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Symposium for school care programmes for anorexia nervosa,

2. EERHOEE  FRBEICBIT OB MADIDDO L YRV T b - EE
Meeting of the Keio Medical Society, 29 August 2005
Screening for anorexia nervosa using physical measurements values
in school health practice
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A. Background

In Japan, both male and female
underweight primary, secondary, and
high school students have currently been
increasing. This is evident from the 60
years of data from our national school
health examination systems’. The
percentage of people who are under-
weight (< -20% based on the age- and
height specific mean body weight index)
increases with age in both males and
females. Particularly in females, a rapid
increase is observed from the upper
grades of primary school. In addition,

among underweight students, those with
anorexia nervosa increase from the
upper grades of primary school.

The incidences of anorexia nervosa
have markedly increased in Japan. Our
nation -wide survey of anorexia nervosa
using growth curves analysis in 2002
showed a point prevalence of 2.3% in
17- year-old female high school students
) In addition, the number of younger
patients suffering from anorexia nervosa
has also increased in recent years.
Anorexia nervosa develops in the upper
grades of primary school and secondary
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school years in many patients, and
children who develop anorexia nervosa
before menarche have also markedly
increased. However, anorexia nervosa is
not widely known in school health. In
many students, anorexia nervosa is not
detected early, and hospital treatment is
initiated after progression to severe
emaciation. Early detection and treat-
ment before serious weight loss are
indispensable.

Among school age children, the desire
to be slim is widespread and there are
many underweight students. Therefore,
screening for anorexia nervosa using
only “underweight” as a parameter is not
practical, because the number of subjects
requiring re-examinations is high. Also
screening for anorexia nervosa based on
the presence of “abnormal dietary be-
havior” or “amenorrhea” is impractical,
because obtaining correct information on
“abnormal  dietary = behavior”  or
“amenorrhea” is difficult in the general
school setting where there are no
medical workers with appropriate
knowledge. For the early detection of
anorexia nervosa in school health system,
a simple efficient screening method is
necessary. Only physical measurements
values obtained in the school health
examinations can be used as parameters.

B. Growth curve in anorexia nervosa
We previously reported the usefulness
of growth curves for individual students
in the early diagnosis of anorexia
nervosa °. These growth curves are
produced by  plotting  physical
measurements values obtained in school
health examinations, on to growth
percentile curves for Japanese people. In

Japan, the racial profile is homogeneous,
which may be one of the reasons of the
usefulness of the evaluation of growth
curves.

On growth curves, a downward shift
by >1 channel from the original channel
on the percentile curve indicates
“unhealthy underweight” in the growth
stage. Patients with anorexia nervosa
show this “unhealthy underweight”
before the onset of an extreme weight
loss. Therefore, the pattern analysis of
growth curves is an effective method for
the early detection of anorexia nervosa.
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Figure 1. Weight downward shift on the
growth curve in a 17-year-old female
with anorexia nervosa

A 17-year-old female with anorexia
nervosa showed extreme weight loss at
the age of 17 (Figure 1). She was
diagnosed as having anorexia nervosa,
and she began to undergo treatment,
in-patient basis. However, on the growth
curve, a downward shift was present
from the age of 14. If a growth curve
had been produced and analyzed, early

_43_



detection may have been possible in this
case.

In summary, the pattern analysis of a
growth curve based on physical
measurements values obtained in school
health examinations is useful for the
early diagnosis of anorexia nervosa.

C. Pulse rate in anorexia nervosa

In anorexia nervosa, bradycardia is
observed in an early stage due to
changes in autonomic function. We have
performed analysis of heart rate
variability  using 24-hour electro-
cardiograms and reported relative
predominance  of  parasympathetic
activity in autonomic function and the
development of bradycardia in an early
stage prior to weight loss ¥. Bradycardia
is an important parameter of the early
diagnosis and recurrence diagnosis of

anorexia nervosa .

—o— Pulse rate at rest
—e— Pulse rate during exercise

= Body weight

Heart rate (bpm)
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Figure 2. Changes in the pulse rate at rest,
the pulse rate during exercise, and body
weight in a 17-year-old female with anorexia
nervosa (a recovered case).

Figure 2 shows changes during the
treatment course in the pulse rate at rest,
the pulse rate during exercise at a certain
intensity and body weight in a

17-year-old female with anorexia
nervosa. She showed steady physical
and psychological recovery without
significant changes in the pulse rate at
rest or the pulse rate during exercise
during the treatment course (Figure 2).

—o— Pulse rate at rest
—e— Pulse rate during exercise
160 =  Body weight 100

Heart rate (bpm)
g 8
Body weight (kg

Date

Figure 3. Changes in the pulse rate at rest,
the pulse rate during exercise, and body
weight in a 16-year-old female with anorexia
nervosa (a recurrent case).

In contrast, in a 16-year-old female
with anorexia nervosa who showed
relapse and aggravation of her
psychological condition during the
treatment course after recovery of body
weight, both the pulse rate at rest and the
pulse rate during exercise significantly
decreased well before the development
of weight loss (Figure 3).

Our previous study reported that the
sensitivity and specificity were the
highest, when the subjects fulfilled both
“underweight” and “bradycardia with a
cut-off value of 60/min in the screening
of anorexia nervosa (Table 1)”. Efficient
screening of anorexia nervosa may be
possible by the combination of the
parameter of “underweight” and the
parameter of “bradycardia”.
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Table 1. Sensitivity and specificity of
the parameter of "underweight' and/or
the parameter of ""bradycardia"

for the screening of anorexia nervosa

Parameter Sensitivity (%)  Specificity (%)

Underweight 100 76

Bradycardia

(Pulse rate < 83 95
60/minute)
Underweight 23 99

and Bradycardia

The criteria of “underweight” were as follows: 1) body
weight of < -15% based on the age- and height specific
standard body weight index, and 2) weight downward
shifts > 1 channel on the growth curve.

In summary, bradycardia at rest and
reduced pulse rate response to exercise
were important parameters for the early
diagnosis and recurrence diagnosis of
anorexia nervosa.

D. Screening for anorexia nervosa in
school health

We have proposed a screening method
for anorexia nervosa in school health
practice based on the results of our
previous studies (Figure 4) 8.910)
Screening is performed by the following
procedure. (1) Based on height and
weight values in school health
examination, underweight students (<
-15% based on the age- and height
specific standard body weight index) are
identified. (2) Among these underweight
students, students who are showing a
downward shift of weight by = 1
channel on a growth curve are selected.
(3) With the underweight students

showing downward shift of weight on
the growth curve, the pulse rate is
measured. Students with bradycardia
(pulse rate < 60/min) are suspected to
have anorexia nervosa and referred to
medical institutions for close
examination.

Identity underweight students (< -15% based on the age- and
height-specific standard body weight index)

LDraw a growth curve

Select students showing downward shift of weight by > | channel
on a growth curve among the underweight students

L Measure the pulse rate

Select students with bradycardia (pulse rate < 60/minutes) among
the students showing downward shift of weight on the growth curve

I Suspected to have anorexia nervosa E

Figure 4. A method of the early detection of
anorexia nervosa in school health practice

Since the pulse rate is also affected by
environmental factors and psychological
tension, measurement should be taken
after the arrangement of measurement
conditions such as rest in the supine
position for a certain period " When
students are referred to medical
institutions, excessive expression of the
suspicion of anorexia nervosa often
leads to denial in the students and also
resistance is a common reaction. It is
important to tell them that the main
purpose is the close examination of
physical symptoms such as weight loss,
bradycardia or amenorrhea.

In Keio secondary school, female
students with anorexia nervosa have
increased from 2000 to 2002. At the
peak, 1 out of every 20 15-year-old
female students had anorexia nervosa.
However, since we have introduced the
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early detection and intervention methods
reported, there have been no students
detected after progression to severe
emaciation since the academic year of
2004.

E. Conclusion

For the early detection of anorexia
nervosa in school health practice, a
screening method by the combination of
the parameter of “underweight” and the
parameter of “bradycardia” is useful.
Obtaining correct information on
“abnormal  dietary  behavior”  or
“amenorrhea” is difficult in the general
school setting where there are no
medical workers with appropriate
knowledge. Only physical measurements
values obtained in the school health
examinations can be used as parameters.
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