﬂone 16 (17) ship (r =-0.317). Aninverse relationship was found for BMI as
Quetiapine 16 (17) well (r =-0.322, p = 0.001). Those patients who gained weight
Ziprasidone 2(2) had alower mean baseline BMI (26.4 vs. 28.2 for the group as
Olanzapine/Risperidone 1 a whole). Nevertheless, they were quite overweight at admis-

Mc?c:danszéﬂﬂilglozapme 1D sion. The breakdown of average weight gain per BMI group
None 68 (71) was asfollows: <25.0 (6.0 £ 14.2 Ibs.), 25-30 _(3.1 * 15.8 Ibs._),
Divalporex sodium 14 (15) and >30 (0.3 + 16.5 Ibs). Although gender, antipsychotic medi-
Lithium 6(6) cation class, Axis | diagnosis, and smoking status were
Carbamazepine 4(4) controlled for, no significant difference was found amongst the
Gabapentin _ 3(3) BMI groups. Axis | diagnosis was the other significant
Carbamazepine/ Gabapentin 1(1)

patients met the study inclusion criteria (18%). Over 90% of
the subjects excluded were those individuals for whom the
medical record lacked information regarding height and weight
at admission and/or weight at discharge. Table 1 lists the clini-
cal and demographic characteristics of the study population
(n= 96 unless otherwise indicated). Noteworthy is that, as a
group, our patients were quite overweight at admission (BMI =
28.2 + 7.5), yet gained an average of 3.9 + 13.3 Ibs. (95% con-
fidence interval: 1.2—6.6; p = .005) during a relatively short
hospital stay (17.2 + 18.2 days). Furthermore, Table 2 indicates
that 54.2% of them gained some weight during hospitalization,
while 16.7% gained at least 7% of their baseline bodyweights
(i.e, 12.6 Ibs)). There were 5 patients excluded on topiramate
and one on methylphenidate. As a group they lost 4.24 |bs.
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predictor (p = .016) with more serious illness associated with
weight gain. Post-hoc analyses (Tukey’s method) revealed that
bipolar disorder patients were more likely to gain weight than
those with magjor depressive disorder (p < .05): 9.9 + 12.2 Ibs.
vs. —2.6 = 12.1 |bs (weight loss), respectively. Approaching
statistical significance were the following factors. atypical
antipsychotic medication, being a smoker prior to admission,
and male gender (see Table 3). A trend was observed amongst
the atypical antipsychotics. Those patients receiving olanzap-
ine gained the most weight (9.1 = 14.5 |bs.), followed by que-
tiapine (4.8 £ 15.0 Ibs.)) and risperidone (1.1 + 14.6 Ibs.).
Interestingly, we also found that there was a near significant
interaction between smoking status and antipsychotic medica
tion class, viz. smokers who were prescribed atypical antipsy-
chotics gained the most weight while nonsmokers receiving
typical agents actually lost weight. Baseline weight, gender
and Axis | diagnosis were controlled for in this subanalysis
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Table3 Multivariate ANCOVA Results

Changein
N Weight (lbs) DF F-datistic P-value
Baseline weight 1 20.4 <0.001
Gender 1 29 0.094
Males 46 49+133
Females 37 01+145
Atypical Antipsychotic 1 34 0.069
Yes 58 56+125
No 25 -04+145
Axis| 3 37 0.016
Bipolar Disorder 13 99+122
Schizophrenia 25 33t127
Major Depressive
Disorder 33 -26t121
Psychotic Disorder NOS 12 -0.3+13.7
Smoking 1 34 0.070
Yes 54 51+143
No 29 01+131

Each significant (p < 0.10) factor is adjusted for the remaining variablesin the
model. Per the definition of factor levels and due to smal cell counts,
4 patients (3 with Cognitive Disorder NOS and 1 with Adjustment Disorder)
were not included in this analysis. Smoking status was unknown for
6 patients, gender unknown for 1, and atypical medications for 2, thereby
producing afinal sample of 83 analyzable patients.

Table 4 Change in Weight According to Smoking Status and Class of
Antipsychotic Medication

Changein
N  Weight (lbs) DF F-statistic ~ P-value
Baseline weight 1 20.4 <0.001
Group 3 23 0.085
Nonsmoker/typical 9 -22+132
Nonsmoker/
+
atypica 20 27+121
Smoker/typical 16 18+13.2
Smoker/atypical 38 82+11.7

(see Table 4). None of the other factorslisted in Table 1 (length
of stay, education level, pass privileges, nor mood stabilizing med-
ication) was found to be even remotely significant (p > 0.20).

DI SCUSSION/CONCLUSIONS

This study, to our knowledge, is one of the first to address
the issue of weight gain and the contributing factors during a
relatively short, inpatient psychiatric hospitalization. Although
an average of only about 4 Ibs. was gained, this occurred dur-
ing a 2.5 week period amongst individuals who were already
overweight at admission (average BMI of 28.2). Thisis note-
worthy since even small amounts of weight gain can lead to
significant increases in the risk for type Il diabetes, coronary
artery disease, hypertension, gall bladder disease, and, in some
women, breast cancer (1,4). Furthermore, it is important to
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note that many patients are readmitted following discharge and
often more than once (16). In our sample, the readmission rate
was about one third within 3 months of discharge. This sug-
gests the ominous possibility that weight gain during psychiat-
ric hospitalizations may be cumulative with quite profound
effects on the health of our patients.

A number of findings are not surprising, viz. that of an
inverse relationship between baseline bodyweight and weight
gain, aswell as that of more serious mental illness being asso-
ciated with same (5,6,7). In addition, the association between
atypical antipsychotics and weight gain has been noted in a
number of other (outpatient) studies, as has the trend for olan-
zapine to have the greatest weight gain effect (10). Neverthe-
less, the possibility of a patient gaining over 9 Ibs. during a
relatively short psychiatric hospitalization, simply due to the
taking of olanzapine, should give practitioners much pause for
thought.

Less obvious, though not unexpected, was the trend for
smokers to gain weight during hospitalization. Although smok-
ing pass privileges were available, the total number of ciga-
rettes smoked per patient (12 per day) was less than any of the
patients smoked prior to admission. Consequently, a modified
smoking cessation program was effected with expectable ele-
vations in body weight (17). Unanticipated, however, was the
trend noted for males to gain weight. Clearly, the role of gen-
der in weight gain requires further study, especially in psychi-
atric populations.

There are caveats, however. Our study was retrospective
and many patients were not included due to incompleteness of
the medical records. This was primarily a result of missing
information regarding height and weight at admission and/or
weight at discharge. Our patient inclusion rate of 18% was
amost identical to the percentage of patients (18.6) who had
weights recorded in the medical record during a British chart
review study of 616 psychiatric inpatients taking antipsychotic
medication (18). These low rates suggest that the significance
of weight gain during psychiatric hospitalization is not fully
appreciated. Nevertheless, the patients excluded from our
study (due to incomplete medical records) did not differ signif-
icantly on any of the variables found to be important contribu-
tors to weight gain. In addition, and as noted in the Methods
section, our study was not sufficiently powered to detect a
weight gain in the 3-5 Ibs. range during the subanalyses of
contributing factors (Type Il error). However, the results for
gender, atypical antipsychotics, and smoking status closely
approached statistical significance. Lastly, the study popula
tion was drawn from one specific geographic area and hospital.
Hence, the results may not be widely generalizeable. At the
very least, however, thereis great import in these results for the
patients studied.

This study demonstrates that psychiatric patients may be at
significant risk for weight gain during hospitalization and, fur-
thermore, that exacerbation of this problem may be effected via
rehospitalization(s) (anot uncommon event) with profound and
deleterious effects on overall medical well being. Accordingly,
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there is a need for prospective study of this phenomenon with
efforts made to ensure assiduous recording of admission and
discharge body weights. This should include following patients
through any course of rehospitalization (s).

It appears prudent, therefore, to recommend immediately
that the monitoring of bodyweight become routine during psy-
chiatric hospitalization (for al patients), and that monitoring of
serum glucose and lipids be implemented at least for patients
who are overweight at admission. Some effort should be made
to provide dietary management education and, perhaps, infor-
mation on how light physical activity can be utilized for overall
bodyweight management (for those patients whose medical
conditions do not preclude this activity) (19). In addition, for
patients in need of atypical antipsychotic medication, selecting
an agent with less propensity to produce weight gain, which
provides reasonably equivalent clinical benefits, seems reason-
able. Such an approach may provide for, at the very least, a
diminution of the weight gain that will likely occur in most
psychiatric inpatients and a reduction in the risk of obesity
related medical sequellae. When results of prospective studies
become available, more precise and targeted interventions can
be effected for the overall well being of our patients.
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