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Abnormal Caloric Requirements for Weight Maintenance
in Patients With Anorexia and Bulimia Nervosa

Theodore E. Weltzin, M.D., Madelyn H. Fernstrom, Ph.D., Donna Hansen, R.D.,
Claire McConaha, R.N., B.S.N., and Walter H. Kaye, M.D.

Objective: This study tested previous findings that patients with eating disorders who attain

normal weight have abnormal caloric requirements for maintaining weight. Method: Fifty-

three female patients meeting the DSM-III-R criteria for anorexia nervosa and/or bulimia

nervosa were divided into four subgroups, and their daily caloric intake was measured over a

weight-stable period. Patients with anorexia nervosa (restricting and bulimic subtypes) were

studied 4 weeks after refeeding and weight gain, when they had attained 95% ofaverage body

weight. Patients with normal-weight bulimia (previously anorexic or never previously ano-

rexic) were studied 1-4 weeks after admission to an inpatient unit. Results: After weight

restoration, restricting anorexic patients required significantly more calories per day to main-

tam weight than did bulimic anorexic patients, as measured with corrections for weight, body

surface area, and fat-free mass. Previously anorexic normal-weight bulimic patients required

significantly more calories per day to maintain weight than never-anorexic normal-weight

bulimic patients, as measured with correction for weight but not with the other factors used

to correct caloric intake. Conclusions: To maintain stable weight after weight restoration,

restricting anorexic patients require a significantly higher caloric intake than do bulimic ano-

rexic patients. Differences in caloric needs between normal-weight bulimic patients with and

without histories ofanorexia may depend on the methods used to correct caloric requirements.

Body surface area may be the most precise correction factor across different subgroups of

eating disorder patients. Elevated caloric requirements, when coupled with reduced food in-

take, may particularly contribute to relapse in anorexic patients.

(Am J Psychiatry 1991; 148:1675-1682)

T he eating disorders anorexia nervosa and bulimia
nervosa are associated with considerable morbidity

and mortality, partly because a substantial number of

patients with these disorders relapse after treatment (1-
3). The psychophysiological processes contributing to
poor treatment outcome are not well understood. Re-

cent studies at several institutions (4-6) suggest that al-
terations in caloric utilization, and perhaps energy bal-
ance, may tend to perpetuate these disorders and make
recovery more difficult.

It is important, first, to recognize that there are several
distinct subgroups of patients with eating disorders.
Boundaries between subgroups and the terminology used
to differentiate these subgroups have been in flux. Nev-
ertheless, a considerable body oflitemature (7-12) suggests
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that certain factors distinguish subgroups ofpatients with
eating disorders. These factors include the amount of
weight lost, the type of pathological eating behavior, and

certain psychopathological characteristics (13).
The most common eating disorder is bulimia nervosa

(DSM-III-R). This disorder is at least 10 times more

prevalent than anorexia nervosa (14-16). Bulimic pa-
tients periodically binge and purge, usually by vomiting.
The majority of patients with bulimia nervosa remain at

normal weight (normal-weight bulimia), i.e., they main-
tam a body weight above 85% of average body weight
and have never been emaciated (12, 17, 18). A second

subgroup of patients with bulimia nervosa are those who
have met criteria for anorexia nervosa either before or
after the onset of their bulimic behavior.

Perhaps the best-known eating disorder is anorexia

nervosa, of which the most distinguishing characteristic
is severe emaciation. Two types of food consumption
are seen in anorexia nervosa. Patients who fulfill only
the DSM-III-R criteria for anorexia nervosa lose weight
exclusively by fasting or restricting food intake. Patients
with anorexia nervosa who also binge and/or purge
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(bulimic anorexic patients) qualify for DSM-III-R diag-
noses of both anorexia nervosa and bulimia nervosa.

Compared to restricting anorexic patients, bulimic ano-
rexic patients exhibit more evidence of premorbid be-
havioral instability, a higher incidence of premonbid

and familial obesity, a greater susceptibility to depres-

sion, and a higher incidence of behavior suggestive of
impulse disorder (7-9, 1 1 ). In fact, bulimic anorexic pa-

tients appear to share many features in common with
normal-weight bulimic patients, for example, impulsive
behavior and a predisposition to obesity (12).

Outcome studies have suggested that a considerable
number of patients with eating disorders relapse after

treatment (1-3). Although this poor outcome has been
attributed to psychological and psychosocial factors
(19-21 ), physiological factors (such as abnormalities in

caloric requirements for weight maintenance) may also
play a role. Anorexic patients, after weight restoration,
have required excessive caloric intake to maintain their
weight (4, 5). Thus, rapid weight loss in anonexic pa-
tients after discharge from the hospital could be due to
increased metabolic needs as well as refusal of food.
Conversely, bulimic patients studied at a normal body
weight have been found to have decreased caloric needs

to maintain weight (5, 6). In these patients, a synergism
between hyperphagia and hypometabolism (which
could promote quick weight gain) may contribute to
resumption of binge eating and purging in order to sat-
isfy appetite but avoid weight gain.

There is no consensus about the best method of con-

recting the caloric requirements of patients with eating
disorders for height, weight, and body composition. Clini-
cally, caloric requirements may be expressed as total cab-

ries (kcaL/day) and total calories corrected for body weight
(kcal/kg/day), body surface area (kcal/body surface

area/day), body mass index (kcal/body mass index/day),

and fat-free mass (kcal/fat-free mass/day).
This study was conducted to confirm and extend pre-

vious findings of abnormal caloric utilization in a new

and larger group of subjects. In addition, we wanted to
explore three disputed issues: 1 ) whether restricting and
bulimic anorexic patients require different caloric in-

takes to maintain weight after weight restoration (4, 5),
2) whether normal-weight bulimic patients require the
same number of calories to maintain stable weight as

do previously anorexic bulimic patients (5, 6), and 3)
the best method of correcting for body height and
weight when determining caloric needs of patients with
eating disorders.

METHOD

The subjects were female patients who met the DSM-

III-R criteria for anorexia nervosa and/on bulimia nen-
vosa and gave written informed consent before partici-

pating in the study. All caloric measurements took place
while patients were undergoing nutritional monitoring
on an inpatient eating disorder unit as pant of their

treatment. All subjects had been free of medication for

at least 3 weeks prior to the study. It is important to
emphasize that all patients were studied when their
body weight was within the normal range.

We separated these eating disorder patients into four
groups according to their subtype of eating behavior
and the length of time they had been at a normal and
stable weight. Two groups of anorexic patients, 1 3 who
had anorexia nervosa (anorexia, short-term weight sta-

ble) and nine who had both anorexia and bulimia ner-
vosa (anorexia-bulimia, short-term weight stable), had
been admitted to the hospital while underweight. The
total mean±SD length of hospitalization was 111±31
days for the restricting anomexic patients and 72±19
days for the bulimic anorexic patients. Daily caloric in-
take was measured 4 weeks after the patients had
reached their target weight (95% of average body

weight as determined by the 1959 Metropolitan Life

Tables) (22), approximately 2 weeks prior to discharge
from our inpatient weight restoration program. Two
groups of patients with bulimia, 1 1 who had previous
histories of anorexia nervosa (anorexia-bulimia, long-
term weight stable) and 20 who had never had anorexia
nervosa (bulimia, long-term weight stable), had been
admitted to the hospital while their weight was in a non-
mal range (between 85% and 1 15% of average body

weight). They were studied 1-4 weeks after admission.
Bulimic patients with histories of anorexia were hospi-
talized 50±24 days, and normal-weight bulimic pa-

tients, 46±17 days. We defined “long-term weight sta-

bbe” as no anonexic episode (weight <85% of average
body weight) within the last 6 months.

All food was supplied by the clinic’s metabolic me-

search kitchen. Each food item was weighed before and
after meals to determine the number of calories con-
sumed. Anonexic subjects ate three meals, at 8:00 a.m.,
noon, and 5:00 p.m., and two snacks, at 3:00 and 9:00

p.m. Bulimic subjects ate three meals, at 8:00 a.m.,
noon, and 5:00 p.m., and one snack at 9:00 p.m. Pa-
tients were required to eat all meals within 45 minutes
and snacks within 30 minutes; they could not have food
at other times or stone food in their rooms. Subjects
were observed for I hour after meals and in the bath-
room at all times to prevent vomiting.

Maintenance calories were started at 25 kcal/kg/day

for long-term weight-stable patients and SO kcallkg/day
for short-term weight-stable patients. Over the study
period, caloric intake was monitored by a registered

dietitian, and meals were adjusted so that patients
would maintain a stable weight (±1.0 kg). Short-term
weight-stable patients were required to eat sufficient
food to maintain their weight at 95% of average body
weight. Long-term weight-stable subjects were not

studied during the first 6 days of treatment so that ab-

normalities of fluid status and inconsistent eating be-
havion, which are frequently seen during the first days
of hospitalization, would not influence study results.
Long-term weight-stable patients were required to
maintain the weight that had become stabilized after
fluid balance had been restored.

Maintenance calories were determined by averaging
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TABLE 1. Demographic and Body Composition Characteristics of 53 PatIents With Eati ng Disorders

Group B: Group C:
Group A: Anorexia- Anorexia- Group D:
Anorexia, Bulimia, Bulimia, Bulimia,

Short-Term
Weight Stable

(N=13)

Short-Term
Weight Stable

(N=9)

Long-Term
Weight Stable

(N=11)

Long-Term
Weight Stable

(N=20)

.

Significant
(p<0.0S)

Group
Variable Mean SD Mean SD Mean SD Mean SD F df p Differences

Age (years) 17.3 4.6 22.1 5.2 23.3 5.3 20.7 4.1 3.73 3, 49 0.02 A<C
Duration of illness

(years) 2.1 2.4 8.5 4.6 6.9 4.2 5.9 3.4 6.62 3, 49 0.0008 A<B, C, D
Weight (kg) 49.3 4.5 53.7 3.9 54.3 3.4 56.5 4.6 7.63 3, 49 0.0003 A<B, C, D
Height (cm) 158.3 8.3 166.1 5.6 165.8 5.7 163.2 6.1 3.59 3, 49 0.02 A<B, C
Percent of average

body weight 94.2 1.8 93.6 2.9 95.1 4.4 101.8 7.3 8.82 3, 49 0.0001 A, B, C<D
Low percent of av-

erage body weight 66.5 7.5 76.4 5.0 77.1 5.7 93.6 5.6 56.88 3, 49 0.0000 A<B, Cd)
High percent of av-

erage body weight 97.1 13.3 117.4 17.9 112.4 19.9 117.6 17.1 4.30 3, 48 0.009 A<D
Current percent of

highest weight 98.6 12.1 81.4 13.5 86.4 11.2 87.8 10.8 4.30 3, 47 0.009 A>B
Body mass index 19.7 0.7 19.4 0.6 19.7 0.9 21.2 1.8 6.66 3, 49 0.0007 A, B, C�rD
Bodysurfacearea
Fat-free mass

1.5 0.1
38.9a 4.8

1.6 0.1
424b 3.0

1.6 0.1
43.1c 3.3

1.6 0.1
44#{149}5d 3.2

5.55
5.02

3,49
3, 36

0.002
0.005

A<B,C,D
A<D

aNil

bN=S.
CN1O

dN14

the calories the patients consumed per day over at least
a 7-day weight-stable period. Patients were weighed
daily on the same scale. Methods for determining a sta-
ble weight have been reported elsewhere (4-6); they in-
volve performing a regression analysis with days as the
independent variable and weight as the dependent van-
able (23, 24). Subjects were considered to have a stable
weight if the correlation coefficient was not significant
at the p=O.OS level for the given time period. Weight
data reported in this article represent the mean daily
weight for all days of the study period.

Because different methods of correcting for height and
weight have been reported (4-6), we corrected caloric in-

take for weight (kg), for body surface area (body surface
amea=0.007184 x [height (cm)]0725 x [weight (kg)]0.425)

(25), for height and weight, using body mass index (body
mass index=weight [kg]Iheight [rn]2) (26), and for fat-free
mass as determined by skin fold measurements (27, 28).

In the data analysis, tests for normality and equality
of variances were performed before parametric analy-
sis. Variables not meeting these criteria were trans-

formed before parametric analysis. Frequencies of
binge eating and vomiting were compared by using
nonpamametmic methods. Linear and hierarchical re-

gression analyses were used to assess the relation be-
tween patient variables and caloric needs. Multivaniate
analysis of variance (MANOVA) was used to compare
multiple variables between groups. Univaniate analysis
of variance (ANOVA) and analysis of covaniance were
conducted, with post hoc two-tailed t tests with the
Bonfemroni correction for multiple group comparisons.
For all significant (by t test) group differences in caloric

requirements theme was a power of �0.80. All statistical

analyses were done using BMDP statistical software
(BMDP Statistical Software, Inc., Los Angeles, 1988).
Units are expressed as mean±SD.

RESULTS

Demographic and Body Composition Characteristics

The demographic and body composition charac-
tenistics of the four groups of eating disorder subjects
(N=53) were compared by ANOVA (table 1). The ano-
rexia, short-term weight-stable group was younger, had
a shorter duration of illness, weighed less, and had a
lower body surface area than all other groups. They

were also shorter in stature than the anorexia-bulimia,
short-term weight-stable and long-term weight-stable
groups. The bulimia, long-term weight-stable group

had a higher percentage of body fat than any other
group when this was measured as body mass index;
however, the only two groups that differed significantly

in terms of fat-free mass were the anorexia, short-term
weight-stable and the bulimia, long-term weight-stable
groups. The anorexia, short-term weight-stable group

had a previous low weight that was lower than that of
all other groups, and the bulimia, long-term weight-sta-
ble group had a greater previous low weight than that
of all other groups. The anorexia, short-term weight-
stable group had a lower previous high weight and a
higher current weight as a percentage of previous high
weight than the bulimia, long-term weight-stable group.

The anorexia, short-term weight-stable group did not

have histories of binge eating or vomiting. Weekly
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TABLE 2. Caloric Requirements of 53 PatIents With Eating D
Index, Body Surface Area, and Fat-Free Mass

isorders for Stable W eight (±1.0 kg) Mainte nance Co rrected ft r Body Wei gilt, Body Mass

Group B: Group C:
Group A: Anorexia- Anorexia- Group D:
Anorexia, Bulimia, Bulimia, Bulimia,

Short-Term Short-Term
Weight Stable Weight Stable

(N=13) (N=9)

Long-Term
Weight Stable

(N=11)

Long-Term
Weight Stable

(N=20)

.

Significant
(p<0.0S)

Group
Variable Mean SD Mean SD Mean SD Mean SD F df p Differences

Study days 9.0 1.2 8.0 0.9 10.2 2.4 10.4 2.6 3.38 3, 49 0.03 B<D
kcal/day 2419 250 2392 308 1520 124 1456 163 83.63 3,49 0.0000 A,B>C,D
kcal/kg/day 49.1 2.9 44.4 3.4 28.0 2.0 25.9 3.0 222.97 3, 49 0.0000 A>B>C>D
kcal/body mass

index/day 123.4 14.6 122.8 14.0 77.2 8.2 69.1 10.1 83.04 3, 49 0.0000 A, B>C, D
kcallbody sur-

face area/day 1633.0 96.7 1501.1 139.0 952.9 59.7 909.9 92.9 196.28 3, 49 0.0000 A>B>C, D
kcallfat-free

mass/day 62.3a 5.2 56�4b � 35.0c 2.7 34.0’� 3.3 160.20 3, 36 0.0000 A>B>C, D

a�fl
bN=S.
cN=10.
dN14

mean±SD binge frequencies for the other groups were
as follows: anorexia-bulimia, short-term weight stable,
1 9.3±1 8.4 (mange=0-42); anorexia-bubimia, long-term
weight stable, 16.4±1 1.1 (range=S-35); bulimia, long-
term weight stable, 13.3±8.5 (range=3-30). One ano-
nexia-bulimia, short-term weight-stable subject denied
binge eating. However, her parents reported that she
indulged in multiple binges pen week, so she was classi-
fied as bulimic, but hem binge frequency was listed as
zero. Weekly vomiting frequencies were as follows:
anorexia-bulimia, short-term weight stable, 19.0±1 8.8
(nange=0-42); anonexia-bulimia, long-term weight sta-

ble, 1 6. 1±1 1 . 1 (nange=S-35); bulimia, long-term
weight stable, 12.3±9.2 (nange=3-30). There was no
difference in terms of binge on vomiting frequency be-

tween these three groups.
Theme was a significant difference in the frequency of

amenorrhea or oligomenommhea between groups
(Fisher’s exact test, p=O.OO1). At the time of the study,

all of the anorexia, short-term weight-stable group
were amenomrheic. Seven of nine subjects in the ano-
mexia-bulimia, short-term weight-stable group, nine of
1 1 in the anorexia-bulimia, long-term weight-stable
group, and eight of 20 in the bulimia, long-term weight-
stable group had amenorrhea or oligomenommhea.

A MANOVA was conducted to compare all four
groups on age, height, weight, previous low weight as
a percentage of average body weight, previous high

weight as a percentage of average body weight, current
weight as a percentage of previous high weight, dura-
tion of illness, number of calories consumed per day,

body surface area, and body mass index. The results of
this analysis were significant (Wilks’s lambda=0.01;
F=1S.39, df=27, 120.33, p<O.0001).

Comparisons of Subgroups

Anorexia, short-term weightstable versus anorexia-bu-

limia, short-term weight stable. For the patients studied

within 4 weeks after the completion of in-hospital weight

restoration, the calories necessary to maintain a stable
body weight were significantly different for the restricting
anorexic patients and the bulimic anorexic patients in
terms ofkcal/kg/day (t=3.74, df=49, p<0.01), kcal/fat-free
mass/day (t=3.29, df=36, p<0.01), and kcal/body surface
area/day (t=2.79, df=49, p<0.OS) (table 2 and figure 1).
In contrast, there was no difference between these groups
in terms of kcal/body mass index/day. Using age and low
weight as a percentage of average body weight as covani-

ates did not affect group differences, except that when age
was used as a covaniate in the comparisons of kcal/body

surface area/day, the significance of the difference was
reduced to a trend.

Anorexia-bulimia, long-term weight stable versus bu-

limia, long-term weight stable. The two groups of long-
term weight-stable patients were of similar weight (ta-
ble 1 ) and consumed similar amounts of calories per

day. These groups were similar when their daily caloric
requirements were corrected for body mass index, body
surface area, and fat-free mass (table 2 and figure 1).
However, bulimic patients with histories of anorexia
nemvosa consumed more calories corrected for body
weight (kcal/kg/day, table 2) than did those without his-
tories of anorexia nervosa (t=3.10, df=48, p�rz0.0S).
This difference continued to be significant when age
was used as a covariate, but it was not significant when
low weight as a percentage of average body weight was

used as a covariate.
Anorexia-bulimia, short-term weight stable versus

anorexia-bulimia, long-term weight stable. We studied
two groups of bulimic patients with coexisting histories
of anorexia nervosa. These two groups were studied at
a similar weight. Those studied after short-term weight
recovery (within 4 weeks) required significantly more
calories (in terms of absolute daily caloric intake or
calories adjusted for any correction factor, table 2) to
maintain their weight than did those who were long-
term (i.e., 3.8±2.5 years; mange=0.9-8.8 years) weight



FIGURE 1. Caloric Requirements Corrected for Body Surtace Area of 53
Patients in Four Subgroups of Eating Disorders
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stable. These two groups were similar in age, duration
of illness, and previous low and high body weights (ta-
ble 1). For the long-term weight-stable bulimic anorexic

patients, there was no relation between current caloric
requirements and the time since their last underweight
episode. These findings continued to be significant
when age and low weight as a percentage of average
body weight were used as covariates.

Relation Between Body Height and Weight and

Demographic Variables and Caloric Needs

Total caloric intake per day was correlated with body
weight, body surface area, body mass index, and fat-free

mass (table 3). An analysis was performed with subjects
divided into two groups on the basis ofwhether they were

short- or long-term weight stable, and a second analysis
was performed with the patients divided into the four
groups used to compare caloric requirements. All corre-
lations between body surface area and caloric intake
showed significance or a trend toward significance.
Weight and fat-free mass were less precisely correlated
with caloric intake, whereas body mass index showed no
relation to caloric intake. Scatterplots of caloric intake
and body correction factors were consistent with a linear
relation between caloric intake and body weight correc-

tion factors. However, future studies with larger sample
sizes are needed to confirm this finding.

For the anomexia-bulimia, short-term weight-stable
group, age and duration of illness were significantly

(N=9, p�O.OS) correlated with kcal/body surface
area/day (age, n=-0.67; duration of illness, r=-0.67)
and kcal/kg/day (age, r=-0.69; duration of illness, m=
-0.73). For the bulimia, long-term weight-stable group,
age was correlated with kcal/body mass index/day (r=
-0.45, N=20, p<O.OS).

DISCUSSION

This study confirms and extends previous findings of
abnormalities in caloric intake among patients with eat-
ing disorders. First, we found that in the weeks after
weight restoration, restricting anorexic patients had

greater caloric requirements than bulimic anorexic pa-
tients for all methods of correction of caloric intake ex-
cept body mass index. Second, when two groups of bu-
limic patients, those with and those without histories of

anorexia nervosa, were studied after being at a stable
and normal weight for an extended period of time, a

significant difference in caloric requirements between
the groups was observed only when the data were ex-
pressed as kcal/kg/day. Third, recent weight gain ap-

peamed to have a substantial influence on the calories
necessary for patients with bulimia and anorexia ncr-
vosa to maintain weight. That is, bulimic anorexic pa-
tients who were studied within 4 weeks of weight recov-
cry appeared to need about 150% more calories (800
kcal/day) than did an otherwise similar group of bu-
limic patients with histories of anorexia whose weight

aBody surface area=0.007184x�height (cm)l#{176}725x[weight (kg)]0425.
bAnorexia, short-term weight stable greater than anorexia-bulimia,

short-term weight stable (p<0.0S) and greater than anorexia-bu-
limia, long-term weight stable and bulimia, long-term weight stable

(p<0.01).
CAnorexiabulimia, short-term weight stable greater than anorexia-

bulimia, long-term weight stable and bulimia, long-term weight sta-
ble (p<0.01).

had been restored for a mean of 3.8±2.5 years. Finally,
this study suggests that body surface area may be the
best correction factor for caloric intake.

Differences in Caloric Requirements Between
Subgroups ofAnorexic Patients

Previous studies of short-term weight-restored ano-
rexic patients have conflicting findings. Kaye et al. (4)
reported that restricting anorexic subjects needed more

calories than bulimic anorexic subjects in terms of
kcal/kg/day, kcal/body mass index/day, and kcal/body
surface area/day. However, Newman et al. (5) found

these groups to be similar in terms of kcal/body mass
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TABLE 3. Relation Between Calories per Day Required by 53 Patients With Eating Disorders for Weight Maintenance and Height and Weight Correcdon
Factors

Group N

Weight

r p

Bo

N

dy Surfac

r

e Area

p

Bo

N

dy Mass

r

Index

p N

Fat-Free

r

Mass

p

Anorexia and anorexia-bulimia, short-term
weight stable 22 0.70 <0.01 22 0.67 <0.01 22 0.06 0.79 16 0.65 <0.01

Anorexia-bulimia and bulimia, long-term
weight stable 31 0.31 0.09 31 0.44 0.01 31 -0.12 0.53 24 0.40 0.05

Anorexia, short-term weight stable 13 0.82 <0.01 13 0.83 <0.01 13 -0.32 0.29 11 0.75 <0.01
Anorexia-bulimia, short-term weight stable 9 0.84 <0.01 9 0.78 0.01 9 0.60 0.09 5 0.63 0.25
Anorexia-bulimia, long-term weight stable 11 0.49 0.12 11 0.62 0.04 11 -0.29 0.38 10 0.47 0.17
Bulimia, long-term weight stable 20 0.34 0.14 20 0.41 0.08 20 0.01 0.95 14 0.37 0.19

index/day. We found that restricting anorexic patients
had significantly greater caloric needs than bulimic
anomexic patients when caloric intake was corrected for
body weight, body surface area, and fat-free mass.
However, we found no difference between groups when

caloric intake was corrected for body mass index. It is
possible that discrepancies among the findings of differ-
ent groups of investigators are related to the methods

used to correct for daily caloric intake.
In this study the restricting anorexic patients were

younger than the bulimic anorexic patients. Since ca-
ionic requirements decrease with age (29), it is possible
that the differences between these two groups were re-
lated to differences in age. Age was not significantly
correlated with caloric requirements within any of the
four subgroups; however, when age was used as a co-
variate in the analysis of caloric requirements, the sig-

nificance of the difference between restricting and bu-

limic anorexic patients was less substantial. Future
studies using either larger sample sizes on restricting
and bulimic anonexic subjects matched for age would

be necessary to investigate this finding.
We did not study healthy volunteer women. Never-

theless, the magnitude of the caloric intake necessary
for weight maintenance in patients with anorexia ncr-
vosa, whatever the correction factor, was well in excess

of caloric requirements for healthy control women (4).

Differences in Caloric Requirements Between

Subgroups of Bulimic Patients

Gwirtsman et al. (6), using kcal/kg/day and kg/body
mass index/day, found that long-term weight-stable
anorexic bulimic patients were similar in caloric me-
quinements to bulimic patients with no previous history

of anorexia. In contrast, Newman et ai. (5), using
kcal/body mass index/day, found that previously ano-
mexic bulimic patients needed significantly more cab-
nies than nonanorexic bulimic patients. We found that

the possibility of differences between these bulimic sub-
groups, matched for age and weight, depended on the
methods used to correct daily caloric intake. Previously
anorexic bulimic patients needed more calories than
nonanorexic bulimic patients when kcal/kg/day was
used, but these groups were similar in terms of total
kcal/day and total kcal/day corrected for body surface

area, body mass index, and fat-free mass.

Newman et al. (5) found that the daily caloric intake
of bulimic patients was positively related to age and
negatively related to previous high body weight. In con-
trast, we found no relation between age and caloric
needs and, like Gwirtsman et al. (6), we did not find that
previous high weight influenced caloric requirements.

Gwirtsman et al. (6) compared their patients to
matched healthy control volunteers studied under simi-

bar conditions. They found that both anorexic bulimic
and buiimic patients needed significantly fewer calories

than volunteers to maintain a stable weight. We were
not able to study healthy volunteer women and thus
cannot determine whether caloric intake for the bubimic
women in this study was less than for healthy matched
control subjects.

Relation ofRecent Weight Gain to Caloric Needs in

Anorexic Bulimic Patients

An important question raised by this study is whether
abnormalities of caloric intake represent a state-related
(presence or absence of recent weight gain) or a trait-re-
bated phenomenon. We compared two groups of ano-
mexic bulimic patients who were at similar weight and
lean body mass. The short-term weight-stable group
(who were studied within 4 weeks after weight restora-
tion) needed a significantly greater daily caloric intake
than did the long-term weight-stable group (studied an
average of 3.8±2.5 years after recovery from an ano-
rexic episode). These findings agree with previous me-
ports (4, 5) suggesting that inflated caloric needs in the
short-term period are likely to be state related.

Most Useful Body Size Correction Factor for
Determining Caloric Needs

It is not certain which method of correcting for dif-
ferent body heights and weights among patients is most
useful for patients with eating disorders (4-6). If it is

assumed that the subgroups of eating disorder patients
are similar in terms of their metabolic needs, then en-
ergy utilization (daily caloric intake) should be propor-

tional to body mass. Our data suggest that, when con-
trolling for the presence or absence of recent weight
gain, body surface area may be the best correction fac-

ton for determining the caloric needs of eating disorder
patients. We found that absolute body weight and fat-
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free mass were correlated relatively less well with ca-
boric needs and that body mass index was poorly corre-
bated with caloric needs.

The finding that body surface area was positively re-
lated to caloric intake makes sense, since body surface

area is a physiologically derived factor that has been
shown to be related to resting metabolic rate and lean
body mass (30). Body mass index appears to be a less
precise approximation of the relative relation of height

and weight to caloric needs (31).

Several points about our data should be noted. First,
physical activity, which has been shown to contribute
to energy needs in patients with eating disorders (32)

and other subjects (33), may alter the relation between
caloric intake and body mass. Second, we began feeding
patients a prescribed amount of kcal/kg/day and then

adjusted caloric intake depending on changes in daily
body weight. While kcal/kg/day was not the most pre-
cisc correction factor, it is possible that our method of
prescribing caloric intake biased relationships to other

correction factors. Finally, it is possible that skin fold
measurements may be somewhat inaccurate in measur-
ing fat-free mass and thus invalidate the use of this con-
rection factor.

Significance ofAltered Caloric Needs in Patients

With Eating Disorders

These findings are of clinical importance in the treat-

ment of patients with anorexia nervosa. These patients
have a high relapse mate (1 ). Presumably, a high rate of

relapse occurs because anorexic patients frequently me-
main resistant to consuming sufficient calories after me-

covemy. Our findings suggest that another factor, abnom-
mabby high caloric requirements for weight maintenance,

also plays a significant robe in rapid weightloss and relapse
after discharge from inpatient treatment. Restricting and

bulimic anomexic patients require 45-SO kcal/kg/day,
compared to approximately 30 kcal/kg/day reported for
healthy control subjects (6). Thus, before discharge, pa-
tients with anorexia nervosa should learn about and prac-
tice consuming the large amount of calories they appear
to need to maintain their weight in the short term. Such
treatment has the potential of reducing the high rate of
relapse in this illness.

This study could not determine whether normal-
weight bulimic patients have bower caloric needs, be-

cause we did not have a normal comparison group.
However, studies of caloric utilization (6) and of me-
tabobic mate (34, 35) suggest that normal-weight bubimic
women may have reduced energy needs. The difference
in caloric requirements for weight maintenance be-

tween normal-weight bulimic women and healthy vol-
unteems is less extreme than that seen in anorexic pa-
tients. For a normal-weight bulimic woman without a
history of anorexia who weighs SO kg, the difference in
caloric needs may translate into several hundred cab-
nies per day less than for a peer without an eating dis-
order. It remains uncertain whether normal-weight bu-
limic women are not adequately satiated when consuming

reduced calories (which may be necessary to maintain a
stable weight), but this may contribute to an increased
urge to binge eat. Conversely, prescribing a normal ca-
loric intake may cause weight gain and contribute to bu-
limic patients’ resuming purging as a means of weight
control.
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