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Neuroimaging and Neurochemical Studies of Rett Syndrome

Toyojiro Matuishi, M D and Yushiro Yamashita, M D
Department of Pediatrics and Child Health, Kurume University School of Medicine, Kurume

We review here the current status of neuroimaging and neurochemical research on Rett syndrome {(RTT), with
reference to neurophysiological, neuropathological, and immuno-histochemical changes previously described.
Abnormalities have been reported in the intermediates of the biogenic amine neurotransmitters/receptor systems, and
of 72 -phenylethylamine (PEA), an endogenous amine synthesized by the decarboxylation of phenylalanine in dopamin-
ergic neurons of the nigrostratal system. We also discuss the roles of other neurotransmitters including 3 -endrophin,
substance P and neurotrophic factors including nerve growth factors. Recently, mutations in the gene encoding methyl-
CpG binding protein 2 {MeCP2), mapped to Xq28, have been identified in patients with RTT. Multiple abnormali-
ties in various neurotransmitter/receptor systerms may accounts for the pervasive defects in RTT.
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People with Mental Retardation Living in Kurume City,
the Southwestern Part of Fukuoka Prefecture, Japan.
— The Current Status of the Health, Welfare and Employment —

Miki KURIAKI'*, Shinichiro NAGAMITSU?, Yushiro YAMASHITA?,
Sei HAYAKAWA’, Kouko YOSHIMURA “and Toyojiro MATSUISHI?

! Graduate School of Medicine, Kurume University, Kurume, Japan, 2 Department of Pediatrics and
Child Health, Kurume University, Kurume, Japan, * Koguma Gakuen, Welfare Corporation, Ogori,
Japan, * the City Health Center, Kurume, Japan

Introduction

Since the concept of “Normalization™ has been proposed, many professionals from medicine, education,
and social welfare have argued the importance of providing flexible support for people with mental
retardation (MR) in order to improve and fulfill their lives. The phrase “Normalization” has been
described as a human service principle that advocates that service should be provided to mentally
retarded people in the same manner as to non-retarded people.(1) MR has been defined as
“subaveraged intellectual functioning™ and “concurrent deficits or impairments in present adaptive
functioning”. (2) DSM-IV (Diagnostic and Statistical Manual of Mental Disorder — IV) has
established the diagnostic criteria of MR as follow: A) IQ below 70; B) adaptlve failure; C) onset
before age of 18 (3).

As has other countries, the Japanese government has enacted laws regarding social welfare, with
local governments taking on the role of organizing and providing such services as issuing a mental
disability handbook, a physical disability handbook, giving monthly allowance, and other welfare
services. Medical service is indeed essential for people with MR because quite high proportions of
people with MR are affected by epilepsy (4)(5) and other diseases during their lives. And, it is often the
case that pediatric neurologists give treatment despite them having reached the age of 20 because MR
is often a childhood-onset disability except in the case of acquired brain injury and other accidentally
acquired disease, and the parents and people with MR tend to prefer the physicians who had seen them
since they were young(6). The educational situation for people with MR has changed, and most of
elementary and junior high schools in Japan are now equipped with special classes in which people
with MR can be taught at their level.

Although the government and local authorities have appointed social and welfare services for
people with MR, there seems to be a discrepancy between “theory and reality”. That is, despite the
presence of fully equipped services, they seem to be underutilized because of many restrictions, e.g.a
certain service cannot be used because of the age of the individual with MR is under 18. In terms of
medical and educational services for them, to the best of our knowledge, the actual circumstances have
not been revealed and examined scientifically.

Due to such circumstances, we strongly consider is necessary to clarify the current status of the
everyday life of people with MR. On the basis of such clarification, we furthermore need to establish a
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support system, which functions effectively. Thus, we have begun a threc-year project investigating the
current status of the health condition, welfare, and educational support of people with MR living in
Kurume city, Fukuoka prefecture, Japan. Previous works have revealed the prevalence and risk factors
of MR in Kurume city, we have thus already acquired the regionally specific factors of people with
MR. |

In the first year of the project, we investigated the number of people with MR who visited the
Division of pediatric neurology between January 2002 and January 2003. This is the second year of the
project, and we have created a well-structured questionnaire form specific to this study. We have
discussed and designed the content of the questionnaires with professionals in the area of medicine,
education, and social service. We are currently conducting a pilot study using the questionnaires, and
we are planning to provide them to hospitals, schools, and institutions with them by the July 2003.

In this proceeding, we will report the number of the patients and etiology of MR at our university
hospital between January 2002 and January 2003 and show how the questionnaire has been designed.
Previous works on people with MR in Kurume city will be shown in the following paragraph.

Shiotsuki, et al (1984) conducted a study investigating the prevalence of MR in Kurume city,
Fukuoka, Japan. It was carried out in order to determine the prevalence rate and etiology of children
~with MR who had been born between 1969 and 1974. The results of the survey showed that the
prevalence rate was 7.1/1,000(7). In addition, Matsuishi (1984) conducted a retrospective study
investigating possible risk factors and signs of MR for its early detection, intervention, and prevention.
The results of the study showed risk factors, such as asphyxia, birth weight of less than 2,500g, poor
sucking, floppy infant with little activity, poor response to the human voice, difficulties with eye to eye
contact, delayed head control and delayed walking with support (8). Furthermore, in Kurume city, a
high prevalence of infantile autism was confirmed in 1987(9).

As stated as above, these studies revealed epidemiology of disorders in Kurume city and suggested
possible ways of early intervention, thus furthering our understanding of these disorders.

Methods
Investigation of the number of people with MR who visited Kurume University Hospital

In order to understand how many people with MR have received medical care, we examined the
records of Kurume university Hospital between 2001 and 2002. Because people with MR have received
several diagnoses, e.g. autistic disorder, Down’s syndrome, etc, we thus carefully scrutinized the ID
numbers of the patients in order to exclude duplication.

Questionnaire
We designed and created a questionnaire specific to this study.

Since last February, we have held committee meetings every two months, of which members consist of
pediatric neurologists, a care manager of social services, the head of the Institute of Education for
Preschool Children, the headmaster of the schoo! for children with mental retardation, the head of the
City Welfare and Public Health Office, and a manager of the City Committee of the Board of Education.
In the meeting, relevant information regarding medical, educational and social services, which those
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with MR had received was gathered in order to create an effective questionnaire. According to the
information gathered, the questionnaire was outlined. We also considered findings from previous
studies. For instance, although the families of people with MR play a key role in supporting their
everyday life, research findings suggest that families with a member having MR report significantly
great stress (10). The condition of family members would be significant when clarifying and coming to

understand the living conditions .of people with MR. Thus in the questionnaire we included a section
entitled ‘patients and family’

Results

A total of 1456 pattents with MR visited Kurume University Hospital between January 2002 and
January 2003. Most of them, 1173 (80%), MR with unknown etiology. 113 (7.8%) were patients with
autistic disorder, 104 (7.1%) were those with Down’s syndrome, and 38 ( 2.6%) were those with Rett
syndrome (Table 1).

Table 1. The Number of Patients with MR who visited the Pediatric Outpatient, Kurume University
Hospital between January 2002 and January 2003

Diseases/Disorders No. of Patients
Mental Retardation (cause unknown) 1173
Autism 113
Down’s syndrome 104
Rett syndrome 38
Williams syndrome 11
Tuberous Sclerosis ‘ 7
Prader-Willi syndrome 8
Angelman syndrome 2

As shown in Table 2, the questionnaire consists of five sections. Three types of responses are
provided: 1) yes or no; 2) multiple-choice style; 3) fill in a blank. In addition, in order to reveal
problems and difficulties of families and persons with MR, a blank space is included in the end of each
section.  Also, “self-completion of life stage flow chart from birth to the 30s” with four arms of
‘hospital’, ‘welfare’, ‘educational and training center’ and ‘school’ was inserted at the beginning of the
questionnaire, which are horizontally divided by age. Prior to answering the questions, families or
residence staffs will be asked to fill space in the self-completion life stage flow chart if there are any
gvents, e.g. the first visit of the hospital, elementary school enrolment and so on. The first section
contains questions regarding the family and its member with MR. This section was designed to create a
basic portrait of the family and its member with MR, e.g. the individual’s age and sex, his or her main
care providers, and other family members who require special care. The second section contains
questions regarding hospitals where people with MR have visited, e.g. age of first visit, costs,
prescriptions and degree of satisfaction with the hospital. The third section asks questions regarding an
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educational and training center for physically and mentally disabled people that people with MR have
visited. As in the second section, we have included questibns regarding age of first visit, cost of the
visit, and degree of satisfaction with the center. In the fourth section, questions regarding the schools
the individuals have attended. Questions are about the types of schools, e.g. mainstream or special
needs school, consultation prior to enrolment, seizure during the school hours, and degrees of
understanding of teachers when needed to visit the hospitals and the training center during the school
hours. In the final section, questions regarding social and welfare services are introduced. Questions
such as identification pocketbooks, pensions, life support services, the newly introduced support budget
system, and degree of satisfaction with social and welfare services are included.

Table 2. Outline of the Questionnaire

1. Questions regarding patients and family
Date of birth
Family structure
Diagnoses
Main care taker
. Questions regarding hospitals patients visited (still visit)

(oo ]

Age of fist visit
Age of diagnosis
Frequency of visit (times / month)
Regular prescription
Cost per visit (transportation and medicine)
Degree of satisfaction
Questions regarding the educational and training center patients have visited (still visiting)

et

Age of the first visit
Cost per visit (transportation and payment for the training)
Still visiting or not
Degree of satisfaction

4. . Questions regarding schools patients have attended (still attending)
Whether consulted choice of school
Seizure during school hours
Teachers’ acceptance when patients visit doctors dﬁring school hours
Degree of satisfaction

5. Questions regarding social services used by patients (still using)
Possession of mentally and (or) physically disable handbook(s)
Pensions
Life support service
Supporting budget system
Degree of satisfaction
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Discussion
In the first year of the project, we had examined the number of patients with MR who visited Kurume
University Hospital between January 2002 and January 2003.

As shown in the result section, 1173 patients with MR of unknown etiology visited the hospital.
This large number may be due to the fact that the child neurology clinic at Kurume University Hospital
was visited by people with MR not only from Kurume City but also from njghboring areas. In regard to
patients with autistic disorder, it should also be mentioned that quite a high percentage of these patients
visited the clinic. This result was in line with Matsuishi’s findings; that is, high prevalence of infantile
autism was confirmed in Kurume city. In addition, there are trained pediatric neurologists for autistic
disorders at the child neurology clinic, and thus many patients with autistic disorder come to see the
doctors at Kurume University Hospital. Another reason for this finding may be a paucity of
psychiatrists specializing in child neurology. Also, the number of patients with Rett syndrome was 36,
which was high in comparison to the prevalence rate of 1.13/10.000 (11). Having stated that, it is
rational because the child neurclogy clinic at Kurume University has a central function of diagnosis and
treatment of Rett syndrome in Kyushu Island. Thus, almost all the patients with Rett syndrome in
Kyushu Island visit Kurume University Hospital. As well, 104 patients with Down’s syndrome visited
the hospital, this also being an unusually large proportion in regard to the general population. Like the
patients with Rett syndrome, the child cardiology clinic at Kurume University Hospital is visited by
many with Down’s syndrome because it contains a center for cardiovascular disease where trained
child cardiologists practice. As a whole, the number of patients with MR who visited the university
hospital was quite high.

In the second year, we designed a questionnaire specific to this study. Because we have been
conducting a pilot study, any critical comments on the contents of the questionnaire can not be
mentioned. However, we can point out several aspects of this specific questionnaire.

First, this study aims to clarify the status of the health condition, welfare, and educational support
which people with MR have been receiving since they were diagnosed. In this respect, this
questionnaire has been designed to focus on the lifespans of people with MR and to reveal problems in
terms of their medical, educational and welfare support they have.

Secondly, the questionnaire was designed for completion by both family members and residence
staff of residence. Thus, no technical terminology was used, with each item being described in a simple
manner. '

Thirdly, the contents of the questionnaire would be retrospective for most of the families and staff.
Thus, we have introduced a self-completion flow chart, which would help the respondents recollect the
past history of people with MR.

Finally, the questionnaire has been designed to provide us with both quantitative, e.g. scores on
‘yes-no’ questions and qualitative data, e.g. contents in a blank space at the end of each section. This is
intended to facilitate and enhance our understanding of the condition of the everyday life of people
with MR. '
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Conclusion

To summarize, we have conducted the following: 1) examination of the number of people with MR
who visited the pediatric division at Kurume University Hospital between January 2002 and January
2003; 2) designed and created a questionnaire specific to this study. As soon as the pilot study is
finished and the reliability and validity of the questionnaire are confirmed, we will begin conducting a
questionnaire survey at several institutions after obtaining informed consent. In the third year, the
obtained data will be analyzed, and we intend to establish a support system based on our findings.

We would like to emphasize that people with MR and their families have a right to expect any
related services and for support to be flexible and practical; yet the reality of these expectations remains
controversial. Our regionally specific survey would elucidate problems and difficulties people with MR
have, and we would like to use this project to improve and enrich current medical, educational, and

welfare support.

276

47



References

American Psychiatric Association (2000) Quick Reference to the Diagnostic Criteria from DSM-IV
TR.

Browne G, Bramston P (1998) Stress and the quality of life in the parents of young people with
intellectual disabilities. J Psychiatr Ment Health Nurs,5,415-421.

Kuriaki M, Matsuishi T (2003) Supporting Adults with Childhood-Onset Developmental Disorders:
The Present and The Future. Pediatrics of Japan,44,263-270. '

Lin JD, Wu JL, Lee PN (2003) Healthcare needs of people with intellectual disability in institutions in
Taiwan: outpatient care utilization and implication. J Intellect Disabil Res,47,169-180.

Matsuishi T (1984) Possible Risk Factors and Signs of Menta! Retardation (MR) ~ Comparative Study
of Mentally Retarded and Normal Children-. The Kurume Medical Journal,31,301-307. |

Matsuishi T, Shiotsuki Y, Yoshimura K, Shoji Y, et al.(1987) High Prevalence of Infantile Autism in
Kurume City, Japan. J of Child Neurol,2,268-271.

Ohtaki E, Yamashita Y, Matsuishi T, et al.(1992) The prevalence of Rett syndrome and infantile autism
in Chikugo district, the southwestern area of Fukuoka prefecture, Japan. J Autism Develop
Disord,22,452-454.

Scheiner AP, McNabb NA(1980) The child with mental retardation. In Scheiner AP, Abroms IF, eds.
The practical management of the developmentally disabled child. London, The C.V. Mosby
Company,1,184-220. _

Shephered C, Hoskins G (1989) Epilepsy in school children with intellectual impairment in Shefield,
the size and nature of the problem and its implications in service provision. J of Mental Def
Res,33,511-14.

Shevell M1, Swaiman KF (1999) Global Development Delay and Mental Retardation. In Swaiman KF,
Ashwal S, eds. Pediatric Neurclogy, Principles & Practice. St. Louise, Mosby,3,551-60.

Shiotsuki Y, Matsuishi T, Yoshimura K, Yamashita, et al.(1984) The Prevalence of Mental Retardation

(MR) in Kurume City. Brain & Development JPN, 6,487-490

277

438



A Comprehensive Approach to the Behavioral Problem of the Adults
with Autism and Severe ID

Sui SONE*, Mayumi KAMEI, Kaoru MIYATAKE, Hiroshi HAMAGUCHI, Katsuhito ARAKI, and
_ Harumi SAIIO
Tokyo Metropolitan Higashiyamato Medical Center for the Severely Disabled, Higashiyamato, J apan

Introduction

A majority of people with autism have intellectual disability (ID). These people frequently show
behavioral problems such as self-destructiveness, aggressiveness, restlessness after graduation from
schools of special education. If they have severe behavioral problems for long time, these problems
make their caregivers so exhausted that they cannot continue to live ordinary life. Sometimes they
attend to the adult psychiatrists and are prescribed much tranquillizer.

There are some evidences that these behavioral problems can be decreased by finding and
diminishing the factors of inducing these behaviors. TEACCH program is famous one which decreases
the behavioral problems. Ohta staging (Table 1) and cognitive developmenta! therapy (Ohta's program)
is made for children with autism to facilitate their cognitive developments, but it is sometimes useful to
switch the problematic behaviors to non-problematic ones. : '

We have applied the Ohta’s program to the patients with autism and severe ID who had behavioral
problems and have done a comprehensive approach affecting both clients and caregives to change the
problematic behaviors into non-problematic behavior, Our approach has been effective to some clients.
So we introduce this approach.

Table1 Ohta staging

differentiation understanding understanding understanding understanding
Ohta between the . -the
. the name of . the spatial .
staging means and . comparison . . conservation
things . relationship oo
names of the size of quantities
I —1 — - - — —
1—2 + — — — -
| —3 + - — - -—

I + s - - —
n—1 + + - —
-2 + + + = -

v + + + + -

\'4 + + + + +

Methods

The number of clients is 6. Three are male and the others are female. Their ages on the first visit were
distributed from 19 to 31 years old. All of them were diagnosed as autism and severe ID according to
DSM-IV. One lives in a facility for ID, and the others live at home. One does not speak, but the others
can speak sentences. Follow up period of each client varies from 2 years 6 months to 8 years 1 month.

The staffs of this approach comprised medical doctors, psychologists and, if necessary, medical
social workers.

Each client was evaluated during the first to the third session. They were asked their personal history
and the situations when their behavioral problem occurred, then they received physical and
neurological examinations to find physical factors that could induce behavioral problems. And then,
they received Language Decoding Test (LDT) to determine Ohta staging and, if possible, IQ test. We
also evaluated their communication skill, Wing subgroup and favorite activities through the tests,

374

49



Table 2 shows the sex, age on the first visit, places of living, Ohta staging and follow up periods of
each client. Ohta staging were II-1 in four and -2 in the others. On Wing subgroup, two people
belong to aloof type, passive type and active-but-odd type respectively.

Table 2 Profile of the clients

age
client on . i _ . '
No the residnce Ohtastaging Wing subgroup  speech ability follow up period
' first :
visit
1 male 29 resident m-2 aloof sentence 3 years 3
months
2 female 39  home -1 aloof sentence 2 years 6
months
3 male 31 home H-2 active-but-odd sentence 2 years 6
' months
4 male 29  home -1 active-but-odd sentence 2 years 4
months
5 female 23 home -1 passive sentence 3 years 6
months
6 female 20  home Im-1 passive no speech 8 years 1
months

After the evaluations the clients received psychotherapy based on Ohta’s program and they were
prescribed some medicines. The caregivers were informed how to prevent severe behavioral problems
or how to change these problematic behaviors into non-problematic one by psychologists and/or
medical doctors. These sessions continued on the regular basis; once or twice a month. Table 3 shows
behavior problems, medication before the approach, psychotherapy and the advice to each caregiver.

Table 3 Behavioral problems and approach to the clients

client . medication before . .
No. behavioral problem the approach psychotherapy advice for the caregivers
triazolam,
self-injury, flunitrazepam, providing an TR
g amobarbital, . . . .. visualizing the information,
challenging activity which he is .
. . bromovalerylurea, . . to accept some of his
behavior, obsessive . satisfied with and . .

1 . levomepromazine, . obsessive compuslive
compulsive thazi which make behavi nless th
behavior, breaking Prometiazine interpersonal chaviors uniess tey

. ? hydrochrolide, : . disturb other persons
things . relationship ,
carbamazepine,
haloperidol
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self-injury,

collecting garbage pro_vi‘ding an . advicing the ways‘which
challenging ’ activity wh_lch sheis change h_er ObSBSSI.VB
behavior. obsessive none satxsﬁed'w1'th by compulsive behaviors to
compuls i’vc acco'u_lphshmg it for ham31e.ss for oth:::r.s, .
behavior, breaking stabll.lze her prowfxdlng. an activity whi
things | s,crearrﬁng emotion she is satisfied with
challenging

behavior, viclent advicing the way keeping
languages to the the circadian rhythm, to
others, escaping providing an inform him daily activity
from the day service none activity which heis  a visual manner, make a
center, refusing to satisfied with place or time he can esca
attend the day from his tasks when he g
service center, tired

undressing in public

challenging

bme:m;; breaking providing a chance

screaming, to I.Jafticipate‘ the . .

4 obsessive ? none activity she likes cour‘ls‘chng his mqther an(
compulsive Tmth the others, to stabilize her emotion
behaviors, going out ::;d':g:slil:;
without telling in P
advance

- . moving her interest from
self-inj ‘cllry}’l re;ifusmg providing activities  self-injury to another

5 :(;ritit:: cefnfer v none Wh.jCh she %S acti_vity, make an extra
decreased spe; d of satisfied with, and holiday, t? make a

she is praised conversation about the
work theme she likes
z;gl?:i ug:g providing activities
behaviogr obsessive WhiCh she 1 X slqwin.g down the pace of

6 compuls i,ve none interested in for daily life, not to make her

behavior, odd stabilizing her hurry
. emotion
posture, excitement
Results '

Medication was decreased in one client, and was started in four. The behavioral problems have been
diminished in one client, decreased in the other 5 clients. It took from 2 months to 9 months to the
effects appeared. Challenging behavior tended to decrease easily and obsessive compulsive behavior
tended to remain. Besides the decrease of behavioral problem good result for the clients" life were see
in two.

During the follow up period the behavioral problems was easily reappeared with their environmental
change. So we had to keep in touch with the clients and caregivers to find their emotional change early
and to assure that our advice had been continued to carry out. The result of each client is shownin
Table 4.
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Table 4 Results

time nritil
beginning of
effect

remained behavioral
problem

client

No good effects medication

brotizolam, fluvoxamine
malate, pimozid,
haloperidol (side effect
has been diminished)

self-injury, obsessive increase of
1 4 months compulsive communication
behavior, with caregivers

collecting garbage,
obsessive
compulsive
behavior,

2 2 months fluvoxamine malate

escaping from the
day service center,
refusing to attend the
day service center

3 3 months haloperidol, pimozid

challenging
behavior, screaming,
obsessive

4 4 months compulsive
behaviors, going out
without telling in
advance

starting to go

to day service  haloperidol,
center levomepromazine
regularly

5 6 months none none

self-injury, obsessive
compulsive
behavior, odd
posture

6 9 months pimozid

Discussions

It is very difficult to cope with behavior problems of people with autism and mental retardation.
Bhaumik et al. made a population based study on autistic traits in adults with learning disabilities and
concluded that the relationship of autistic traits and challenging behaviour had major implications in
service planning and delivery.

Treatment and education of autistic and related communications handicapped children (TEACCH)
method is very famous for effective approach to decrease these problems. Cox et al. and Van
Bourgondien et al. used THACCH method to the aggression and self-injurious behaviors in persons
with autism and made good results.
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On the other hand, serotonin related medicine such as paroxetine or risperidone were revealed to be
effective in the behavioral problems recently. McDougle et al. reviewed treatment of aggression for
youngsters with autism and conduct disorder and concluded that the optxmal clinical management
involved both behavioral and pharmacologic intervention strategies.

In Japan TEACCH program has been adopted by many facilities, but it is not spread all over the
nation. A number of adults with autism and severe ID and their caregivers suffered from the behavioral
problems. Kobayashi et al. researched 201 young adults with autism and reported 31.5% had shown
marked deterioration during adolescence.

Ohta et al. produced a method to evaluate the cognitive functions of children with autism. It is so
simple that it takes short time to evaluate the clients. They divided the cognitive developmental process
into 8 stages through the LDT. Then they produced a cognitive developmental therapy program for
children with autism on each stage. This program is composed of individual / group psychotherapy to
the clients, the way of control the behavioral problem, hotne program and social skill program.

We applied this Ohta program to adult clients in combination with pharmacologic treatment. We
think our approach is effective in the behavior problems of adult with autism and severe ID. But the
number of clients is very small and the Clients™ Ohta stage was limited to only IIl-1,or I[-2. So we

_should increase the number of the clients and should spread the clients to another Ohta stage.

Compared to TEACCH method, this approach is still not so systematized that there may be some
difficulty in carrying out at first. But our program is simpler and easy to be adopted, because LDT is
simple.We assure that our approach is worth while trying for behavioral problems of peoples with
autism and severe ID.

Conclusion

Our comprehensive approach using Ohta program is easy to be adopted and effective in some kinds of
behavioral problem. We assure that our approach is worth while trying for behavioral problems of
peoples with autism and severe ID.
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Treatment for Obesity in Persons with Intellectual Disabilities,

Hiroshi HAMAGUCHI*, Sui SONE, and Yoshito HIRAYAMA
Tokyo Metropolitan Higashiyamato Medical Center for the Severely Disabled, Tokyo, Japan

Introduction

Obesity is defined as Body Mass Index (BMI) =25, calculated as weight (kg) /stature (m)? and contributes t
various diseases such as hypertension, diabetes mellitus and hyperhplderma, which are risk factors of myocardial
infarction or apoplexy (Fig. 1, Table 1) .

Persons with intellectual disabilities (ID) have above-average obesity, and those who at home often have severe
obesity. They are unable to carry out any strenuous exercise or dietary practices. Familial and other environmental
factors also have an influence on obesity. Some syndromes, such as Down syndrome and Prader-Willi syndrome,
involve both ID and obesity. Patients with Down syndrome occasionally or Prader-Willi syndrome usually show
both. The Down syndrome patients are less active and spend more time indoors* (Sharv, 1992) . Prader-Willl
syndrome is a multisystem disorder with obesity due to eating control disorder (Holland, 1995) .

Many regimens to control weight in persons with ID, including caloric restriction, exercise, and combinations of
diet and exercise, have been attemnpted. The caloric restriction is divided into three stages (1600-1800 kcal for mild
1000-1600 keal for moderate, and 600-1000 keal for high) .

Although our medical center is an institution for persons with severe motor and intellectuat disabilities (SMID),
we sometimes admit obese patients with ID to apply the highly reduced calorie dietotherapy and maintain the
health.

Figure 1. Relationship among obesity and complications

Physical inactivity Obesity Gene
Overeating ! ‘ ‘
Insulin resistance
!
Hyperinsulinemia Hyperuricemia
/ ! (Gout)
Sympathetic activity { 1) 1
Diabetes mellitus | ‘ Hyperlipidemia
Glucose intolerance Peripheral vascular resistance (1) Fatty liver
! ,
\ Hypertension /
)
Atherosis
Ischemic heart disease
. Apoplexy
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Table 1. Compications of obesity

circulatory system cardiac hypertrophy, chronic heart failure, ischemic heart disease,

hypertension, atherosclerosis

respiratory system hypoventilation, Pickwickian syndrome

endocrine system diabetes mellitus, hyperlipidemia, Hyperuricemia (gout)

nervous system stroke

liver system fatty liver, cholelithiais

urologic system chronic nephritis, proteinuria

motor system lumbago, leg-pain

Subjects

25 persons with ID participated in this study (Table 2) . They were 11 males and 14 females, and their ages ranged
flom 13 to 52 years old. BMI ranged from 28.1 to 57.9. Their background diseases were mental retardation (MR),
epilepsy, autism, brain tumor {postoperative) , Down syndrome, Prader-Willi syndrome, and Bandet-Biedle disease.
Period of hospitalization was from one to three months. Four patients were hospitalized 2 times, and one patient was
Jtimes, and 5 patients gained weight again. Therefore, the total number of hospitalizations was 31.

Methods
1. Investigation of past history.
We investigated the past history of all patients from their hospital records and families. The body weight from
childhood, and familial environmental factors were clarified as contributing factors.
2.Blood tests and other examinations.
We performed blood and urine tests, ECG, Chest X-ray, CT scan at the level of the umbilicus, and abdominal
echogram. These were performed once a month. | '
3, Introduction of reduced calorie diet and exercise program.
The diet was introduced at 12001800 kcal/day, and decreased gradually with balanced nutrient content and adequate
protein intake. Non-or hypo-caloric foods were used to control hunger.

Forexercise, walking is the easiest and most important exercise. Walking on the ground or in a pool, and going up
and down steps were performed 2-3 times a week under supervision by a physical trainer. In planning exercise
programs, the cardiovascular and respiratory capacities were considered.

Results

1, Change of body weight (Table 3)

Many of the subjects began to gain weight between the ages of 10 and 15. After leaving high school their weight gain
accelerated. This acceleration was due to the reduced physical activity.

2 Family environmental factors

{1 patients had obese parents. At least one parent showed diabetes mellitus in 2 families. Twenty patients had
brothers or sisters, and could take snacks and juices anytime. Some parents gave them snacks to control their panic
atacks. '
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Table 2. Informations of the subjects

Case| Age/Sex { Disease Hospitalization  |Change of BMI | Weight Loss (kg) -
(months}
11| 13F | MR, Epi 3 305— 244  [81.0—64.8 (162)
121 15F MR, Epi 3 333— 264 884716 (-16.8)
2 15M | MR, Epi 1 207— 265  |91.0—812 (9.8
3 16/F | MR, Epi 3 386 — 330 [91.0—772 (-13.8)
4 17/F | MR, Epi 2 370— 327  |995—880 (-115)
5 | 19F | MR, Epi 15 308— 280  |722—655 (- 6.7)
6 20F | MR 3 43.6— 390 102.0—91.2(-108)
7 22/F Autism, MR 3 384 — 306 |1020—814 (206)
81| 23F MR 3 333 — 285 |765—650 (-11.5)
821 25F |MR 3 31.6-> 286  |720—-652 (68
91 23M | Autism 3 319— 248  |995—774 (221
92| 24M | Autism 1 289 — 268 |90.0—836 {-64)
11| 24F | Autism, MR 3 37.7— 325  |93.0—800 (-130)
102| 24F | Autism, MR 3 318 = 272 [785—670 (-115)
103| 26/F Autism, MR 3 337 — 292  |83.0—720 (-11.0)
11 27/F MR, Epi 3 343— 312  |866—788 (- 78)
12 27/F Brain tumor 3 327 217 |756—642 (-114)
(post ope.) '
13-1{ 27M MR 3 358 — 287 |97.6—780 (196
132| 28M MR 15 29.2— 272 794—740 (- 54)
14 28M | MR 1 395 — 365 |985-910 (-75)
15 28'M DS 3 413- 364  [954—840 (H114)
16 29M | PWS 3 50.5— 43.1 113.0—96.5 {-16.5)
17 30M MR 3 31.8— 284 642574 - 6.3
18 30M | MR 3 579— 503 152.0—132.0 (20.0)
19 34M Autism, MR 1 36.8— 332 117.8—106.4 (-114)
20 35/F DS 3 343 — 303 662580 (- 82)
21 40M MR 3 520— 434 121.8—101.6 (20.2)
22 41/F MR 2 362— 322  |73.0—-650 (- 80)
23 49M Bardet-Biedle 3 47.3— 403 115.0-98.4 (-16.6)
. disease
24 | 52F MR, Epi 15 28.1— 265-  |640-604 (- 36)
25 52F MR 25 323> 300 |718—666 (52

MR; Mental retardation, Epi; Epilepsy, DS; Down syndrome, PWS; Prader-Willi syndrome.
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Table 3. Accelerated weight gain

10-12 years old 10 cases
13-15 years old 6 cases
16-18 years old 4 cases
over 19 years old 3 cases
unclear 2cases

3. Complications of obesity (Table 4)
The main complications were fatty liver (40.0%) , hyperlipidemia (36.0%), and hypertension (32.0%) . Patients
vith Prader-Willi syndrome and Down Syndrome showed many complications.
Six patients (case 1,3, 6,9, 14, and 17) bad no complications.
Table 4. Complications (includes overlapping cases)

Hypertension ' 8 cases
Ischemic heart disease 1 cases
Fatty liver 10 cases
Hyperlipidemia 9 cases
Hypenuricemia ~ 6cases
Diabetes mellitus 6 cases
(Impaired glucose tolerance)

Sleep apnea 3 cases
None 6cases

4, Weight reduction (Table 2, 5)
Twring hospitalization, weight reduction ranged from 3.8 to 5.1 kg/persor/month, which brought improvements in
blood and other laboratory tests. Breathing disorders such as snoring and sleep apnea syndrome decreased, as did fat
distribution in the abdominal area as measured by abdominal CT scan at the umbilical level. The findings of CT scan
were very useful to explain the effects of weight reduction to famnilies.

n hospitalization for three months, the maximum amount of weight reduction was 202 kg (case 21) . This
ptient's starting weight was very high and he adapted to life on the ward quickly.

Table 5. Amounts of weight reduction

period of number of mean weight
hospitalization patients ¥ reduction (kg/month)

1-1.5 months 7 51

2-2.5 months 3 38

3 months 21 4.8

" % Some patients were hospitalized more than once.
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Discussion
1. The effect of dietotherapy
Table 5 shows that weight reduction was 3.8-5.1 kg/ patient/ month. We consider that these values are acceptable
amounts for dietotherapy. Many of 25 patients were able to adapt to life in our institution by staffs' efforts, but three
patients (case 2, 14, and 19) dropped out after one month,
2. Maintenance
The importance of both caloric intake and physical activity in weight control is well known. It is especially important
for persons with ID to maintain daily physical activities. Families and staff in schools or care facilities for
developmentally disabled people must provide a stimulating environment with such activities as walking, swimming,
ball games, and aerobics. |

Familial factors are very important in controlling caloric intake. Obese parents have been shown to have obese
children. Because persons with ID often overeat and eat compulsively, families must restrict the access to food
severely. It is necessary to teach low —calorie diet preparation to families and counsel them.
3. Prevention of obesity
In children with Down syndrome or Prader-Willi syndrome, prevention of obesity from childhood is an especially
important matter of concern. The establishment of generalized life-style activities during childhood is most effective
in preventing weight gain. Families, school teachers, health service staff, practitioners, and murses need to work in
partnership and make a network.
3. Usefulness of abdominal CT scan
Tt has been reported that the complications of obesity are related to regional fat distribution in the intra-abdominal area
especially. The distribution of fat was determined by CT scan at the level of the umbilicus. A visceral fat /
subcutaneous fat ratio of not less than 0.4 reflects increased chance of metabolic disorders {glucose intolerance and
hyperlipidemia) (Fujioka, 1987) . | '

Conclusion

The following are necessary to prevent obesity in children with ID: 1. Improvement of the home environment, 2. -
Family guidance for low—caloric diet preparation, 3. Family counseling, 4. Improved inter-hospital and
inter-institutional networking. :
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