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Objective: This study sought to compare inpatient hospitaliza-
tion practices for treating anorexia nervosa at two time periods
and to assess whether differences in practices affected treat-
ment outcome.

Method: Hospital charts were examined for all patients with a
diagnosis of anorexia nervosa and a body mass index ≤17.5 kg/m2

at admission who were admitted to a university hospital during
1975–1980 (early) or 1990–1995 (later).

Results: The “later cohort” had significantly higher admission
and discharge body mass indexes, shorter lengths of stay, higher
rates of weight gain, and more readmissions. Predictors of rehos-
pitalization for the later cohort were increased length of stay,
prior hospitalizations, and more rapid weight gain.

Conclusions: This study suggests that the use of hospitaliza-
tion to treat anorexia nervosa has changed over time and is as-
sociated with increased rates of readmission.

(Am J Psychiatry 2005; 162:2374–2376)

Anorexia nervosa is associated with serious medical
complications and high mortality rates, and it often re-
quires inpatient hospitalization. Studies have suggested
that inpatient treatment may not be the most effective ap-
proach (1). However, other studies have suggested that
there are characteristics of hospitalizations that make
them more or less effective and that some of those are
changing in potentially detrimental ways. One such study
examined inpatient hospitalizations for eating disorders
over time and found increasing first admissions, total ad-
missions, and readmissions and decreased lengths of stay
(2). Factors linked to poor treatment outcome include the
following: long duration from illness onset to hospital ad-
mission (3); inadequate inpatient weight gain, particularly
during first hospitalizations (3, 4); rapid inpatient weight
gain; and periods of inpatient weight loss (5, 6). Con-
versely, a period of weight maintenance before discharge
may improve outcome (6). The goals of this study were
1) to compare hospitalization practices for treating an-
orexia nervosa in the 1970s to those in the 1990s and 2) to
assess whether any changes in hospitalization practices
affected patient outcomes.

Method

Hospital charts were examined for all inpatients with eating dis-
orders at the University of Minnesota Hospital and Clinic during
1975–1980 (early) (N=59) and 1990–1995 (later) (N=127). The sub-
jects had a discharge diagnosis of anorexia nervosa and, to provide
more diagnostic rigor, an admission body mass index ≤17.5 kg/m2

(ICD-10). Data collected included age, age at onset of eating disor-
der, length of admission, admission and discharge weights, height,
comorbid diagnoses, and number of prior and subsequent hospi-
talizations at the University of Minnesota Hospital and Clinic. Ad-
mission and discharge body mass indexes and average rate of
weight gain (lb/day) were calculated. The two cohorts were com-
pared with independent-group t tests (when necessary, equal vari-
ance was not assumed) and chi-square tests. The variables as-

sociated with rehospitalization were determined with forward
stepwise conditional logistic regression. Institutional review board
approval was obtained before the study was initiated.

Results

Demographic variables and comparisons between the
cohorts are presented in Table 1. No demographic variables
differed significantly between the cohorts, except for a
longer duration from illness onset to treatment (t=–2.28, df=
163.52, p<0.03) and higher rates of comorbid diagnoses,
both in the “later cohort.” Over time, the body mass index at
admission increased, and the discharge body mass index
decreased; both cohorts were discharged while still meeting
the weight criterion for anorexia nervosa. Finally, length of
stay decreased significantly, whereas the rate of weight gain
and subsequent hospitalizations increased significantly.

To develop a model of variables associated with readmis-
sion, regression analyses were performed separately for
each cohort with the following variables included as po-
tential predictors of outcome: length of stay, rate of weight
gain, body mass index at admission, body mass index at
discharge, number of comorbid diagnoses, and presence
of prior hospitalizations. In the “early cohort,” no variables
were significantly associated with readmission. In the later
cohort, three variables were significantly associated with
rehospitalization: increased length of stay (B=0.022, Wald
χ2=5.91, odds ratio=1.02, 95% confidence interval [CI]=
1.00–1.04, p<0.02), more rapid rate of weight gain (B=1.716,
Wald χ2=4.76, odds ratio=5.56, 95% CI=1.19–26.03, p<0.03),
and having prior hospitalizations (B=1.505, Wald χ2=13.15,
odds ratio=4.51, 95% CI=2.00–10.16, p≤0.001).

Discussion

This study suggests that hospitalization for anorexia
nervosa changed between the 1970s and 1990s in ways
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that affect outcome. Patients in the 1970s stayed in the
hospital longer and gained weight more slowly, and al-
though they left at a lower discharge body mass index,
they were less likely to be rehospitalized. By the 1990s, a
more rapid rate of weight gain, having even one prior hos-
pitalization, and longer lengths of stay were all associated
with rehospitalization.

The association between longer hospital stays and re-
hospitalization in the later cohort was unexpected. Wise-
man et al. (2) found that a decreasing length of stay was
concomitant with an increase in managed care; this is
likely the case for our group, too. Thus, our findings may
be attributable in part to changes in payment, which re-
quire that patients have a more chronic condition before
they are allowed coverage for longer inpatient stays. This
hypothesis is supported by further analyses showing that
longer length of stay is correlated with more prior hospi-
talizations (r=0.24, p=0.007) and a lower body mass index
at admission (r=–0.36, p≤0.001) but not the rate of weight
gain or the number of comorbid diagnoses. Given the very
high likelihood of readmission with prior hospitalizations,
requiring more chronic anorexia nervosa before lengthier
inpatient treatment, rather than intensive treatment when
anorexia nervosa is first problematic, may not be the most
cost-effective approach (7).

In contrast to these results, one study found that slower
weight gain is a negative outcome predictor (8). The au-
thors suggested that the effect of the rate of weight gain
depends on the patient’s attitude toward treatment: if the
patient is willing to gain weight, then rapid weight gain is a
positive prognostic indicator; if the patient is resistant to
treatment, slower weight gain is a negative indicator (8).
Therefore, for patients willing to gain weight, more rapid
weight gain may be adequate; for those unwilling to gain

weight, the high caloric intake required to achieve normal
weight (9) may require more gradual weight gain to ad-
dress related psychological variables.

This study has several limitations. First, chart diagnoses
were used rather than structured interviews. Therefore, a
body mass index ≤17.5 kg/m2 at admission was added as
an inclusion criterion. Other limitations include the differ-
ing lengths of follow-up and treatment philosophy chang-
ing over time (from behavioral to more cognitive-behavior
oriented). However, these limitations should bias the re-
sults toward more readmissions in the early cohort (the
opposite of these results).

These findings suggest that it is critical to maximize re-
covery in the first hospitalization for anorexia nervosa to
prevent readmission. It appears that for those who are
amenable to weight gain, a shorter inpatient stay with
more rapid weight gain may be adequate. For those who
are less psychologically amenable to treatment, a longer
length of stay, a less rapid rate of weight gain, and a period
of weight maintenance before discharge may be a more ef-
fective approach.
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TABLE 1. Demographic and Clinical Characteristics of Patients With Anorexia Nervosa and a Body Mass Index ≤17.5 kg/m2

at Admission to the Hospital During 1975–1980 or 1990–1995

Variable

Early Cohort 
(1975–1980)

N=59

Later Cohort 
(1990–1995)

N=127 Analysis
Mean SD Mean SD t df p

Age at onset (years) 16.9 4.4 16.8 5.7 0.15 181 0.88
Age at first hospitalization at University of Minnesota 

Hospital and Clinic (years) 20.7 7.0 23.2 10.1 –1.69 184 0.056
Admission body mass index (kg/m2) 13.7 1.5 14.6 1.7 –3.39 184 0.001
Discharge body mass index (kg/m2) 16.7 1.4 17.2 1.6 –2.50 184 <0.02
Number of prior hospitalizations 0.9 1.1 1.4 2.0 –1.74 183 <0.04
Length of stay (days) 73.1 37.6 39.5 28.3 6.76 184 <0.001
Rate of weight gain (lb/day) 0.27 0.20 0.42 0.30 –3.37 184 0.001
Number of subsequent hospitalizationsa 0.68 1.20 1.43 2.80 –2.01 182.7 0.01

N % N % χ2 df p
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Mood disorder 15 25 61 48 8.52 1 0.004
Anxiety disorder 6 10 6 5 1.98 1 0.14
Substance use disorder 4 7 15 12 1.11 1 0.22
“Other” disorder 3 5 8 6 0.11 1 0.52

a Had a skewed distribution.
b Presence of one or more comorbid diagnoses.
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Objective: Regular physical activity is anxiolytic for both healthy
subjects and patients with panic disorder. However, the acute an-
tipanic activity of exercise has not yet been studied systematically.

Method: The effects of quiet rest or aerobic treadmill exercise
(30 minutes at 70% of maximum oxygen consumption) on chole-

cystokinin tetrapeptide (CCK-4)-induced panic attacks were
studied in a crossover design in 15 healthy subjects. The effects
were measured with the Acute Panic Inventory.

Results: Panic attacks occurred in 12 subjects after rest but in
only six subjects after exercise. In both conditions, CCK-4 admin-
istration was followed by a significant increase in Acute Panic
Inventory scores; however, prior exercise resulted in signifi-
cantly lower scores than quiet rest.

Conclusions: Aerobic exercise has an acute antipanic activity
in healthy subjects. If the authors’ results are confirmed in pa-
tients, the optimum intensity and duration of acute exercise for
achieving antipanic effects will have to be characterized.

(Am J Psychiatry 2005; 162:2376–2378)

The anxiolytic effects of training in aerobic exercise
have been described in numerous studies in healthy vol-
unteers (1). In line with this, case reports (2) and two clin-
ical studies have suggested that exercise training may be
used therapeutically in patients with anxiety neurosis (3)
and panic disorder (4). In addition, studies in healthy sub-
jects and two case reports (5, 6) have suggested that an
acute bout of exercise is anxiolytic as well. In contrast, ex-
ercise may induce acute panic attacks (4, 7) or increase
subjective anxiety in patients with panic disorder more
than in other people (8). To our knowledge, the potential
acute antipanic activity of exercise has not been studied
systematically.

Acute bouts of exercise have been shown to reduce symp-
toms induced by CO2 and caffeine (9, 10). However, CO2

and caffeine primarily induce somatic symptoms of anxiety
in healthy subjects but rarely panic attacks. In contrast,
cholecystokinin tetrapeptide (CCK-4) dose dependently

and reliably induces panic attacks in healthy comparison
subjects (11). Therefore, we studied the potential acute an-
tipanic effects of aerobic exercise in healthy volunteers after
CCK-4 administration and compared CCK-4-induced panic
attacks with and without previous exercise.

Method

Fifteen healthy subjects (six women and nine men; mean age=
26.4 years, SD=3.8) with no personal (12) or family history of a
psychiatric disorder were recruited for the study. The subjects did
not take any medication and had undergone a thorough medical
examination to rule out other illnesses, drug intake, and lifestyles
(sleep deprivation, changes in the sleep-wake cycle) that could
interfere with the study. The protocol was approved by the local
ethics committee for human experiments. After a complete de-
scription of the study to the subjects, written informed consent
was obtained. The subjects were paid for their participation. Be-
fore the experiment, a treadmill spiroergometry was performed
to determine the subjects’ maximum oxygen consumption. Sub-
jects were excluded if they were too physically fit (maximum oxy-


