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ABSTRACT

This is a Quasi experimental research conducted in autistic children, aged
between 2 and 15 without, Mental Retardation (MR). They are all treated by Hyperbaric
Oxygen Therapy (HBOT) in the Underwater and Aviation Medicine Division,
Abhakornkiartiwong Hospital Sattahip Naval Base. There is single experimental group with
Time Series Design which has been pre-tested at a time series at the 1%, 10", 20", 30" and 40"
times and post-tested at time series at the 10", 20", 30™ and 40™ times. This study aimed to
study the result of Hyperbaric Oxygen Therapy (HBOT) on short term memory and the
development of autistic children. Repeated Measure ANOVAs was used to compare the
difference between the mean score of short term memory measured by the Bead Memory sub-
test of the Stanford-Binet Intelligence Scale: Forth Edition (SB 1V). and the children's
development was measured using the Autism Treatment Evaluation Checklist (ATEC) which
comprised of 4 elements; verbal and language ability, social skills, intelligence and perception,
and behavior. Then, Bonferroni was applied to deviation analysis (Post-hoc tests) along with
graph tendency consideration after the t-test paired examination.

The results revealed that mean score of short term memory in autistic children
significantly increased after having Hyperbaric Oxygen Therapy (p < 0.001). Regarding t-test
paired examination of having treatment at 20", 30", and 40" times , it significantly increased
the mean score of short term memory in autistic children (p<.05)The mean score of the 4
elements of autistic children development; verbal and language abilities, social skills,
intelligence and perception, and behavior deviation significantly decreased after having the
treatment, HBOT (p<0.001). Regarding the t-test paired examination of having treatment at
30", and 40™ times, the mean score of the 4 elements of autistic children development
significantly decreased (p<.05).
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CHAPTER |
INTRODUCTION

1.1 Background and Significance of the problem

Autism is an individual with developmental disabilities—communication,
social skills, perception and imagination. Autistic person trends to have behavior
deviations, repetitive and awkward behaviors showing significantly in the first age.
Autistic symptoms are obviously shown when individual becomes 18 months and
above (1). Nowadays, the autistic child incident reaches 1/166 in UK (2). In Thailand,
according to the study of Queen Sirikit National Institute of Child Health in 2007-
2011, the autistic children incident is increasing from 1.43 to 6.93 per 10,000
populations significantly (3). Due to the epidemiology study in 1-5 years old children
under the project of “Delayed and Autistic Child Service Development” conducted by
Yuwaprasart Waithayoprathum Child Psychiatric Hospital, Department of Mental
Health in 2004, revealed that there were autism in every social status. The prevalence
of autism was approximately 9.9 per 10,000 child populations (4). On this ground, to
elevate the autism’s quality of life is priority of family, social and national policy.
Many experts from all over the world put efforts to study autism and developed any
effective treatments. However, autism is not obviously known its causes;
neurotransmitters dysfunction or ischemic state. Moreover, environment and genetic
factors or any birth accidents may effect to the brain function (5). Autistic Children’s
brain was damaged on Amygdale and Hippocampus which control memory, emotion,
learning, and motivation. These collection of brain cells, were too small and
ineffective (6). If Hippocampus is damaged, the memory becomes poor (7).

In the therapeutic aspect, since autism was the first diagnosed, Behavior
Modification and Early Stimulation seemed to be priority of the treatment. Even
though, there was no evidence that these 2 interventions have 100% effectiveness.
Still, many cases need to be treated on drug in order to control some behavior

problems and convulsion. Later, the new technology of brain scanning has been
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invented, so many areas of brain have been discovered. In some parts of autism brain,
there is very little blood circulation and this trends to be worse when the children are
getting older. On this ground, Hyperbaric Oxygen Therapy: HBOT has been applied to
autism. HBOT is beneficial for increasing oxygen in autism’s brain issue. Several
studies worldwide obviously confirmed that autism is the result of bloodless vessel in
some areas of brain, autistic children might have various symptoms depending on how
much oxygen has been flowed. HBOT help increase oxygen and the blood circulation
in brain, (8) definitely, brain cells have been improved with good development and
fantastic brain scanning result. In many studies of HBOT in CP Children at 1.7 ATA,
after having 40™ and 80™, children have better gross motor even at the end phase of
therapy (9). According to many papers in US, Daniel and his colleagues (2009) found
that autistic children with 1.3 times of atmosphere pressure at 40", significantly have
better language comprehension, social skills, eye contact and cognitive function (10).
In Thailand, Jessada Jongpaiboonpatana et al. (2009) conducted the study of HBOT in
Thai autism; 7 cases have been treated by 1.3 times of HBOT at 10 time series. There
were pre and post-test in 5 dimensions; social skills, fine motor and coordination,
language, gross motor, and self-care ability. The result of this study revealed that after
having HBOT, there significantly were 75% obviously improvement with 25%
slightly (11). Mayuree Sumpunwiwat et al. (2012) indicated that Hyperbaric Oxygen
Therapy is beneficial for autistic behavior. According to ATEC assessment, 100
autistic children has improvement in overall behavior and development after having 40
sessions of HBOT at 1.5 times (12). Naval Medicine Department, the government
organization where initiated HBOT by experts for more than 30 years, launched the
project of “Hyperbaric Oxygen Therapy for autism” for free of charge. The service has
been opening Monday to Friday at Queen Sirikit Hospital, Underwater and Aviation
Medicine Division, Abhakornkiatiwong Hospital, Sattahip Naval Base where this
study has been conducted. Autistic children will be treated by 1.5 times atmosphere
pressure, inhaling 100% pure oxygen for 1 hour once a day for 40 days under the
supervision of experts.

Autistic children have many significant symptoms, for instance; attention
deficits, easy to distract to stimulation surrounded, and no interest to environment

which interferes their learning abilities, including their short-term memory. As we
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know, short- term memory relies on the ability to store some ready-to use-data in very
brief period which comes from concentration. Autistic children have to pay more
attention to precede some tasks but get few products in return. Obviously, they always
hurry to get everything done and turn to what they are only interested in. All these
behaviors are the consequences of Hippocampus abnormality which takes the major
role in translating data to nervous system. If some parts of Hippocampus dysfunctions
by getting little oxygen, children will not be able to control their cognitive ability
effectively. In Thailand, there is no study relating the result of Hyperbaric Oxygen
Therapy (HBOT) in autism, for this study is the initiation to prove that whether
Hyperbaric Oxygen Therapy (HBOT) effects short term memory in autism or not. In
this study will use Bead Memory subtest of Stanford-Binet Intelligence Scale: 4"
edition (SB-IV) to assess short-term memory of autistic children and the Autism
Treatment Evaluation Checklist (ATEC) to assess the 4 elements of development;
verbal and language, social skills, intelligence and perception, and behavior. Due to
autistic clinical symptoms; attention deficits, non-concentration, no interest to
surroundings, and poor short-term memory, which causes learning disabilities and
memory dysfunction. Accordingly, to study the result of Hyperbaric Oxygen Therapy

to short term memory in autism will be beneficial to autistic treatment in the future.

1.2 Purposes of the Research

1.2.1 To study the effect of Hyperbaric Oxygen Therapy (HBOT) to Short-
Term Memory (STM) in autism.

1.2.2 To study the effect of Hyperbaric Oxygen Therapy (HBOT) to the 4

developmental elements of autistic children.
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1.3 Research Hypothesis
From all over the paper studied domestically in internationally, there is a
vital cue noting that Hyperbaric Oxygen Therapy (HBOT) trends to diminish either

overall autistic symptoms or development disabilities.

1.3.1 Mean score of short-term memory of autistic children will

significantly increase after having HBOT.

1.3.2 Mean score of Autism Treatment Evaluation Checklist (ATEC)
assessing the 4 developmental elements of autistic children; verbal and languages,
social skills, intelligence and perception, and behavior, will significantly decrease after
having HBOT.

1.4 Scope of the research

The sample of this study is 2-15 years old autistic children who have been
diagnosed by DSM-IV-TR in Queen Sirikit Hospital. All units of the study must have no
Mental Retardation (MR) state. They, 10 children, are all treated by HBOT in the Underwater
and Aviation Medicine Division, Abhakornkiartiwong Hospital Sattahip Naval Base.

1.5 Variables

1.5.1 Independent variable: Hyperbaric Oxygen Therapy (HBOT) at the
time series of 10", 20™, 30™, and 40™.

1.5.2 Dependent variables: 1) Short-term memory score measured by Bead
memory subtest of Standford-Binet Intelligence Scale: 4™ edition (SB-1V) 2) the 4
developmental elements; verbal and languages, social skills, intelligence and
perception, and behavior, measured by Autism Treatment Evaluation Checklist
(ATEC).
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1.6 Definition of Terms

Autistic children means the children with developmental difficulties—
communication, social skills, perception and imagination dysfunctions. They must be
at age of 2-15 children who have been diagnosed by DSM-IV-TR in Queen Sirikit
Hospital, without Mental Retardation (MR) state. They, 10 children, are all treated by
HBOT in the Underwater and Aviation Medicine Division, Abhakornkiartiwong
Hospital Sattahip Naval Base.

Hyperbaric Oxygen Therapy (HBOT) means the state of consuming 100%
oxygen under high pressure of air in the atmosphere condition which stimulates brain,
body, and any related nerves to operate effectively.

Short-term memory (STM) means the amount of data stored in some parts
of brain where we can immediately retrieve in a very brief time measured by Bead
memory subtest of Stanford-Binet Intelligence Scale: 4™ edition (SB 1V) Bead
Memory subtest. With the picture of the bead layout on the table in front of the
examinee, turn over the picture of the layout and show your beads to the examinee for
2 seconds. Close your hand over the bead and expose the picture. Say; “Point to the
bead here (point to the picture of the layout) that looks just like the one | showed you.”
In the higher level, show the picture of the bead layout on the table (As in Item Book
2) for 5 seconds, turn over the picture and ask the children to make the beads as in the
picture.

Autism Treatment Evaluation Checklist (ATEC) means the standardized
test of the 4 developmental elements; verbal and languages, social skills, intelligence

and perception, and behavior.
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1.8 Expected Outcomes

1.8.1 To know the effectiveness of HBOT on Short-term memory in
autistic children.

1.8.2 Results of the study will be beneficial for building the guidance of
autism treatment in order to help them to extend the attention and learning
opportunity.
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CHAPTER II
LITERATURE REVIEW

This research aimed to study the effect of Hyperbaric Oxygen Therapy
(HBOT) on short-term memory and development in autism. The reviewed topics are

as follows;

2.1 Autistic Disorder

Autistic Disorder or Autism is a kind of development disorder regarding
difficulties of social skills, verbal and language, and communication. ‘Autism’ is from
Greek ‘Auto’ which describes “self’. This word can be implied “the state of isolation
to privacy” which is like a wall or a mirror separates autistic children from people
around them. Accordingly, their behavior and interest trend to be repetitive and
inflexible. However, autism has been studied for over 60 years without succession in
finding the actual cause of it (4). Even though major cause of autism is unknown,
current treatment programs are pretty beneficial to autistic children, especially, early

detection.

2.1.1 Causes of autism (4)

Currently, although, it is not clear about the causes of autism, it might be
affected from brain dysfunction. In the past, we did believe that autism was the
consequence of environment called ‘refrigerator’. On the contrary, some studies show
that autism is regardless to environmental factors.

Biological factors

2.1.1.1 Genetic Factor

According to the twin study, human is greatly controlled by
genetic factors. The family study reveals that first degree relative of autism increases

risk of autism and autistic like symptoms. Chromosome study and linkage analysis
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found that autism relates to chromosome 159 11-13, chromosome 7q, and
chromosome 16q.

2.1.1.2 Neuropharmacological Study

The study reveals that neurotransmitter: serotonin is high in
platelet but it is not clear causation effect. Also, Oxytocin can decrease repetitive
behaviors but increase good temper.

2.1.1.3 Electroencephalography-EEG

There is an abnormality of brain wave in autism but no specific
indicator to rule out the difficulty of brain function.

2.1.1.4 Neural Imaging

According to Magnetic Resonance Imaging (MRI), autism’s
brain has no difference between Temporal and Frontal lobe. The explanations of
increasing autism’s brain are; increased neurogenesis, decreased neuronal death,
increased glial cells or blood vessels. But it is not clear that how the increasing of
autism’s brain relates to the clinical symptoms. In case of Temporal lobe is damaged,
it is reported that some patients have similar symptoms as autism; lose of social skills,
repetitive movements, limited attention span. The study of Postmortem
Neuropathological indicates that abnormal neural cell migration will occur in Limbic
system and Cerebellum; decreased Purkinje cells. This condition relates to short
attention, arousal sensitivity, and sensory processes. Abnormal Limbic system may
relate to perception and interpretation center while Hippocampus relates to
unsociability and repetitive behaviors. Moreover, there are many areas which are
abnormal; cerebellar vermal hyperplasia, or hypoplasia, larger third ventricles, smaller
caudate, abnormal forebrain structures, smaller right anterior cingurete gyrus, and
smaller parietal lobes. According to this information, it is difficult to find out which
area of autism’s brain is broken. By the way, physiological study both micro and
macro aspects should be considered. Cells and diseases are suggested to be studied.

2.1.1.5 Neuropathological Study

Neuropathological study through Single Emission Computed
Tomography (SECT) and Positron Emission Tomography (PET) reveals that blood
circulation in autism’s brain is not effective (hypoperfusion), especially in Temporal

lobes (13). Hypoperfusion state may get worse due to the increasing of autistic
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children’s ages (14). Hypoperfusion directly relates to any clinical symptoms of
autism; repetitive behaviors, self-stimulated actions, anti-regulation and changeability
in daily life, due to the decreasing of blood circulation in Thalamus (15). Repetitive
behaviors and communication deficits and unsociability are due to the decreasing of
blood circulation in Temporal lobes and Amygdale (16,17). The difficulty of blood
circulation in Fusiform Gyrus relates to facial comprehension ability (18). The decline
of language development (19) and hearing process both relate to decreasing of blood
circulation in Wernick’s and Brodmann’s area. According to several studies, blood
circulation through Temporal and Frontal lobes does not only relate to 1Q (20) but also
include the number of Purkinje cells.

2.1.1.6 Study of Brain Volume

The study of brain volume reveals that the total volume of
brain increases except the Frontal lobe. Moreover, the head circumference is normal at
birth but declines at the early to middle childhood.

Due to the fact that may cause autism proposed above, how
children become autism is not clearly disclosed. This study will focus on the relation

between blood circulation in brain and progressing of age which effects to autism.

2.1.2 Epidemiology

It is crucial that epidemiology study of autism is quite difficult to conduct
because of its changeability of diagnostic criteria. Lately, autistic incident has been
increasing to 1/150 in United States of America and 1/116 in United Kingdom. This
incident seems to get worse. Specialists from all over the world totally agree that this
might effect from either diagnostic criteria or autism is increasingly found itself. In
Thailand, according to the study of Queen Sirikit National Institute of Child Health in
2007-2011, the autistic children incident is increasing from 1.43 to 6.93 per 10,000
populations significantly (3). Due to the epidemiology study in 1-5 years old children
under the project of “Delayed and Autistic Child Service Development” conducted by
Yuwaprasart Waithayoprathum Child Psychiatric Hospital, Department of Mental
Health in 2004, revealed that there were autism in every social status. The prevalence
of autism was approximately 9.9 per 10,000 child populations (4)According to the
article ‘Autism’s today and the future’ of year 2008, there were approximately
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372,000 Thai autitic population (0.6% or 6 per 1,000 populations) (22). Autism is
mostly found in male 3-4 times greater than female, on the contrary, female autism has
more severity. From the former study of Kanner, he believes that autism is often found
in high social class, on the other hand, autism can be found in every social status in the
present. Due to selection bias, health services are accessible for the rich greater than
the poor. Autism is always found with intellectual disabilities; 50% profound, 30%
moderate, 20% no abnormality (4). Autistic children statistically increases with blind
actual causes, therefore early detection becomes the most important key of helping
autism. In the therapeutic aspect, since autism was the first diagnosed, Behavior
Modification and Early Stimulation seemed to be priority along with various

alternative treatments.

2.2 Hyperbaric Oxygen Therapy in Autism

2.2.1 Significance of HBOT

Hyperbaric Oxygen Therapy (HBOT) is a high standard medicine
technology for the diver who suffers from air bubbles in his body. Through this
treatment, oxygen will be unusually absorbed to the body and perform as any other
kinds of medicine. In medical use, HBOT is applied to heal diseases and ailments; for
example, burnt issue form radiation therapy which causes micro-vascular occlusion,
chronic wound from diabetes, burnt wounds, infection, poisonous symptoms from
carbon monoxide, etc. Since HBOT can stimulate brain cells, in foreign countries, it
has been being used to cure some brain diseases; Stroke and Brain damages. Later,
HBOT is implemented to treat Cerebral palsy (CP) together with autistic children as
the alternatives. International study reveals that autistic brain is lack of blood
circulation causing any difficulties. Receiving more oxygen helps the autism’s brain
efficiently function. However, it is not 100% confirmed because in some cases still
depend on drugs to control behaviors and convulsion. When the brain scanning
technology has been developed, it is obviously found that there are some areas of
autistism’s brain which gets worse by ages. On this ground, HBOT experiment is

conducted to confirm the effectiveness of increasing oxygen in autism’s brain. Many
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institutions indicate that HBOT helps autistic child’s development get better,
according to the result of brain scan and laboratory, the deterioration of DNA and
RNA, Fatty, and inflaming (22). The study of Rossignol, Single Photonemission
Computed Tomography (SPCT) and Positron Emission Tomograpy (PET) shows that
the decreasing of blood circulation in brain directly relates to any clinical symptoms of
autism; repetitive behaviors, self-stimulated actions, communication deficits and
unsociability. After having HBOT, all clinical symptoms seem to be better in many
areas; gross motor, memory, attention, verbal and language (23). However, the optimal
number of HBOT sessions in order to treat autism effectively is unclear. According to
one of the recent study of applying SPECT and HBOT, the optimal average of 70
sessions significantly increase oxygen in chronic neurological patients, CP, brain
damages, and stroke. After 35 sessions of having HBOT, the oxygen circulation and
metabolism increase comparing to the previous sessions (8). HBOT at 1.7 ATM in CP
reveals the progression after 40™ and 80™. After 80" session, gross motor becomes
better and keeps moving forward. It implies that the optimal number of HBOT
sessions cannot be told, the more sessions are available, the better progress will be (9).
It is crucial that in this study, we will find out the optimal number of HBOT sessions
for autism.

Nowadays, Hyperbaric Oxygen Therapy (HBOT) is well-known
worldwide. HBOT will be applied with other former alternated treatments in order to
offer the most effective choice for autistic children. In Thailand, HBOT is available in
some government and private hospitals. In this study, autistic children were treated by
having HBOT in Queen Sirikit Hospital, Underwater and Aviation Medicine Division,
Abhakornkiattiwong Hospital, Sattahip Naval base. After having been diagnosed by a
child psychiatrist, all subjects are required to have physical examination in order that
respiratory infection, sinus, and otitis are ruled out. This is quite important because
while having HBOT, all patients have to equally adjust the pressure in the middle ear
to the outside atmosphere. For their safety, ear examination is required as well.
Orientation is a key component to communicate with all subjects in the study
regarding the way to eliminate lexitron by yawning, swallowing, and blowing. In case
that the child cannot adjust the atmosphere pressure while having HBOT, he will be

transferred to otolaryngologist for further investigation, some may get tympanic
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membrane operated; return to continue the treatment once again. This is under the
consensus of doctors and parents. Anyway, if the children had a serious of ear pain,
he has fully right to kindly quit. At the beginning, to educate the children about what
they should or should not is extremely essential. It is important to make the children
feel comfortable and familiar to the HBOT room through the intensive care of experts.
The children must inhale 100% pure oxygen for 1 hour once a day for 40 days under
the supervision of experts. Moreover, the room has to be controlled in many
conditions; Oxygen, Carbon dioxide, temperature, humidity, light, air flow, and
background music. All of them will help the children become fully relaxed. Other

facilities which the children require are provided by the way.

2.2.2 Benefits of Hyperbaric Oxygen Therapy (HBOT) in autism

Brain, as an important center of intelligence, has several functions;
movement control (sit, stand, run), cognition and perception, memory, learning ability,
communication, speech, auditory, sight, emotional control (happy, sad, laugh, cry),
attention, impulse control, instruction following, and source growth hormone.

Hyperbaric Oxygen Therapy (HBOT) will increase oxygen within brain
cells, red blood cells, plasmas, and cerebrospinal fluid up to 15 times which is
beneficial in many aspects; high oxygen help the brain work smoothly, stimulate
nervous systems (in coma cases), compensate the inactive brain cells, and increase
stem cells which is really necessary for Ischemic brain. Pure oxygen can repair or
jump start the dysfunction brain which will effect to children’s brain. Parents can
obviously recognize the progress of child’s development after having Hyperbaric (24).
Autism consuming 1.3 ATM atmosphere pressure and 24% oxygen totally for 40
sessions will significantly have better skills of verbal and language, social interaction,
eye contact, and cognitive function comparing to those who have very low level of
oxygen (10). In Thailand, Jessada Jongpaiboonpatana et al. (2009) conducted the study
of HBOT in Thai autism; 7 cases have been treated by 1.3 times of HBOT at 10 time
series. There were pre and post-test in 5 dimensions; social skills, fine motor and
coordination, language, gross motor, and self-care ability. The result of this study
revealed that after having HBOT, there significantly were 75% obviously

improvement with 25% slightly.
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Hyperbaric Oxygen Therapy (HBOT) becomes a very popular autistic
treatment. There are many studies conducted regarding Oxidativestress and inflaming
in autism. Both of them are positively progressing after having HBOT, also are
nervous systems and learning ability. This method of studying autism through having
HBOT can vividly change oxidativeness and inflaming. By the way, the children are

always under clinical investigation for their safety as priority (25).

2.3 Short-Term Memory in Autism

Memorizing will happen when sensory input comes to the brain. The
information will not be stored unless a person is interested in, on the other hand, any
information will be shortly memorized through Short-term memory or Working
memory without storing data and encoding to the brain. If the information has been
encoded, it is called Long-term memory as in the picture 2.

Retrieval
A 4
Sensory Short-term memory or Working Long-term
input > memory > memory

Selective

attention )

Temporary storage Encoding &
Consolidation

Picture 2.1 Memory Process (26)
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The first step of memorizing called ‘Input” which is selected by 5 sensory
organs. Through this step, the information is very limited because it will be only
transformed to Short-term memory. The second step called ‘Storage’, some
information will be comprehensively rehearsed and reorganized many times and
transformed of Long-term memory. The last step is ‘Retrieval’, that is the Long-term
memory will appropriately respond to behaviors; working or living (7). For this
reason, memorizing is very important for living and adjusting to the environment,
avoiding unpleasant and dangerous arouser. Moreover, memory is essential for
learning ability because learning comes together with memory all the time.

Short-Term Memory (STM) is the next step of Sensory memory. That is
what we perceive from selection method. The information is shortly stored as primary
memory called *‘Working memory’. However, in working memory, the information is
temporarily remembered. This information will last longer if we often retrieve and
practice, on this ground, temporary information will become permanent. In the process
of becoming Long-term memory sometimes depends on Short-term memory
chronologically. Short-term memory is the important process of storing key
information and deleting unwanted one. Autistic children are unable to concentrate on
surroundings but keep looking just they are deeply interested. That is why they will
have poor Short-term memory which affects to Long-term memory for sure.

Brain is the center where all information is collected. If the brain is
damaged, memory will be lost or distorted. Temporal lobe is responsible for
memorizing, there is lower area called ‘Hippocampus’. It plays the major role in
selecting and organizing input, on the contrary, Hippocampus dysfunction shows that
memory is poor (7). According to physical nerve system foundation, autism has poor
memory due to difficulty of transferring information from Limbic to Medial Prefrontal
which is described some clinical symptoms as well. Especially, unsociability of autism
may cause by the failure of encoding which leads to difficulty of communication,
reasoning, and cognition (27). In autistic cases, cells of Hippocampus are very small
and rare which means they are inactivated memory units (6). Autism is a deficit of
Hippocampus development. Cognitive function and memory are best reference to
differentiate between high and low function autism. Hippocampus plays the important

role in understanding meaning of words. However, the most outstanding responsibility
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of Hippocampus is being the center of cognition processing. Hippocampus creates and
stores input which flexibly connects to meaning. This process is deteriorated and
failed in autism (28). Autistic children show repetitive requirements, interests, and
unsociability due to difficulty of blood circulation in Temporal lobe (16). Autism finds
difficulty to express emotion and feeling through facial expression which relates to
ineffectiveness of blood circulation in Temporal lobes and Amygdale (17). Decreasing
of blood circulation in Temporal and Frontal lobes relates to poor 1Q score in autism
as well (20). Modern theories lead us to understand that autistic children have poor
short-term memory. Difficulty to activate temporary memory is a key factor of
memorizing events because these information need to be appropriately retrieved (29).
Several studies indicate that there is no memory organizing system in autisms, they
randomly memorize word by word without understanding the actual meaning.
Autistic children have poor memory in complicated tasks; for example, they can
remember numbers but cannot recognize sentences and story which need deep
concentration. They are unable to remember story chronologically (30). Serial
Learning is beneficial for autisms because it helps them to recognize things
chronologically. However, Sequential memory in autisms is poor, they are always
confused with sequences and do not know what to do next. That is why autistic
children are always feel unsecured and anxious in any new situations and changes,
they love doing things repetitively. Otherwise, they will aggressively act out with
resistance to learn new things (28).

According to those studies, autisms have poor short-term memory; the
difficulty in encoding which is the process of transferring input, without attention, any
input cannot be saved. When those information cannot be recalled and retrieved, short-
term memory will not transformed to long-term memory. Short-term memory is
necessary in learning and daily life of autistic children. Short-term memory helps a
person remember names, dates, phone numbers, etc. Due to clinical symptoms of
autisms, they cannot concentrate on anything, this leaves them have the poor memory
which obstructs learning ability. On this ground, to help autisms have better attention
span is the best way to elevate their learning ability which leads to good development

in the end.
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CHAPTER I
MATERIALS AND METHODOLOGY

The effect of Hyperbaric Oxygen Therapy (HBOT) on short-term memory
and development in autistic children is Quasi Experimental Research conducted in
Underwater and Aviation Medicine Division, Abhakornkiartiwong Hospital Sattahip
Naval Base. There is single experimental group with Time Series Design which has
been pre-tested at time series of 1%, 10", 20" 30" ,40™ and post-tested at time series
of 10™, 20™, 30™ and 40™. This study is aimed to study the result of Hyperbaric
Oxygen Therapy (HBOT) to short term-memory and development of autistic children.
Repeated Measure ANOVAs was examined to compare the difference between mean
of short-term memory scores measured by Bead Memory sub-test of Stanford-Binet
Intelligence Scale: Forth Edition (SB-1V). And children development was measured
by Autism Treatment Evaluation Checklist (ATEC) which composes of 4 elements;
verbal and language ability, social skills, intelligence and perception, and behavior.
Then, Bonferroni was applied to deviation analysis (Post-hoc tests) along with graph
tendency consideration after the t-test paired examination.

3.1 Population and Sample
The result of Hyperbaric Oxygen Therapy (HBOT) to short-term memory
and development of autistic children is a purposive study conducted in Underwater

and Aviation Medicine Division, Abhakornkiartiwong Hospital Sattahip Naval Base.

3.1.1 Inclusive criteria or sample
1. Autistic Children age of 2-15
2. DSM-IV-TR diagnostic
3. Children under the doctor’s consideration to have HBOT
4. Children who voluntarily present on waiting list
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5. Children without Mental Retardation (MR) state and 68
points of 1Q score (Standford-Binet Intelligence Scale: 4" edition (SB-1V) Quick
Screening Battery

6. No aspiration infection, sinus, and otitis

7. Parents’ consensus

8. Never considerate HBOT

3.1.2 Exclusive criteria
1. Visual disabilities
2. 1Q score assessed by Standford-Binet Intelligence Scale: 4™
edition (SB-1V) Quick Screening Battery below 68
3. Miss 7 appointments continuously

4. HBOT absence of 7 times (Continuously)

All the chosen children are purposively selected to an experimental group
and control group, calculated by Medcalc (Sampling: Comparison of means). Rely on
Means Difference and Standard Deviation of the HBOT group before and after.

That is;

Type | error - Alpha = 0.05

Type Il error - Beta = 0.20

Means Difference = 32.89

Standard Deviation 1 = 15.213

Standard Deviation 2 = 24.228

Minimal required sample size = 6

The sample size of this study is 10 children but on the way of studying,
there were an exclusive criteria sample due to otitis. On this ground, there were 9
samples at all. The reason why the sample size is very small is that the limitation of
treatment room. It is crucial that the Underwater and Aviation Medicine Division can
deal with only 5 patients by 3 rounds a day. Moreover, according to the design of the
experiment claiming that there are 40 sessions in 4-5 months in this study.
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3.2 Research Instruments

3.2.1 Personal information questionnaire; sex, age, education

background, intelligence scale and therapeutic history

3.2.2 Hyperbaric Oxygen Therapy: HBOT is the treatment which
autistic children will inhale 100% pure oxygen under the high atmosphere pressure in
HBOT room with non-invasive technique. The patient must have physical
investigation before getting the treatment in Hyperbaric Chamber at 1.5 times
atmosphere pressure, for 1 hour once a day on weekdays for 40 sessions under the

supervision of experts.

3.2.3 Standford-Binet Intelligence Scale: 4™ edition (SB-1V) developed
by R.L. Throndike, E.P. Hagen and J.M. Sattler since 1986. This standard test aims at
measuring G-factor intelligence, learning experiences, ability to learn independently,
short-term memory, verbal reasoning, quantitative/numbers reasoning, abstract and
visual reasoning. The examinees must be 2-23 years old examined by a well-trained
psychologist. It takes about 30-90 minutes to complete all 15 subtests individually;
vocabulary, comprehension, absurdities, verbal relations, pattern analysis, copying,
matrices, paper folding and cutting, quantitative, number series, equation building,
bead memory, memory for sentences, memory for digits, and memory for objects. In
this study, autistic children will be assessed by Quick Screening Battery (4 elements of
development) which takes around 30 minutes to complete (32). Here are all the
subtests;

3.2.3.1. Verbal Reasoning Area (33)

Vocabulary subtest in Item Book 1:

-item 1-14 = name things in the picture

-item 15-46 = listen to words and express the meaning of them
Test will stop when examinee fails 3 out of 4 items, or all four

items, at 2 consecutive levels. These levels constitute the ceiling level.
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3.2.3.2. Short term memory Area (34)

Bead Memory in Item Book 2:

- Place the opened box of beads where the examinee can see
them but cannot reach them. Be sure to place the box so that you can easily reach the
beads. Then identify the actual shape of the beads to examinee which are ellipsoid,
saucer, round, and cone, each shape has 3 colors; blue, red, and white.

- Example of a-d; Remove the picture of the bead layout from
its envelope. Place the picture on the table in front of the examinee with the horizontal
row to blue beads closest to the examinee. Say “This is a picture of the kinds of beads
that have in my box.” Hold the bead in your hand. Say “Look at this bead. Point to the
bead in the picture that looks just like this one.” (Point to the picture, sweeping your
hand from the examinee’s left to right.) If the examinee correctly answers 3 or 4 items.
Begin testing with the examinee’s first entry-level item.

- Example of 1-5; With the picture of the bead layout on the
table in front of the examinee, turn over the picture of the layout and show your one
bead to the examinee for 2 seconds. Close your hand over the bead and expose the
picture. Say; “Point to the bead here (point to the picture of the layout) that looks just
like the one I showed you.

- Example of 6-10; With the picture of the bead layout on the
table in front of the examinee, turn over the picture of the layout and show your two
beads to the examinee for 2 seconds. Close your hand over the bead and expose the
picture. Say; “Point to the bead here (point to the picture of the layout) that looks just
like the one I showed you.

- Example of 11-42: With the picture of the bead layout from
Item Book 2 on the table in front of the examinee, show them for 5 seconds. Let the
examiner place the beads on the stick exactly like the picture.

- Test will stop when examinee fails 3 out of 4 items, or all

four items, at 2 consecutive levels.
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3.2.3.3. Quantitative Reasoning Area

Quantitative Subtest in Item Book 1

- Explain; “This block has spots on it, and each side is
different. (Show all six sides to the examinee.) We are going to do some different
things with these blocks. All these blocks are the same.” (Point to the blocks)

- Item 1-3; Place the block in the slot that the face (the side
with one dot) is up. Say “Now put yours here (point to the slot) so that it looks like
mine.”

- Item 4-5; Put the block in the slot with the face up and ask
“How many spots are there on the top?”

- Item 6-8; Place 2 blocks in the slot that the face (the side with
2 and 1 dot) is up. Say “Now put yours here (point to the slot) so that it looks like
mine.”

- Item 9-11; Place 3 blocks in the slot that the face (the side
with 2, 4, 3 dots) is up. Ask “How many spots are there on the top?”

- Item 12; Put the blocks in the slot in the order 1-2-3-4. Give
two blocks to the examinee and say “There is a reason why the tops of these blocks
(point to blocks in the slot) are in this order. See if you can figure out the reason. Then
put your two blocks next to these so that the tops that should come next are beside
them.” (Put the blocks and tray away.)

- Item 13-30; Show the examinee some pages with pictures on
them and ask them a question about each picture. Examinee can use the scratch paper
and pencil to answer the question.

- Item 30-40; Read each question to the examinee. Examinee
can use the scratch paper and pencil to answer the question.

Test will stop when examinee fails 3 out of 4 items, or all four
items, at 2 consecutive levels.

3.2.3.4. Abstract/Visual Reasoning Area

Pattern Analysis in Item Book 1

- Item 1-6; There are three-hole form board with whole pieces
(circle, triangular, rectangular, and semi-pieces). Ask “Put them all back into their
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holes.” Start with full pieces to semi-pieces and use only semi-pieces in item 5-6.
These items are not timed.

- Item 7-24; Show the cubes to the examinee (one is pure white
and other 5 cubes are black and white). Explain that the cube will be increased 1-4
from easy to difficult level. The examiner will make the cube pattern and the examinee
will copy it in 30 seconds.

- Item 25-42; Theses item use pictures of the patterns. Items
are timed in 30-90 seconds. The number of the blocks will be increased from easy to
difficult level (3-4 blocks). (33)

Test will stop when examinee fails 3 out of 4 items, or all four
items, at 2 consecutive levels.

The interpretation of the subtest relies on T-score consisted of
4 area scores; verbal/comprehension, nonverbal reasoning/ visualization, quantitative
and short-term memory, and composite score. The internal consistency reliability of
items in 17 and above age group = 0.95-0.99, median = 0.97. Subtest’s median = 0.73-
0.94, memory for objects subtest has the lowest and paper folding and cutting subtest
is high. Validity of the subtest in each age group = 0.66 — 0.96. Memory for objects
subtest in age of 10 is low and Pattern analysis in age of 18 — 23 is high. Criterion
Validity is tested comparatively to other standard tests; such as, Stanford-Binet form
L-M, WISC-R, WWPSI, WAIS-R, and K-ABC in normal and exceptional population.
According to 13 studies, SB-IV relates to those standard tests = 0.27 — 0.97 with
median correlation = 0.80 which means that SB-1V has concurrent validity (31).

3.2.4 Short-term memory measuring by subtest Bead Memory (34)

Place the opened box of beads where the examinee can see them but
cannot reach them. Be sure to place the box so that you can easily reach the beads.
Then identify the actual shape of the beads to examinee which are ellipsoid, saucer,
round, and cone, each shape has 3 colors; blue, red, and white.

- Example of a-d; Remove the picture of the bead layout from its envelope.
Place the picture on the table in front of the examinee with the horizontal row to blue
beads closest to the examinee. Say “This is a picture of the kinds of beads that have in

my box.” Hold the bead in your hand. Say “Look at this bead. Point to the bead in the
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picture that looks just like this one.” (Point to the picture, sweeping your hand from
the examinee’s left to right.) If the examinee correctly answers 3 or 4 items. Begin
testing with the examinee’s first entry-level item.

- Example of 1-5; With the picture of the bead layout on the table in front
of the examinee, turn over the picture of the layout and show your one bead to the
examinee for 2 seconds. Close your hand over the bead and expose the picture. Say;
“Point to the bead here (point to the picture of the layout) that looks just like the one |
showed you.

- Example of 6-10; With the picture of the bead layout on the table in front
of the examinee, turn over the picture of the layout and show your two beads to the
examinee for 2 seconds. Close your hand over the bead and expose the picture. Say;
“Point to the bead here (point to the picture of the layout) that looks just like the one |
showed you.

- Example of 11-42: With the picture of the bead layout from Item Book 2
on the table in front of the examinee, show them for 5 seconds. Let the examiner place
the beads on the stick exactly like the picture.

Test will stop when examinee fails 3 out of 4 items, or all four items, at 2
consecutive levels. Total score is 42, scoring depends on standard score which relates

to age of examinee, then sum up the composite score.

3.2.5 Autism Treatment Evaluation Checklist (ATEC) (35)

ATEC had been developed since 1999 in order to evaluate the progress of
treatments in both children and adult autism. Moreover, ATEC benefits parents and
teachers in monitoring the development of autistic children in 4 elements; verbal and
language, social skills, intelligence and perception, and behavior. ATEC helps the
doctors, parents and researchers evaluate the result of any interventions implemented
to autism. Only one way to investigate the effectiveness of any treatments is to
constraint other treatments ‘effects. Time we spend to prove the effectiveness of those
treatment is variable; some may require 6-10 ATECs while others spends a couple of

months to complete
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3.2.5.1 Reliability

Internal congruence of ATEC was examined by Split-half
reliability more than 1300 tests in ATECs. It is 0.94.

3.2.5.2 Distribution of Score

The purpose of ATEC is to compare pre and post of ATEC

scores (Less score means good)

Scale | | Scale Il Scale 111 Scale IV
Speech | Sociability | Sensory/Cognitive | Health/Physical/ | 1otg)
Range: | Range: 0- Awareness Behavior Range:
0-28 40 Range: 0-36 Range: 0-75 0-180
Centile
Mild 0-2 0-4 0-5 0-8 0-30
0-9 3-5 5-7 6-8 9-12 31-41
10-19 6-7 8-10 9-11 13-15 42-50
20-29 8-10 11 12-13 16-18 51-57
30-39 11-12 12-13 14-15 19-21 58-64
40-49 13-15 14-15 16-17 22-24 65-71
50-59 16-19 16-18 18-19 25-28 72-79
60-69 20-21 19-21 20-21 29-32 80-89
70-79 22-24 22-25 22-25 33-39 90-103
80-89 25-28 26-40 26-36 40-75 104-179
90-99
Severe
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3.3 Research Methodology

OWk 1Wk 2Wk 3Wk 4Wk SWk 6Wk 7Wk BWk SWic 10Wk 11Wk 12Wk 13Wk 14Wk 15Wk 16

3.1.1 Contact to the director of Queen Sirikit Hospital and
Abhakornkiartiwong hospital Sattahip Naval Base, the HBOT Center, Underwater and
Aviation Medicine Division in order to ask for permission to collect data.

3.1.2 Orientate all the autistic children’s parents in order to clarify about

what will be done by this study.

3.1.3 Autistic children were assessed by Standford-Binet Intelligence
Scale: 4™ edition (SB 1V) Quick Screening Battery (Vocabulary, Pattern Analysis,
Quantitative, and Bead Memory) (before having HBOT 1% or 40 days)

3.1.4 Orientate how to use Autism Treatment Evaluation Checklist
(ATEC) to all parents and ask them to try ATEC to assess their children’s
development. (before having HBOT 1% or 40 days)

3.1.5 Autistic children were assessed by by Standford-Binet Intelligence
Scale: 4™ edition (SB-1V) Quick Screening Battery (Bead Memory) and Autism
Treatment Evaluation Checklist (ATEC) in week 2", 4™ 6™ 8" (before having HBOT
10", 20™, 30", 40™). After week 8, children were sent to have HBOT at Underwater

and Aviation Medicine Division, Abhakornkiartiwong hospital Sattahip Naval Base.
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3.1.6 At week 10", after 10 sessions of having HBOT, autistic children
could have 15-20 minutes break in order to make sure that no threat were found and
they are ready to have 1Q assessment by Standford-Binet Intelligence Scale: 4™ edition
(SB 1V) Quick Screening Battery (Bead Memory). Then, parents assess the
development (ATEC).

3.1.7 At week 12" after 20 sessions of having HBOT, autistic children
could have 15-20 minutes break in order to make sure that no threat were found and
they are ready to have 1Q assessment by Standford-Binet Intelligence Scale: 4™ edition
(SB 1V) Quick Screening Battery (Bead Memory). Then, parents assess the
development (ATEC).

3.1.8 At week 14" after 30 sessions of having HBOT, autistic children
could have 15-20 minutes break in order to make sure that no threat were found and
they are ready to have 1Q assessment by Standford-Binet Intelligence Scale: 4™ edition
(SB 1V) Quick Screening Battery (Bead Memory). Then, parents assess the
development (ATEC).

3.1.9 At week 16" after 40 sessions of having HBOT, autistic children
could have 15-20 minutes break in order to make sure that no threat were found and
they are ready to have 1Q assessment by Standford-Binet Intelligence Scale: 4™ edition
(SB 1V) Quick Screening Battery (Bead Memory). Then, parents assess the
development (ATEC).

3.1.10 All the data are statistically analyzed.\
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3.4 Data Analysis

3.4.1 Descriptive statistic: Mean (X), Percentage (%)

3.4.2 Repeated Measure ANOVAs was examined to compare the
difference between mean of short term memory scores measured by Bead Memory
sub-test of Stanford-Binet Intelligence Scale: Forth Edition (SB-1V). And children
development was measured by Autism Treatment Evaluation Checklist (ATEC) which
composes of 4 elements; verbal and language ability, social skills, intelligence and
perception, and behavior deviation. Then, Bonferroni was applied to deviation analysis
(Post-hoc tests) along with graph tendency consideration after the t-test paired

gxamination.
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CHAPTER IV
RESEARCH RESULTS

The effect of Hyperbaric Oxygen Therapy (HBOT) on short-term memory
and development in autistic children is Quasi Experimental Research conducted in
Underwater and Aviation Medicine Division, Abhakornkiartiwong Hospital Sattahip
Naval Base. There is single experimental group with Time Series Design which has
been pre-tested at time series of 1%, 10", 20™, 30" ,40™ and post-tested at time series
of 10", 20", 30™ and 40™. This study aimed to study the result of Hyperbaric Oxygen
Therapy (HBOT) to short term-memory and development of autistic children.
Repeated Measure ANOVAs was examined to compare the difference between mean
of short-term memory scores measured by Bead Memory sub-test of Stanford-Binet
Intelligence Scale: Forth Edition (SB-1V). And children development was measured
by Autism Treatment Evaluation Checklist (ATEC) which composes of 4 elements;
verbal and language ability, social skills, intelligence and perception, and behavior.

The results of the study are mainly displayed in these 3 parts;

4.1 Population data of the samples

4.2 The effect of Hyperbaric Oxygen Therapy (HBOT) on short-term
memory in autistic children

4.3 The effect of Hyperbaric Oxygen Therapy (HBOT) to 4 elements of
autistic children development; verbal and language, social skills, intelligence and

perception, and behavior
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Part 1 Population data of the samples

Table 4.1 Numbers and percentage of autistic children divided by sex, age, grade,

1Q score, and treatment

General characteristics N (9) Percentage (%)
Sex

Male 7 77.8
Female 2 22.2
Age (Year and Month)

3.0-3.11 1 11.1
4.0-4.11 3 33.3
9.0-9.11 1 11.1
10.0-10.11 1 11.1
13.0-13.11 2 22.2
14.0-14.11 1 11.1
Mean 7.22 SD 4.522

Grade

Pre-primary 4 44.4
Primary 5 55.6
1Q score

79-88 low average 4 44.4
68-78 slow learner 5 55.6
Current treatment

Drug 2 22.2
Individual early stimulation 3 33.3
Speech Therapy 6 66.7
Behavior Therapy 2 22.2
Occupational Therapy 5 55.5
Alternatives 4 44 .4

*more than one can be

picked
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Table 4.1 shows all the 9 autistic children; 7 males (77.8%) and 2 females
(22.2%). There are 3 children age of 4-4 years and 11 months (33.3%), 2 children age
of 13-13 years and 11 months (22.2%), and 1 each age of 3-3 years and 11 months, 9-9
years and 11 months, 10-10 years and 11 months, and 14-14 years and 11 months
(11.1%) (Mean=7.22, SD=4.522). There are 5 primary children (55.6%) and 4
preprimary children (44.4%). There are 5 slow learners (55.6%) and 4 low average
learners (44.4%). 6 of them are treated by speech therapy (66.7%) and 5 of them are
treated by occupational therapy (55.5%), and 4 of them are treated by alternatives
(44.4%).

Part 2: The result of Hyperbaric Oxygen Therapy (HBOT) to short-

term memory of autistic children

Table 4.2 Short-term memory score from Bead Memory subtest in several time

series
Time series

ID 1 2 3 4 5 6 7 8 9
Before 1% 86 80 104 90 76 100 94 64 60
Before 10" 86 80 106 90 82 100 94 64 56
Before 20™ 92 80 106 84 82 104 94 64 54
Before 30" 96 80 110 90 86 110 08 62 54
Before 40" 96 80 116 94 86 110 98 62 54
After 10" 108 98 118 104 116 122 108 64 56
After 20" 116 102 126 112 126 132 116 94 56
After 30" 122 104 128 112 128 134 120 102 60

After 40" 124 104 132 114 134 144 128 108 62
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Table 4.3 Mean and Standard Deviation of Short-term memory from Bead
memory subtest, Stanford — Binet Intelligence Scale: 4" Edition (SB-1V) in

several time series

Period of Time Mean Std. Deviation
Before 1 83.78 15.213
Before 10" 84.22 16.138
Before 20" 84.44 17.198
Before 30" 87.33 19.468
Before 40" 88.44 20.513
After 10" 99.33 23.558
After 20" 109.11 23.369
After 30" 112.00 22.271
After 40" 116.67 24.228

Table 4.4 Repeated Measure Anova; compared the changeability of Shot-term
memory Mean score of before having HBOT 1%, 10", 20", 30", 40" and after
10™ 20™, 30™, 40"

Source of SS Df MS F
Variance
Between 27114.667 8
Subjects
Within Subjects 12777.778 1.670 7653.139 33.430**
Within Cell 3057.778 13.357 228.929

**p < .001
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Table 4.5 Short-term memory Mean score of Pre and Post-test before having
HBOT 1%, 10™, 20", 30", 40" and after 10™, 20™, 30™, 40"

(1) Period of (J) Time Mean Difference (I-  Std. Error Sig.”
Time series J)

Before 1 Before 10" -444 .868 1.000
Before 20" -.667 1.491 1.000

Before 30" -3.556 1.966 1.000

Before 40" -4.667 2.108 1.000

After 10" -15.556 4,279 239

After 20" -25.333* 4.702 024

After 30" -28.222* 4.789 013

After 40" -32.889* 5.324 010

Before 10" Before 1° 444 .868 1.000
Before 20" -.222 1.128 1.000

Before 30" -3.111 1.532 1.000

Before 40" -4.222 1.648 1.000

After 10" -15.111 3.592 107

After 20" -24.889* 3.946 .008

After 30" -27.778* 4,116 .005

After 40" -32.444* 4.664 .004

Before 20" Before 1% 667 1.491 1.000
Before 20" 222 1.128 1.000

Before 30" -2.889 949 576

Before 40" -4.000 1.414 799

After 10" -14.889 3.352 078

After 20" -24.667* 3.651 .005

After 30" -27.556* 3.723 .003

After 40" -32.222% 4,235 .002

Before 30"  Before 10" 3.556 1.966 1.000
Before 20" 3.111 1.532 1.000

Before 30" 2.889 949 576
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Table 4.5 Short-term memory Mean score of Pre and Post-test before having
HBOT 1%, 10" 20" 30" 40" and after 10", 20", 30", 40" (cont.)

(1) Period of (J) Time Mean Difference (I-  Std. Error Sig.”
Time series J)

Before 40" -1.111 754 1.000

After 10" -12.000 2.848 106

After 20" -21.778* 3.455 .008

After 30" -24.667* 3.682 .005

After 40" -29.333* 4.110 .004

Before 40" Before 1° 4.667 2.108 1.000
Before 20" 4,222 1.648 1.000

Before 30" 4.000 1.414 799

Before 40" 1.111 754 1.000

After 10" -10.889 3.021 250

After 20" -20.667* 3.621 016

After 30" -23.556* 3.983 013

After 40" -28.222* 4.390 .007

After 10" Before 1° 15.556 4.279 239
Before 10" 15.111 3.592 107

Before 20" 14.889 3.352 078

Before 30" 12.000 2.848 106

Before 40" 10.889 3.021 250

After 20" -9.778 2.785 272

After 30" -12.667 3.350 194

After 40" -17.333 3.844 071

After 20" Before 1° 25.333* 4.702 024
Before 10" 24.889* 3.946 .008

Before 20" 24.557* 3.651 .005

Before 30" 21.778* 3.455 .008

Before 40" 20.667* 3.621 016

After 20" 9.778 2.758 212
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Table 4.5 Short-term memory Mean score of Pre and Post-test before having
HBOT 1%, 10" 20" 30" 40" and after 10", 20", 30", 40" (cont.)

(1) Period of (J) Time Mean Difference (I-  Std. Error Sig.”
Time series J)

After 30" -2.889 1.006 784

After 40" -7.556* 1.482 034

After 30" Before 1 28.222* 4.789 013
Before 10" 27.778* 4.116 .005

Before 20" 27.556* 3.723 .003

Before 30" 24.667* 3.682 .005

Before 40" 23.556* 3.983 013

After 20" 12.667 3.350 194

After 30" 2.889 1.006 748

After 40" -4.667 1.106 105

After 40 Before 1° 32.889* 5.324 .010
Before 10" 32.444% 4.664 .004

Before 20" 32.222* 4.235 .002

Before 30" 29.333* 4.110 .004

Before 40" 28.222* 4.390 .007

After 20" 17.333 3.844 071

After 30" 7.556* 1.482 034

After 40" 4.667 1.106 105

*p<.05
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Graph 4.1 Tendency of the changeability of short-term memory mean score
before 1%, 10™, 20™, 30™, 40" and after having HBOT 10™, 20™, 30™, 40™
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Table 4.2, 4.3, 4.4, 45 and graph 4.1 of Repeated Measure Anova
(Greenhouse-Geisser) statically show that the changeability of Shot-term memory
Mean score is significantly different in each period of time (F (1.670, 7653.139) =
33.430, p<0.001)).

Then, Bonferroni was applied to variance analysis (Post-hoc tests) along
with graph tendency consideration after the t-test paired examination. This shows that
HBOT slightly increases short-term memory mean score before having HBOT 1% and
10", 20" 30" 40" and 10M (83.78+15.213/84.22+16.138, 84.44+17.198,
87.33+19.468, 88.44+20.513, 99.33+23.558 points respectively). Before 10" and 20",
30" 40™ and after 10™ (84.22+16.132 / 84.44+17.198, 87.33+19.468, 88.44+20.513,
99.33+23.558 points respectively). Before 20™ and 30", 40™ and 10™ (84.44+17.198/
87.33+19.468, 88.44+20.513, 99.33+23.558 points respectively). Before 30" and 40"
and 10™ (87.33+19.468/88.44+20.513, 99.33+23.5588 points respectively). After 10"
and 20", 30" 40™ (99.33+23.558/109.11+23.369, 112.00+22.271, 116.67+24.228
points respectively). After 20™ and 30" (109.11+£23.369/112.00£22.271 points). After
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30™ and 40™ (112.00+22.271/116.67+24.228A=uun). Pre and Post-test Mean score of

short-term memory significantly have no difference (p>.05).

However, having Hyperbaric Oxygen Therapy (HBOT) increases mean
score of short-term memory from after 20™ and before 1%, 20", 30", 40™ and after 40™
(109.11+23.369/83.78+15.213, 84.22+16.138, 84.44+17.198, 87.33+£19.468,
88.44+20.513). After 30" and before 1%, 20", 30", 40" (112.00+22.271/83.78+15.213,
84.22+16.138, 84.44+17.198, 87.33£19.468, 88.44+20.513). After 40™ and before 1%,
20" 30™ 40™ | HBOT statistically significant increases short-term memory mean

score (p<.05).

Part 3 The result of Hyperbaric Oxygen Therapy (HBOT) to 4
elements of autistic children development; verbal and language, social

skills, intelligence and perception, and behavior.

Table 4.6 the 4 elements of autistic children development; verbal and
language, social skills, intelligence and perception, and behavior from Autism
Treatment Evaluation Checklist (ATEC) in each period of time.

Period of
Time 1 2 3 4 5 6 7 8 9
ID

Before 1% 62 97 44 65 53 84 48 54 01
Before 10" 61 97 44 65 53 84 48 54 91
Before 20" 61 97 44 65 53 68 48 54 92
Before 30" 61 97 42 65 53 68 48 54 90
Before 40™ 61 97 42 65 53 68 48 54 90

After 10" 47 94 37 61 49 38 40 51 83
After 20" 40 89 36 53 47 23 28 48 75
After 30" 33 85 32 42 45 28 25 45 68

After 40" 28 84 22 41 45 33 26 43 65




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Clinical Psychology) / 37

Table 4.7 Mean score and Standard Deviation of the 4 elements of autistic

children development; verbal and language, social skills, intelligence and

perception, and behavior from Autism Treatment Evaluation Checklist (ATEC)

in each period of time.

Period of Time Mean Std. Deviation
Before 1% 66.33 19.526
Before 10 66.33 19.545
Before 20™ 64.56 18.615
Before 30™ 64.11 18.543
Before 40™ 64.22 18.546
After 10" 55.44 20.255
After 20" 48.89 21.427
After 30" 44.89 19.795
After 40" 43.00 20.087

Table 4.8 Repeated Measure Anova; compared the changeability of the 4

elements of autistic children development mean score before 1%, 10", 20", 30",

40" and after 10", 20" 30" 40t

Source of SS Df MS F
Variance
Between 24675.728 8
Subjects
Within Subjects 6681.506 1.237 5401.610 17.682**
Within Cell 3022.938 9.896 305.484

**p < .001
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Table 4.9 the 4 elements of autistic children development mean score; compared
Pre and Post-test before having HBOT 1%, 10", 20", 30", 40" and after 10", 20",

30th, 4Oth
() Period of (J) Time Mean Difference (I-  Std. Error Sig.”
Time series J)

Before 1% Before 10" .000 167 1.000
Before 20" 1.778 1.786 1.000

Before 30" 2.222 1.738 1.000

Before 40" 2.111 1.759 1.000

After 10" 10.889 4,566 1.000

After 20" 17.444 5.800 608

After 30" 21.444 4,958 .091

After 40" 23.333* 4,384 026

Before 10" Before 1 .000 167 1.000
Before 20" 1.778 1.786 1.000

Before 30" 2.222 1.738 1.000

Before 40" 2.111 1.752 1.000

After 10" 10.889 4,535 1.000

After 20" 17.444 5.774 595

After 30" 21.444 4,939 .809

After 40" 23.333* 4.353 024

Before 20" Before 1° -1.778 1.786 1.000
Before 10" -1.778 1.786 1.000

Before 30" 444 294 1.000

Before 40" 333 333 1.000

After 10" 9.111 2.870 471

After 20" 15.667 4.160 198

After 30" 19.667* 3.500 018

After 40" 21.556* 3.145 .005

Before 30" Before 1 -2.222 1.738 1.000
Before 10" -2.222 1.738 1.000
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Table 4.9 the 4 elements of autistic children development mean score; compared
Pre and Post-test before having HBOT 1%, 10", 20", 30", 40" and after 10", 20",
30™, 40™ (cont.)

() Period of (J) Time Mean Difference (I-  Std. Error Sig.”
Time series J)

Before 20™ -.444 249 1.000

Before 40™ -111 111 1.000

After 10" 8.667 2.906 631

After 20" 15.222 4.212 246

After 30" 19.222* 3.539 022

After 40" 21.111* 3.107 .005

Before 40" Before 1% 22111 1.759 1.000
Before 10™ -2.111 1.752 1.000

Before 20™ -.333 333 1.000

Before 30™ 111 111 1.000

After 10" 8.778 2.886 577

After 20" 15.333 4.197 233

After 30" 19.333* 3.547 022

After 40" 21.222% 3.117 .005

After 10" Before 1% -10.889 4.566 1.000
Before 10™ -10.889 4.535 1.000

Before 20™ -9.111 2.870 471

Before 30™ -8.667 2.906 631

Before 40™ -8.778 2.886 577

After 20" 6.556 1.538 .099

After 30" 10.556* 1.625 .007

After 40" 12.444* 1.966 .008

After 20" Before 1% -17.444 5.800 608
Before 10™ -17.444 5.774 595

Before 20™ -15.667 4.160 .198

Before 30" -15.222 4212 246
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Table 4.9 the 4 elements of autistic children development mean score; compared
Pre and Post-test before having HBOT 1%, 10", 20", 30", 40" and after 10", 20",

30™, 40™ (cont.)

b

() Period of (J) Time Mean Difference (I-  Std. Error Sig.
Time series J)
Before 40" -15.333 4.197 233
After 10" -6.556 1.538 .099
After 30" 4.000 1.462 923
After 40" 5.889 2.514 1.000
After 30" Before 1 -21.444 4.958 .091
Before 10" -21.444 4,939 .089
Before 20" -19.667* 3.500 018
Before 30" -19.222* 3.539 022
Before 40" -19.333* 3.547 022
After 10" -10.556* 1.625 .007
After 20" -4.000 1.462 923
After 40" 1.889 1.379 1.000
After 40" Before 1% -23.333* 4.384 .026
Before 10" -23.333* 4.353 024
Before 20" -21.556%* 3.145 .005
Before 30" -21.111* 3.107 .005
Before 40" -21.222* 3.117 .005
After 10" -12.444* 1.966 .008
After 20" -5.889 2.514 1.000
After 30" -1.889 1.379 1.000

*p<.05
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Graph 4.2 Tendency of the changeability of the 4 element of autistic development
mean score before 1%,10™, 20" 30™, 40™ and after having HBOT 10", 20", 30",
40"
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Table 4.6, 4.7, 4.8, 49 and graph 4.2 Repeated Measure Anova
(Greenhouse-Geisser) statically shows that the changeability of the 4 elements of
autistic children development mean score is significantly different in each period of
time (F (1.237, 5401.610)=17.682, p<0.001)).

Then, Bonferroni was applied to variance analysis (Post-hoc tests) along
with graph tendency consideration after the t-test paired examination. This shows that
HBOT decreases mean score of the 4 elements of autistic development; verbal and
language, social skills, intelligence and perception, and behavior comparing before 1%
and 10", 20™ 30™ 40™ and after 10" 20" 30", (66.33+19.526/66.33+19.545,
64.56+18.615, 64.11+18.543, 64.22+18.546, 55.44+20.255, 48.89+21.427,
44.89+19.795 points respectively). Before 10™ and 20", 30", 40" and after 10™, 20",
30" (66.33+19.545/64.56+18.615, 64.11+18.543,  64.22+18.546, 55.44+20.255,
48.89+21.427, 44.89+19.792 points respectively). Before 20" and 30", 40" and after
10™, 20™ (64.56+18.615, 64.11+18.543, 64.22+18.546, 55.44+20.255, 48.89+21.427
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points orderly). Before 30" and 40" and after 10" (64.11+18.543/64.22+18.546,
55.44+20.255  points  respectively). Before 40" and  after 10"
(64.22+18.546/55.44+20.255  points  respectively).  After 10" and 20"
(55.4+20.255/48.89+21.427 points respectively). After 20" and 30" 40"
(48.89+21.427/ 44.89+19.795, 43.00+20.087 points respectively). After and 40"
(44.89+19.795/43.00£20.087 points respectively). Pre and Post-test Mean score of the
4 elements of autistic development significantly have no difference (p>.05).

However, having Hyperbaric Oxygen Therapy (HBOT) decreases mean
score of the 4 elements of autistic development from after 30" and before 20", 30",
40" and 10" (44.89+19.795/64.56+18.615, 64.11+18.543, 64.22+18.546,
55.44+20.255). After 40" and before 1% 20", 30" 40™ and after 10"
(43.00£20.087/66.33+19.526, 66.33+19.545, 64.56+18.615, 64.11+18.543,
64.22+18.546, 55.44+20.255). This comes up with the statistically significant

decreasing of the 4 elements of autistic development mean score (p<.05).
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CHAPTER V
DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

This research aimed to study the effect of Hyperbaric Oxygen Therapy
(HBOT) on short-term memory and development of autistic children. The results of
the study base on these following hypotheses;

1. Mean score of short-term memory of autistic children will significantly
increase after having HBOT.

2. Mean score of the 4 developmental elements of autistic children; verbal
and languages, social skills, intelligence and perception, and behavior, will

significantly decrease after having HBOT.

5.1 Hypotheses 1: Mean score of short-term memory of autistic
children will significantly increase after having Hyperbaric Oxygen
Therapy (HBOT).

The result of this study shows that mean score of short-term memory of
autistic children will significantly increase after having HBOT (p<0.001) (Table 4.4).
To have Hyperbaric Oxygen Therapy (HBOT) increases mean score of short-term
memory from after 20™ and before 1%, 20™, 30", 40™ and after 40™. After 30™ and 40"
and before 1%, 20" 30", 40™ HBOT statistically significantly increases short-term
memory mean score (p<.05). (Table 4.5 and graph 4.1)

After having Hyperbaric Oxygen Therapy (HBOT) 20, 30 and 40 sessions
increases short-term memory of autistic children. Researcher and parents of the study
have noticed the changed behavior in each period of time both before and after.

Before having HBOT 1%, 10", 20" autistic children have attention deficit
and hyperactivity. They always cry out loud when being frustrated. Some of them
cannot understand the conditions of the experiment which ask them to see the picture

just only once. On this ground, they often ask to see that picture all the time.
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Moreover, they cannot concentrate and complete their tasks, with short attention span;
they usually ran away from any assignments. They only glance on the picture for few
minutes, then fetch the beads to play. They cannot watch and remember in 5 seconds
without warning words. In the high function autistic children, they can sit still but no
attention to remember the picture. The children will watch for only seconds and
continue playing the beads before the time is up. Being rush causes mistakes, they
sometimes forget when doing task in the middle of the test.

Before having HBOT 30" and 40", autistic children know their tasks after
having done for 3 weeks. They can sit and concentrate longer. However, some cases
still give up doing tasks. They can better recognize the picture in order to point and do
with the beads. Accordingly, short-term memory score slightly increases. Their
parents report that they try to remember how to test regarding color and shape in order
to practice their kids at home.

After 10", the kids can sit and wait. They have better listening skill and are
able to follow the instruction. They can work with longer attention span obviously.
Some cases can watch and name the colors of the beads, so short-term memory score
increases.

After 20", the kids can sit and wait. Longer concentration in task is shown
with no verbal aggression and good compliance. Some cases can watch and name the
colors of the beads, so short-term memory score continuously increases.

After 30", the kids have better attention span in completing task. Some
cases can set their goal to achieve remembering more and more pictures. They pay
high attention in pointing and naming the shapes of the beads, so short-term memory
score continuously increases.

After 40", before taking the test, the children were asked to recall what
they have previously done, they did it very well. Their parents confirm what the
children recall and tell to the examinee chronologically. They can set goal for
remembering more picture than the last time. As well, they can show effective
memorizing, keep the eye on pictures, concentrate on task and try to name shapes and
colors of the beads. Short-term memory score continuously increases.

The result of this study harmonizes to the study of Rossignol et al. (2006)
regarding Single Photonemission Computed Tomography (SPECT) and Positron
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Emission Tomography (PET) revealed that the decreasing of blood circulation in brain
directly relates to any clinical symptoms of autism; repetitive behaviors, self-
stimulated actions, communication deficits and unsociability. However, after having
HBOT, all those symptoms seem to be better in many areas; gross motor, memory,
attention, verbal and language (23). On this ground, this study confirms the

effectiveness of HBOT to the short-term memory in autism.

5.2 Hypotheses 2: mean score of the 4 developmental elements of
autistic children; verbal and languages, social skills, intelligence and
perception, and behavior, will significantly decrease after having
HBOT.

The result of this study indicates that mean score of the 4 developmental
elements of autistic children; verbal and languages, social skills, intelligence and
perception, and behavior, will significantly decrease after having HBOT (p<0.001)
(Table 4.8).

After having HBOT 30" and before 20™, 30", 40", and after 10", after 40™
and before 1%, 10", 20", 30", 40™, and after 10", the 4 element of autistic children
development scores significantly decrease (p<.05) (Table 4.9 and graph 4.2). This
means that at 30" and 40" of Hyperbaric Oxygen Therapy effect to the 4 elements of
autistic children development observed by researcher and parents in each time period
both before and after the treatment as the following:

Before having 1% and 10" HBOT, in verbal and language, some children
can express a couple of words yet cannot express their needs. They hardly react to the
direction “No” or “Stop” properly, some of them still are hyperactive with aggressive
responses. Some can say short sentences; partially express their feeling. In social skill,
children hardly have eye contact and poor social interaction. In intelligence and
perception, the kids can recognize when they are called, they really like to watch TV
but have no understanding the whole story, moreover, they are self-concerned. In

behavior and health, some are hyperactive, sensible to any sounds, aggressive,
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emotional, acting out, obsessive-compulsive, hand-concerned, repetitive verbal and
voice, belongings fixated, eating disorder, and environment ignorant.

Before having 20", 30", 40™ 2 weeks later, the 4 elements of autistic
children development mean scores slightly decrease. From the interview, all parents
indicate that their kids also have other interventions while having HBOT which may
benefit to them. Moreover, all the parents have the common problem, with the
common solution, the kids get slightly better at 20™. However, their major clinical
symptoms still remain at 30" and 40"

After having 10™ HBOT, in verbal and language, the children begin to
understand and response to the words “No” and “Stop”. Some cases with good verbal
and language might show few progresses in this aspect. In social skills, they have
better cooperation. In intelligence and perception, they understand the instruction or
explanation more clearly with better attention. In behavior and health, the children can
sit and concentrate to their task. They have better sleeping and eating habit. On this
ground, the 4 elements of autistic children development gradually decrease.

After having 20™ HBOT, in verbal and language, some kids previously
express “No” through body language, they can say “No” eventually. In social skills,
they have better cooperation with good manner and listen to the direction. No
hyperactive behavior in public place is observed. In intelligence and perception,
previous aggression disappears; they comply with no resistance to correct the task. In
behavior and health, the kids are able to sit alone and keep quiet, completing task with
few stimulated words. Any repetitive behaviors gradually decrease. Moreover, they
can express their feelings; happy, sad right to the situation. So the 4 elements of
autistic children development continuously decrease.

After having 30" HBOT, in verbal and language, the children can talk 3-4
words with expansion of vocabulary. They can also communicate their need clearly. In
social skills, they have better interest in environment. In intelligence and perception,
the kids can read books and finish their homework without any help. They understand
and accept the complicated conditions. They can remember their daily life activities.
In behavior and health, the children have better concentration in accomplishing task.
Eating and Sleeping problems, as well as, repetitive behavior decrease continuously.

Thereby the 4 elements of autistic children development continuously decrease.
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After having 40" HBOT, in verbal and language, the children can tell story
with completion sentences. They can express words right to the situations. They can
tell what they need. The communication skills have great progress; clearer and more
comprehensible. In social skills, the kids have a big move in participating with people;
family members, peers, for instance. They have better eye-contact. They can express
their love to their parents. Less anti-social behaviors are shown. In intelligence and
perception, they can tell their daily life activities, put things in chronological order,
follow the instructions, and paying attention (especially their favorite ones). In
behavior and health, the kids have less hyperactive and aggressive behavior
significantly. Showing interest to surroundings with few repetitive behaviors is
obviously seen. Thus the 4 elements of autistic children development continuously
decrease.

The result of this study harmonizes to the study of Rossignol et al. (2009)
indicates that autistic children having HBOT at 1.3 atmosphere pressure for 40
sessions will have significantly better verbal and language, social skills, eye-contact,
and cognition (10). In Thailand, Jessada Jongpaiboonpatana et al. (2009) conducted
the study of HBOT in Thai autism; 7 cases have been treated by 1.3 times of HBOT at
10 time series. There were pre and post-test in 5 dimensions; social skills, fine motor
and coordination, language, gross motor, and self-care ability. The result of this study
revealed that after having HBOT, there significantly were 75% obviously
improvement with 25% slightly (11). And Mayuree Sumpunwiwat et al. (2012)
indicated that Hyperbaric Oxygen Therapy is beneficial for autistic behavior.
According to ATEC assessment, 100 autistic children has improvement in overall
behavior and development after having 40 sessions of HBOT at 1.5 times (12). This
study shows that Hyperbaric Oxygen Therapy (HBOT) effects to autistic children
development. Moreover, parents continuously use ATEC in order to observe and early
stimulate the kids throughout the research will benefit to their children’s development

fruitfully.
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5.3 Conclusion

The effect of Hyperbaric Oxygen Therapy (HBOT) on short-term memory
and development of autistic children is Quasi Experimental Research. There is single
experimental group with Time Series Design which has been pre-tested at time series
of 1%, 10™, 20™, 30™ ,40™ and post-tested at time series of 10", 20", 30" and 40™. This
study is aimed to study the result of Hyperbaric Oxygen Therapy (HBOT) to short
term-memory and development of autistic children. Repeated Measure ANOVAs was
examined to compare the difference between mean of short-term memory scores
measured by Bead Memory sub-test of Stanford-Binet Intelligence Scale: Forth
Edition (SB-1V). And children development was measured by Autism Treatment
Evaluation Checklist (ATEC) which composes of 4 elements; verbal and language
ability, social skills, intelligence and perception, and behavior. Then, Bonferroni was
applied to deviation analysis (Post-hoc tests) along with graph of tendency
consideration after the t-test paired examination. The conclusions of the study are
described below;

Mean score of short-term memory of autistic children will significantly
increase after having Hyperbaric Oxygen Therapy (p<0.001). When pre and post of
short-term memory mean scores are compared after 20", 30" and 40", they
significantly increase (p<.05).

Mean score of the 4 developmental elements of autistic children; verbal
and languages, social skills, intelligence and perception, and behavior, significantly
decrease after having Hyperbaric Oxygen Therapy (p<0.001). When pre and post of
autistic development mean scores are compared after 30" and 40™, all the 4 elements
of autistic development significantly decrease (p<.05).

Hence Hyperbaric Oxygen Therapy (HBOT) benefits to autistic children
short-term memory after 20, 30 and 40 sessions. Also, HBOT is good for the 4
elements of autistic development; verbal and language, social skills, intelligence and

perception, and behavior after 30 and 40 sessions.
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5.4 Limitations

1. Quasi-Experimental Design Research has no extraneous variable
control which may effect to short-term memory and development of autistic children.
Time Series Design has several intervening variables due to long period of conducting
research and repeated measuring.

2. Purposive Sampling can be overgeneralization to the population.

3. The measurement is done by the researcher.

4. There is not a double blind applied to this study.

5.5 Recommendations

For application;

The result of the study reveals that Hyperbaric Oxygen Therapy influences
short-term memory and autistic children development. Therefore, HBOT is one of the
effective treatments to help autism have better attention, working memory, and
development. This is a great step of increasing learning capacity in autistic children
along with any other alternated treatments.

For further study;

1. Hyperbaric Oxygen Therapy (HBOT) should be applied in autistic
children with Mental Retardation (MR) and other exceptional cases.

2. After having 40 session of HBOT, the children should be followed up.
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APPENDIX C
RESEARCH INSTRUMENTS
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Code NO............ Y 2
InsamsihdainestiadindizeenBrounnaeuga
Autism Treatment Evaluation Checklist (ATEC)
0o D FUTUTEIU o BUTATUAVRITURUD) .o
Tisavamnieamng Vasluteaaiifuesefiga

4 e
L dunmisya misiimwinaznisdem1s  Speech /Language/Communication

N = Not true 15939 § = Somewhat true 939879 V = Very true 13471gn

Tiese | s3arhe | 934figa

P |
1.5 n¥eam09 Knows own name

2 apvausioA13 < 11” u3e “ya” Responds to “No® or ‘Stop’

3.9 wAde 18177 Can follow some commands

° ] & o
4.uﬁ“l§lflumameﬁ’ﬁﬂﬂmm Can use one word at a time

5.13?1‘1&’1{!11?11?1@&?7’]5@ Can use 2 words at a time

1 o o_= .
6.wAldid A1 uA1AR Can use 3 words at a time

& _ o r S/ o
?.i”aﬂmamauﬂ 8@UA1 Knows 10 or more words

g.yyaudiualse TuaTaul#e11An31 4 A1 Can use sentences with 4 or more words

9.95UWANABIN15V09AUDY 1d Explains what he/she wants

ST : ;
10.07A 10 WATUA WL Asks meaningful questions

11.1‘3’51ﬂﬁgﬂ¢?§14@15meﬁmuﬂ‘li ol Speech tends to be meaningful/relevant

& P C4 5
12.9 adluilszTon NauYInl Often uses several successive sentences

o g ' - |
13 aununugouldetnsreiiios Carries on fairly good conversation

14.awa e lunsAemsminuin oot -

Has normal ability to commmunicate for his/her age

L MUNNEENITINY Sociability

N = Not descriptive T3i1% S =Somewhat descriptive U4A3Y  V = Very descriptive 1%

Wily | wieads 1%

Loy luTanvesdaues Seems to be in a shell - you cannot reach him/her
2 laiauloausouds Ignores other people
3.l dusiusvi et fduusiios Pays little or no attention when addressed
4. lsiswilauazradiu Uncooperative and resistant
5. lslauan No eye contact

Fuspelew Aaenes ot gl

T 30 125 EO)
auﬁmm.....‘..ﬂ...?‘:.&’:...%?é.s'
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= f} -
6.¥9UNITOYAUIALT Prefers to be left alone

7. lsiueraanu5n Shows no affection

8. laivinmwviow) fqua Fails to greet parents

oo a o 4
9.MANDYINITNUYARINUAUD U Avoids contact with others

10.131G8U LY Does not imitate

11. lireuqnnen Dislikes being held/cuddled

12. linvaTuves luednveslmi Does not share or show

13. lsiTuniloa1 Does not wave ‘bye bye’

14. Tt/ lais quile Disagreeable/not compliant

15, 915NBI UL S Temper tantrums

1! ﬁi
16. laifiNou Lacks friends/companions

g
17. 84y1N Rarely smiles

1 A
18. T lonmiAnuesAuBU Insensitive to other's feelings

' = | v -
19. lifAnuanaailegnsn Indifferent to being liked

' 1 Fi f
20. lifEnuanaraiiievieunuunyin 'l Indifferent if parent(s) leave

III. Sensory/Cognitive Awareness

N = Not descriptiveh;h; , S=Somewhat descriptive U4 59, V=Very descriptive 1

g ¢ Iy
T4l | vease 1%

1 -1 A
1.ABUAUBINBNTIIUNYOResponds to own name

2.ABUAUDIADNITHUIYY Responds to praise

3.1Jmp§'ﬂuua=ﬁm’§iﬂuqﬁ"a Looks at people and animals

4.Qﬂ1mm$ﬁ Looks at pictures (and T.V.)

5. 411301931 5518d 919 1ufa1le Does drawing, coloring, art

6.lﬁuﬂfﬂﬂtﬁu"1ﬁ’t3ﬂﬁﬂ€ Plays with toys appropriately

o o
7uaasdnihfitanz e aJﬂmm]ﬂﬁtﬁ Appropriate facial expression

4
8191100509512 1477 Understands stories on T.V.

9.1 losimyanieAeBu10 Understands explanations

o o Y

108iprmseiiase Jesudtuduandousouda Aware of environment

11.580R72390878UA3I18 Aware of danger

12.4@A9AIWAA TUANINTT Shows imagination

oo '
l3.ﬁ§"l\‘l TITANVNTINANE) Initiates activities

14.u#9819414 Dresses self

ls.ﬁﬂi‘mﬁuiiﬂﬂig Curious, interested

fuamilow awsassumseinesinsialuay
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16.40uA 1A ¥0UF1329 Venturesome - explores

17.5aus2u/ il Tanausa “Tuned in” - Not spacey

=g :
18.4990 W30 IMAUDUNBY Looks where others are looking

IV. MUGUM IR N AN T5N Health/Physical/Behavior
N =Not a Problem iflifoyn1  MI=Minor Problem Tfgynudinifos MO=Moderate Problem Hlgywoaunas

S=Serious Problem HitTeyv11n

il gy | didgm | $9ym

Ty | dindey | noawms | g

=
Lilaraaes AN e UBed-wetting

20aamzsantuny/fdewn Wets pants/diapers

3.999155ANINYAB 9 Soils pants/diapers

4 9 uTe994329 Diarrhea

5.9 895N Constipation

631 MIn1TUOUYEY Sleep problems

7 Aueu'ly Ausnninly Eats too much/ioo little

8.Auems lddeanng Adenfiue m1su19061 Extremely limited diet

9.4 ﬂéllﬂ‘fl& Hyperactive

&
10.198Y%1 Lethargic

11.91% 1062189 Hits or injures self

o &
12.517510AUDU Hits or injures others

1311218999 Destructive

14507 leeidee Sound-sensitive

15.121AN87 Anxious/fearful

16.'114'!?1?1‘1'1”?['!1/%&1&1# Unhappy/crying

17.591015%N Seizures

18.&}@&?’3’916’6 Obsessive speech

19.ng@nsanaan/ lifiangu Rigid routines

20.a2 Inuvie ninfes Shouts or screams

21809015 My nedramilerduauose LAy Demands sameness

2230nvgnszaunszwiluilau Often agitated

23, limeuaussdonrmiiuaclugdniu) Not sensitive to pain

24 Pafiafi 99891199879 “Hooked” o fixated on certain objects/topics

a 7 %
25 In3iadou I uUVe9 Repetitive movements
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