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Developing a Cost-effective Psycho-educational Program
for Families of Anorexia Nervosa Patients :
Short-term intensive, information providing sessions

Chisato Ohara? Mari Hotta Suzuki?

1 Institute of Women's Health, Tokyo Women's Medical University
2 Institute of Women's Health, Tokyo Women's Medical University/Health Services Center, National Graduate

Institute for Policy Studies

It has been elucidated that families play an
important role in the recovery of anorexia nervosa
patients. Therefore, it is necessary to develop
effective programs to support and collaborate with
families at an early stage of treatment. To achieve
this aim, we developed psycho-educational programs
for family members of anorexia nervosa patients;
these programs comprise two three-hour intensive
sessions where information on the disorder and our
treatment is provided to the family members. This
program was conducted as a part of a multimodal
treatment approach. This paper presents the
structure and content of our program. The effects
and limitations of this program are discussed on the

basis of our experience in the implementation of the
program and a questionnaire survey.

We offered this program to 132 participants in 99
families during a four-year period. The dropout rate
was extremely low (4%). The results of the survey
indicated significant improvements in the families’
self-evaluation of the knowledge and skills of coping
with their children's disorder as a result of the
participation in the program. Thus, we conclude that
providing information to families of anorexia nervosa
patients through such intensive sessions of psycho-
educational programs is one of the cost-effective
ways of supporting families and facilitating their ’
understanding and cooperation toward our treatment.
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BMI, Body Composition, and the Energy Requirement for
Body Weight Gain in Patients with Anorexia Nervosa
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ABSTRACT

Objective: Theories abound about the
energy requirements for body weight
gain in  anorexia nervosa {(AN). We
hypothesized that mainutrition status
affects the energy requirements.

Method: On admission, 97 AN patients
were measured for body composition by
dual-energy X-ray absorptiometry. The
relationship between body mass index
(BMI1) and body composition was investi-
gated. In addition, 21 patients who com-
pleted our treatment program were
tested for energy intake and body
weight.

Results: The relationship between BM{
and both fat-free mass and fat mass (FM)

on admission was curvilinear. The weight
gain per excess energy was greater in the
group of patients with FM < 4 kg or 8MI
< 14 kg/m? than in the group with FM >
4 kg or BMI > 14 kg/m? {p = 037, p =
055, respectively),

Discussion: The energy reguirements
for weight gain in AN patients are related
to the initial FM and BMI. © 2009 by
Wiley Periodicals, Inc,

Keywords: anorexia nervosa;, body
composition; energy requirement; body
mass index; emaciation, mainutrition;
fat mass

{int | Eat Disord 2010; 43:365-371)

introduction

Anorexia nervosa (AN) is a disease that results in a
state of extreme weight loss due to an intense fear
of gaining weight, without any basal organic dis-
ease. It is not rare for AN patients to die of compli-
cations such as dehydration and electrolyte imbal-
ance or infection (bronchial pneumonia and sep-
sis)."”? It is well documented that extreme loss of
body weight can result in a lack of concentration
and/or reduction of thinking ability, making it diffi-
cult to use psychological approaches to treatment
when the patient is in such a state. For these rea-
sons, in the early phase of the treatment for AN,
physical management, including the recovery of
body weight, is one of the most important goals.

It has been reported that the energy cost of gain-
ing 1 g of fat mass (FM, 12 kcal) is about six times
greater than the cost of gaining 1 g of fat free mass
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(FFM, 1.78 kcal).® Therefore, if changes in the ratio
of body composition can be determined, it may be
possible to calculate the energy requirement for
body weight gain. Despite numerous reports about
body weight gain and body composition changes in
AN, the precise energy requirement for weight gain
remains unclear. One of the reasons for this may be
the effect of excessive physical activity during treat-
ment.*® In fact, the ratio of FM increase to body
weight gain was reported to be 56% among outpa-
tients,® 71% among only inpatients,” and 78% when
excessive activity is restricted among both inpa-
tients and outpatients.® Also, the FMs of the popu-
lations in the above reports were different (2.7 =
2.2 kg’ 58 + 25 kg’ and 83 = 3.2 kg,” respec-
tively). Therefore, we hypothesized that the reason
there was no agreement on the body weight gain
and changes in body composition in the previous
reports is not only the difference in the level of ac-
tivity, but also the effect of the degree of malnutri-
tion at the beginning of refeeding. BMI is a simple
and easy index for evaluating the degree of malnu-
trition of different populations, whereas body com-
position reflects the FM more accurately.

The objective of this study was to investigate the
relationship between the BMI and body composi-
tion at the time of hospital admission and the
effects of the initial body composition and BMI on
the energy requirement for body weight gain in
long-term AN inpatients.
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Method

The present retrospective study was conducted based
on the principles of the Declaration of Helsinki and was
approved by the Kyushu University Research and Ethics
Committee. All participants provided written informed
consent,

Study 1: Body Weight and Body Composition

Participants. Ninety-seven participants were selected
from 150 consecutive patients admitted to Kyushu Uni-
versity Hospital from 2000 to 2006 and diagnosed with
AN according to the criteria of the Diagnostic Statistical
Manual of Mental Disorders IV (DSM-1V).? The diagnos-
tic interview followed a format based on the DSM-IV cri-
teria for eating disorders: The Structured Clinical Inter-
view for DSM-IV? The inclusion criteria were as follows:
(1) female and (2) patients who were measured for body
composition at the time of admission to the hospital.
Anthropometry. Height was measured to the nearest
0.1 cm on the day of the admission, without shoes using
a stadiometer. Weight, FM, lean body mass, and bone
mineral content were determined for the whole body
using dual-energy X-ray absorptiometry (DXA) with a
HOLOGIC QDR-1000 densitometer (2000-2002.3) and
with a HOLOGIC QDR-4500 densitometer (2002.4-2006)
(Hologic, Waltham, MA). All measurements were per-
formed by an experienced technician. Lean body mass
and bone mineral content was defined as FFM. BMI (kg/
m’) was calculated as the ratio of body weight (kg) to
height (m?),

Study 2: Body Weight Gain and Energy Intake

Participants. Twenty-one inpatients were selected from
the participants of Study 1 (97 AN inpatients) based on
the following criteria. The enrollment criteria were as fol-
lows: (1) patients admitted to the hospital for the purpose
of “Cognitive Behavioral Therapy with a behavior proto-
col governing privileges (treatment program}”, and (2)
patients who continued the treatment program for at
least 4 months. The following exclusion criteria were
adopted: (1) patients who received transfusion manage-
ment, (2) acute drug toxicosis and severe psychiatric
patients, (3) patients who explicitly exhibited eating be-
havioral disorders during the treatment program
(patients noted to exhibit vomiting or eating without per-
mission, patients showing body weight changes of more
than 2 kg per week, and patients exhibiting a body weight
loss after 5 weeks of the treatment program), and {4)
patients who explicitly exhibited hyperactivity, such as
walking the corridor back and forth or exercising on their
bed during the treatment program. Excluded were
patients who could not adapt to the treatment program
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(18 patients), patients who continued the treatment pro-
gram for less than 4 months (37 patients), patients
receiving transfusion management (5 patients), and
patients who were suspected of having eating behavioral
abnormalities during the treatment program period (16
patients). No patient was excluded due to acute drug tox-
icosis, severe mental illness, or hyperactivity.

Study Design. The energy intake and the body weight
were measured daily. In addition, weight gain per excess
energy was compared between the two groups divided
based on the initial FM or initial BMI.

Anthropometry. Body weight and height at 1 month
before admission to our hospital were taken from the
patient's medical chart. During the hospitalization, par-
ticipants, wearing light clothing, were weighed daily to
the nearest 0.05 kg immediately after rising at 0600 and
after voiding.

Treatment Program. Behavioral observation was done
during the first 2 or 3 weeks of admissian. During this pe-
riod, electrolyte abnormalities, including dehydration or
edema, were almost normalized. Meals were provided at
2,000 kcal/day and the patients were allowed to deter-
mine their food intake by themselves. No limitations
were made to activity in this period.

After the behavioral observation period, the treatment
program period was started and continued until a
patient achieved the target body weight. The target
body weight was set at ~80-90% of standard body
weight through consultation between the patient and
the medical staff. During this period, the data for analy-
sis was collected. In principle, the following conditions
were maintained: behavioral limitations, regular perso-
nal interviews scheduled twice a week, and the entire
consumption of meals. At the initial stage of the treat-
ment program, the patients were requested to remain in
their rooms. As body weight increased, this limitation
on behavior was removed, based on our behavioral pro-
tocol governing privileges. Even after all the limitations
on behavior were removed, patients were not allowed to
leave the unit more than 30 min per day or to go outside
the hospital.

The volume of oral intake was determined by the
amount per meal a patient could consume easily in 30
min. When the total amount of oral intake did not reach
1,200 kcal/day, nasogastric tube feeding was introduced
to insure that the total energy intake per day exceeded
1,200 kcal. When the body weight increased by 0.5 kg
during 1 week, nasogastric tube feeding was changed to
oral intake. The energy requirement for Japanese women
aged from 10 to 49 years, estimated by the Ministry of
Health, Labor and Welfare, is 2,000 to 2,300 kcal/day. Tak-
ing into consideration this value, daily energy intake was
increased gradually to 2,000 to 2,400 kcal/day at most.
Self-induced vomiting and overexercising were restricted
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as much as possible and outdoor activities and passes
out of the unit were done under staff supervision.

Energy Intake and Estimated Excess Energy

During the treatment program period, patients were
requested to consume their meals entirely. When part of
the meal remained on the tray, the food intake rate was
assessed by visual estimation of the main and side dishes
separately by two skilled nursing staff members to mini-
mize the error by visual estimation. A scale with 5% gra-
dients between 0% and 100% was used for each meal. For
the purpose of fair assessment of the intake of meals by
patients, the meals were photographed with a digital
camera and were re-evaluated by a single doctor. The
mean of the daily values, including breakfast, lunch, and
dinner, was calculated and recorded as the daily food
intake rate. The amount of energy contained in the com-
bined oral intake and nasogastric tube feeding was con-
sidered to be the daily energy intake. The daily energy
intake was calculated as follows:

Energy intake (kcal/day)
= [daily energy of the meals given(kcal)]
X [daily food intake rate (%)]
+ [daily energy of nasogastric tube feeding (kcal)]

Excess energy (kcal/day) was estimated by subtracting
total energy expenditure from the average daily energy
intake. Total energy expenditure was calculated by multi-
plying resting energy expenditure (REE) by the physical
activity level (PAL). Even after the first stage of treatment
patients were not allowed to go outside of the hospital.
The 1.2'° PAL for nonambulant participants was used.
REE was calculated using the Schebendach formula.

Excess energy(kcal/day)
= [average daily energy intake (kcal)] — REE X PAL

Schebendach formula®!

REE (kcal/day)
= 1.84 X REE(Harris-Benedict predicted REE) - 1435

Harris-Benedict formula (for females)'?

REE(kcal/day) = 655.1 + 9.563 Xbody weight (kg)
+ 1.850X%height {cm)
— 4.676 X age (years)

The body weight gain in the 0-1st, 1st~2nd, 2nd—3rd,
and 3rd—-4th months of the treatment program (g/
month) was divided by the excess energy (kcal/month) to
calculate the body weight gain per excess energy (g/kcal).
The body weight gain per excess energy at 0-1st months
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TABLE 1. linical characteristics of patients with
anorexia nervosa®

Study 1 {n = 97} Study 2 (p = 21}

Age (y) 232%87 238+87
Duration of illness (y) 57 %65 6067
AN-R/AN-BP (n) 45/52 12/9

Height (cm) 1564 * 63 157.3 = 5.0
Body weight (kg) 343*63 338 = 6.2
BMI (kg/m?) 139+ 21 13619
Body fat (%) 128 = 52 114 =28
M (kg 45*25 40*15
FFM (kg) 297+ 49 303+ 5.0

n = number of patients; AN-R, anorexia nervosa restricting type; AN-
8P, anorexia nervosa binge-eating/purging type; BM!, body mass index;
FM, fat mass; FFM, fat free mass.

*Values are means = SD.

of the treatment program was compared between the
two groups divided based on the initial FM or BML FM
was divided into five grades at intervals of 0.5 kg between
3 and 5 kg. Also BMI was divided into five grades at inter-
vals of 0.5 kg/m? between 13 and 15 kg/m?,

Statistical Analysis

SPSS Ver. 14.0] was used for all statistical tests. Results
were presented as means * standard deviation (SD). p
Values < .05 were considered statistically significant. Av-
erage body weight at admission and at 1 month before
admission was compared by paired-sample t-test. The
weight gains per excess energy of the two groups were
compared by a Student’s ¢-test.

Results

Study 1: Body Weight and Body Composition

Characteristics of the patients at the time of hos-
pitalization are shown in Table 1. Among all
patients, the patients classified into AN-BP showed
binge-eating and vomiting or purging. DXA was
performed at 3.1 = 5.2 days after admission to the
hospital. Ninety-six patients had body composition
measured within 14 days after admission. One
patient was measured on the 48th day of hospitali-
zation to allow recovery from a severe, abnormal
electrolyte condition. The range of BMI was from
9.0 to 18.2 kg/m®. To evaluate the body composi-
tion of AN patients at various body weights, from
physically mild to severe cases were included in
this study. All participants, including three patients
who had a BMI 18.0 kg/m? or over, fulfilled the di-
agnosis of AN according to the criteria of DSM-IV.

Figures 1 and 2 show the relationship between
BMI and FM or FFM at the time of hospital admis-
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FIGURE 1. Correlation between BMI and FM at the time
of admission {n = 97). A quadratic polynomial curve was
generated.
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sion. The BMI at the time of hospitalization had a
curvilinear relation with FFM and FM. Cubic,
quartic, and quintic polynomial curves were also fit
(data not shown). The body composition of the AN
patients was greatly different according to the BMI
at the time of hospitalization.

Study 2: Body Weight Gain and Energy Intake

Average body weight at 1 month before admis-
sion was 34.6 = 5.4 kg, significantly higher than at
admission (p = .011). Five of the 21 patients were
transferred from another hospital because they had
not gained weight or had lost weight during pre-
treatment. The remaining 16 patients came directly
to our hospital.

During the behavioral observation period,
patients gained 0.55 = 1.34 kg on average. The
wide range of standard deviation showed that the
condition of each patient varied. Therefore, we
started the treatment program period after the
rapid body weight change disappeared, as
described in the methods. The average behavioral
observation period was 12.0 * 3.7 days, ranging
from 6 to 18 days. The average stay at the hospital
was 213 = 44 days, and the average treatment pro-
gram period was 155 = 35 days. Characteristics of
the patients are shown in Table 1 as well as Study 1.

For 15 of the 21 patients, refeeding was achieved
by a combination of oral intake and nasogastric
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FIGURE 2. Correlation between BMI and FFM at the time

of admission (n = 97). A quadratic pelynomial curve was
generated.
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tube feeding. The remaining six patients were
renourished solely by oral intake. The total number
of meals provided for the 21 participants during the
4 months of the treatment program was 7,056 (21
participants x 112 days X 3 times/day). Of these
meals, 6,970 were consumed entirely (98.8%), 64
were consumed at least 90% (0.9%), and 22 were
consumed less than 90% (0.3%).

Table 2 shows the results of the comparison of
the weight gain per excess energy at 0-1st month’
of the treatment program between the two groups
divided based on the initial FM. When the partici-
pants were divided based on initial FM of 4 kg, we
found a significant difference in weight gain per
excess energy. In other words, during the 0-1st
months period of the treatment program, the
weight gain per excess energy was greater in the
group of patients with FM under 4 kg than in the
group with FM 4 kg or over. As a result of the com-
parison of the weight gain per excess energy with
the two groups divided based on the initial BMI,
the weight gain per excess energy was greater in
the group of patients with BMI under 14 kg/m?
than in the group with BMI 14 kg/m? or over (p =
.055, data not shown). At 1st-2nd, 2nd—3rd, and
3rd-4th months of the treatment program, there
was no significant difference between the group of
patients with FM under 4 kg and the group with
FM 4 kg or over (1st-2nd; 0.062 = 0.016 g/kcal,
0.076 = 0.022 g/kcal, 2nd-3rd; 0.063 = 0.013 g/kcal,
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TABLE 2. Comparison of body weight gain per excess
energy at 0—-1st months of the treatment program
between each subdivided group®

n Weight gain per excess energy (g/kcal) 7
FM < 3.0 kg 3 0.059 = 0.042 0.425
FM > 3.0kg 15 0.043 = 0.041
FM <3.5kg 10 0.064 = 0.036 0.079
M > 3.5kg 1 0.033 = 0.041
M <4.0kg 1" 0.065 * 0.033 0.037
FM>4.0kg 10 0.029 x 0.041
FM <4.5kg 14 0.056 = 0.041 0.202
FM>45%g 7 0.032 = 0.038
FM < 5.0kg 15 0.056 * 0.039 0.157
FM > 5.0 kg 6 0.028 = 0.040

Values are means = SD. n, number of patient’s; p, student’s t-test; FM,
fat mass.

*We classified in two groups by a difference of the level of the initial
M.

0.052 = 0.012 g/keal, 3rd-4th; 0.062 * 0.015 g/kcal,
0.053 = 0.011 g/kcal, respectively).

The body weight gain per excess energy was
investigated in relation to subtypes of AN, but no
significant differences were found. Also, we did not
find any difference in the body weight gain
between the group of patients consuming food by
oral intake only and the group of patients who
combined oral and nasogastric tube feeding (data
not shown).

Discussion

We presented that BMI and both FFM and FM had
a curvilinear relation at the time of hospitalization.
In particular, FM did not seem to change so much
in the lower limit of BML. In addition, the weight
gain per excess energy in the group of patients with
FM under 4 kg was significantly greater than that of
the FM 4 kg or over at 0-1st months of the treat-
ment program. It has been reported that the syn-
thesis of FM requires about six times the amount of
energy as the synthesis of FFM.? These might sug-
gest that when body weight increases, the synthesis
of FFM is predominant over FM in patients who
have an extremely reduced BMI. That is to say, in
patients with an extremely reduced BMI, FFM ini-
tially increases most, whereas in those patients
who are not extremely emaciated, FM increases
more than FFM. In this study, a significant differ-
ence in the weight gain per excess energy was seen
between the two groups divided based on only ini-
tial FM of 4 kg. Therefore, 4 kg of FM was indicated
as the best boundary at which body composition
greatly changes. In addition, as a result of the inves-

International fournal of Eating Disorders 43:4 365371 2010

ENERGY REQUIREMENTS FOR BODY WEIGHT GAIN IN AN

tigation of the relationship between BMI and FM at
the time of admission, FM 4 kg was indicated to
equal BMI 13-14 kg/m? We would like to suggest -
BMI 13-14 kg/m? as a boundary at which the body
composition changes greatly, because BMI can be
used to evaluate the nutritional status of patients
whose height is different. There was no significant
difference between the group of patients with FM
under 4 kg and the group with FM 4 kg or over dur-
ing the 1st-2nd, 2nd~3rd, and 3rd-4th months of
the treatment program. The factor most affecting
this result seemed to be the weight gain of each
patient through treatment.

It has been reported that mainly FM is increased
in AN patients at the initial stage of refeeding, but
that only a minor gain in FFM was observed during
the same time.” In addition, according to reanalysis
of the Minnesota Semistarvation Study using
healthy men, it was found that on refeeding FM
increased rapidly and that when FM was com-
pletely recavered, FEM recovery was still well below
the control value.'> Moreover, Scalfi et al. have
reported that the proportion of FM in the weight
regained after complete weight recovery was
directly related to the increase in body weight or
BML.® These reports are different from our results.
This might be due to differences in the level of ac-
tivity, as described in the introduction. Alterna-
tively, this might be attributed to a difference in the
malnourished state at the beginning of refeeding,
as we proposed.

It was reported that BMI less than 13 kg/m? at
referral indicates a substantial risk for chronic AN
and to death related to emaciation.’* Except for
suicide, the main cause of death reported for AN
patients is sudden death due to cardiac arthythmia
and circulatory failure.’® The factors responsible
for these deaths include electrolyte imbalance,
dehydration, and organ derangement by hypoalbu-
minemia. Biopsies of the vastus lateralis muscle
showed that the muscle fibers of AN patients were
significantly reduced in comparison with those of
controls.'® In this study, when the FM of AN
patients become less than 4 kg, skeletal muscles
and internal organs, which are necessary for body
maintenance, began to decrease preferentially.
Because the main components of FFM are water,
protein, and minerals, it is possible that higher
intake of protein and trace elements than the levels
recommended will be effective for efficient body
weight gain and recovery of muscle strength among
patients showing an extremely reduced FM. Forbes
et al. presented no difference in the body composi-
tion after body weight gain among the AN patients
in a study of a high protein or low protein diet
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