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Title: Classification, Diagnosis, Treatment and Measurements of rehabilitation of Autistic Spectrum Disorder (ASD)

1. [bookmark: _Toc100786515]Introduction:
Medical statistics play an important role in determining and assessing public health status. It helps to examine the mortality trends and preeminent causes of death in a community and assists in formulating health policies and plans, guided by systematic scientific inquiry (Hernandez and Kim, 2021).   The inspection of health-related issues is accompanied by the mutual correspondence between epidemiologists and health professionals, which inquire about various factors contributing to the health outcomes in a particular population such as environmental, injuries, disasters, etc. They tend to equip themselves with abundant knowledge (past and present) in order to study determinants of health, responding proactively in case an abrupt outbreak occurs and continually monitoring public health while creating targeted solutions to prevent population-level health-related events. Data collected on morbidity and mortality, therefore, is essential information that represents the overall status of health of the living communities. 
William Farr (1807-1883) had been a British physician, who was well known for his contribution made on establishing the field of medical statistics (Granados, 2021).  Having worked for forty years in the field of epidemiology, and analyzing statistical data on morbidity and mortality, in England and Wales, he excelled in pioneering the study of Nosology, which dealt with the classification of diseases. This eventually became the forbearer of the modern International Classification of Disease (ICD), which at the moment is a tool of epidemiology, recognized globally for systematically classifying and examining various causes of disease and death, in the interest of maintaining information for health analyses, data collection and reporting (Raminani, 2022). The ICD-10 is a three-volume work, which has gone through a series of revisions being made by a number of statisticians and demographers to form a system that could be used for health management purposes and contains surveillance data on epidemiology. Currently, the World Health Organization (WHO) holds the authority of the 10th revision of the international statistical classification of diseases and related health problems, which helps to assure the comparability of the integrity of the morbidity and mortality data throughout the world. The design incorporates an explanation of all known diseases and injuries, each accompanied by diagnostic features, and provided an alpha-numeric character used for coding mortality data on certificates and morbidity data for clinical records. The standardized and broadly accepted classification is mandated nationally for use across the NHS to classify information obtained from the patient records. Furthermore, that information is utilized in a non-identifiable form for the purpose of tracking public health conditions, improving statistical analysis, remuneration of hospitals, and re-organizing health and care services (NHS Digital, 2022).
2. [bookmark: _Toc100786516]Definition and Classification:
Autism is given a code F84.0 in the ICD-10 index, which constitutes a detailed medical diagnosis. In order to breakdown and understand the meaning of each character in the code, the F00-F99 series denotes the disorders related to mental health and behavior; the F80-F89 series symbolizes the category of disorders that are specifically developmental and pervasive; and the range F84.0-84.9, a further smaller branch that specifies exclusively pervasive developmental disorders. The pervasive developmental disorders are those due to which an individual goes through severe deformity in the development of basic psychological functioning (ICD-10, 2019). Though, the code F84.0 particularly denoting Autistic Spectrum Disorder also accommodates infantile autism, infantile psychosis, and Kanner’s Syndrome.
Autism is a lifelong, neurological disorder, which typically begins to display its symptoms before the age of three. By the name, it is a spectrum of disorders appearing in a wide variety of combinations, which can vary from individual to individual. No two children, diagnosed with autism would seemingly exhibit the same symptoms/set of behaviors, degree of severity, and most likely would possess varying skills. The developmental disability in the brain significantly affects the performance of an individual to communicate effectively and interact socially, moreover, demonstrating impairment in behavioral functioning. According to the ICD-10, childhood autism is:
· Abnormal and impaired development being observed at the beginning of childhood years (prior to the age of three)
· Insufficiency to connect and interact socially i.e., difficulty to communicate verbally and non-verbally.
· Representation of restricted, repetitive, and stereotyped patterns of behavior and interests (ICD-10, 2019) 
	
Manifestation of the symptoms varies considerably, depending on the level of development and age of an individual. Children with autism display symptoms that are governing, such as:
I. Subjective impairment while interacting including un-aligned posture, inadequate eye contact, lack of facial expressions and display of gestures and deviant response to other people’s emotions, or bizarre motor response,
II. Subjective impairment while communicating including delay in the development of speech and language, failure to initiate or sustain a conversation,
III. Non-specific problems include phobias, disturbance in sleeping and eating patterns, display of frequent tantrums, and substantially more.
 (Interactive Autism Network, 2022)
3. [bookmark: _Toc100786517]Diagnosis:
Around 700,000 people in the UK have been diagnosed with Autism. In 1943, Leo Kanner discovered the diagnosis of autistic disorder. With an extraordinary effort for the children, who were used to getting abandoned due to having beliefs different than the others and had deficits that prevented them from having normal social intercourse, he eventually described the syndrome as an innate disorder (Fischbach, 2007). Today, the research and investigations, being carried out to illustrate the role played by genetic factors on the onset of autism, are in high gear. As there are no scales or instruments, and tests available so far that could diagnose ASD, a skilled health professional could recognize the symptoms by a person’s medical and developmental history. Occasionally, symptoms are detected when a child is almost more than one year old however, a definite diagnosis could even take more time. Children with autism grow up to be autistic adults, when the condition goes undetected (Ohwovoriole, 2021).  In order to form a correct diagnosis of Autism, ICD-10 diagnostic manual illustrates certain criteria that help psychiatrists and health professionals to identify the disorder.
Diagnostic Criteria:
The tools enlisted below aid the clinicians, teachers, and parents to assess autism against the set criteria defined by ICD-10: 
· Diagnostic Interview for Social and Communication Order (DISCO)
· Autism Diagnostic Interview – Revised (ADI-R)
· Autism Diagnostic Observation Schedule (ADOS) 
· 3Di (Developmental, Dimensional and Diagnostic Interview)
· (Howes et al., 2017) 

3.1. [bookmark: _Toc100786518]Importance of comprehensive diagnostic assessment:
 It often happens when a health professional fails to notice co-occurring conditions in an individual and associates the patient’s symptoms with a particular disorder. This is known as diagnostic overshadowing (Levitan and Reiss, 1983). In order to attribute symptoms that overlap between two or more disorders, to one particular diagnosis in children, clinicians must consider multiple factors such as historical reports given by the parents or caregivers, quality of social interaction with a child, and assess changes in functioning, to establish a timeline (Stavropoulos, 2018). There are numerous disorders that manifest behaviors that are commonly found in individuals with autism such as: post-traumatic stress disorder (PTSD), which is characterized by avoidant and repetitive behaviors, anxiety, alteration in cognition and mood, emotional distress/ physical reactivity and deficits in social interaction and communication
· Attention Deficit Hyperactivity Disorder (ADHA), as well distinguish symptoms such as unresponsiveness to common stimuli, repetitive behavior (movement, rocking, twisting, etc), delayed developmental milestones, and impaired social interaction

· Obsessive-Compulsive Disorder (OCD) indicates signs of anxiety, the unlikeness of social situations, unusual response to sensory experiences, and becoming fixated with particular interest or instances of sameness. People having OCD always travel by the same route, hence making autism difficult to distinguish due to shared traits.

3.2. [bookmark: _Toc100786519]Differential diagnosis
 Abnormal behaviors attributed to autism usually appear when the disorder is well-established. Of the above-mentioned methods, two are considered the gold standard for diagnosing ASD, which are ADOS and ADI-R. Because these testing methods are systematized, hence, anyone making use of them requires specific training.

ADOS is a well-structured scheme that is used to diagnose symptoms of autism in both children and adults (Autism.org.uk, 2022). The method is carried out by creating opportunities for an individual more likely to be on the spectrum, to engage in social interaction or communication. The effectiveness of these techniques is mostly observed when the individual being tested has a severe deficit in communicating verbally (McCarty and Frye, 2020).  The behavior of the subject tested is given a score ranging from 1 to 10, where 1 indicates no evidence of autism-related symptoms and 10 denotes high severity of the disorder.
ADI-R is another standardized diagnostic method useful to diagnose autism, which is organized by conducting an interview with either the parent or a caregiver in relation to the subject under examination. The well-structured interview essentially reviews the developmental and behavioral symptoms of the suspect. As the test relies on the memory and understanding of the caregiver about the behavioral changes of the child likely to be diagnosed with autism, a lack of knowledge and awareness could result in large variations in the diagnostic capabilities.

3.3. [bookmark: _Toc100786520]Chromosomal microarray analysis:
An accurate diagnosis can be made by observing the subject's behavior while interacting socially, communicating, and closely examining his/her interests and activities in which he/she gets himself/herself involved. There are some researchers who have suggested carrying out genetic tests along with a physical examination on the suspected individual. The genetics test called chromosomal microarray analysis is found to be helpful in identifying glitches in the chromosome and allows executing behavioral intervention on the individual as early as possible (Bridget Fernandez, 2015). It is believed that autism is caused by the mutation in the DNA sequence of the exome that causes the deletion of genes (Rylaarsdam and Guemez-Gamboa, 2019). Together, the duo of two testing procedures has proven to identify mutation associated with autism and has benefited a number of families having one child with autism, to promptly start the treatment of their later born in case he/she has autism (Choi, 2022). 
4. [bookmark: _Toc100786521]Treatment:
Every child with ASD develops differently, however, the fact is completely opposite with those without ASD. Healthy children grow at almost the same rate as other children in terms of motor, language, and cognitive development. Although the children with ASD might have large delays in learning and development, there are present pieces of evidence, which prove that these young people have capabilities to learn hard skills likewise solving puzzles, operating computers, etc., if well-designed interventions are administered by the team of professionals in time (Autism Awareness Centre, 2022). Previously, there have been numerous methods and treatment techniques that have proven to be effective and are still being practiced minimizing the symptoms and maximize the capabilities/skills of autistic individuals. As there is a difference in the onset of symptoms in different individuals with autism, it is very unlikely that a single treatment technique could equally benefit any two individuals with ASD.  However, it is worthy to note that due to co-occurring conditions along with ASD, highly specialized programs must be designed, focusing on the person’s specific needs rather than the diagnostic label. Below, are demonstrated few effective therapies and interventions that can reduce autistic symptoms to a greater extent. 
4.1. [bookmark: _Toc100786522]Behavioural Management Therapy:
The therapy is useful in changing a set of unwanted behaviors that have a negative impact on the overall image of the person with ASD and reinforcing those that are acceptable in society. It is the most widely accepted method that is recommended and administered by numerous health professionals and educators. The therapy encourages behaviors that guarantee positive development in the ASD individual and improve various skills. Early, intensive behavioral intervention therapy has proven to improve the IQ level of autistic children, who were further mainstreamed into regular classes (DeFilippis and Wagner, 2017). Types of behavioral management therapies are:
a) Positive behavioural and support: The scheme involves the professionals finding and observing the root cause of particular problematic behavior and then set out to make changes in the environment that facilitate the patient to behave accordingly. Additionally, the system is formulated to teach the patient new skills and behave more appropriately (National Institute of Health, 2022).
b) Pivotal response training: The training takes place in the natural environment and is useful to improve a few pivotal skills on the daily basis, which involves encouraging the patient to initiate conversation or to start communication with others on their own. This ultimately boosts the confidence of the subject to ask about their respective needs and deal with most of the situations independently. A randomized controlled trial has reported positive improvement in functional and adaptive communication skills of children with significant language delay, aged between 2 and 6 (Hardan et al., 2014).
c) Discrete trial training: The training is supervised by the professionals to be carried out in a controlled environment to teach the desired behavior response using step-by-step instructions. On desired response, the subject is rewarded and further encouraged to keep using the learned set of skills. (CDC, 2022)
4.2. [bookmark: _Toc100786523]Cognitive behavior therapy: 
The therapy sessions are designed to identify the thoughts, feelings, and behaviors of children and adolescents with autism through the mutual correspondence of therapists, and caregivers. Well-structured techniques are formulated that help the subject treat their co-occurring anxiety disorder by changing thoughts that cause disturbed feelings and uncertain behaviors. The individualized session has proven to treat the anxiety of high-functioning individuals that have more capabilities to recognize and control their emotions and deal with social situations (Van Steensel and Bögels, 2015).
4.3. [bookmark: _Toc100786524]Pharmacological approach: 
There has been no medication invented till now that can merely be utilized to cure the core symptoms of Autism, however, there are affirmations on the use of drugs to mitigate the effects of co-occurring conditions such as anxiety and depression, to assist the people with ASD to function better. Symptoms involving self-harming behavior, aggression, hyperactivity, and insomnia, can be managed by the prescribed pharmaceuticals (Van Steensel, 2015). 
5. [bookmark: _Toc100786525]Measurement of rehabilitation:
It is the assessment of treatment responses to clinical and behavioral outcomes, using various psychological and pharmacological approaches. Comparing the outcomes of different tools and scales used in the intervention studies, aids in establishing a set of standards essential for measuring the rehabilitation and development of appropriate treatment techniques. In order to inform optimal treatment strategies, scientists have invented a number of instruments to be used for clinical and health services for measuring health-related quality of life (HRQL) and health outcomes in the population of autistic individuals (adults and children). Commonly, children with ASD exhibit one or more core symptoms, along with associated ones related to their mood, severe tantrums, and destructiveness. Unfortunately, the amount of research on the identification, assessment, and treatment of adults with ASD is quite limited (Bolte and Diehl, 2013). It is mainly due to two reasons 1) the onset and severity of symptoms of ASD in adults tend to be lesser as compared to that of children 2) the measure of treatment responses depends on the data recorded by the adult (having ASD), himself/herself. Hence, assessment of ASD symptoms based on the information extracted from the parent or caregiver’s observation is more reliable and accurate, which is often difficult to be obtained for older individuals. 
Ritvo-Freeman Real-life Rating Scale (1986) had been widely used to measure the severity or improvement of the symptoms of ASD in children and adults, in a natural setting, across pharmacological interventions. The scale is used for rating sensory-motor behaviors, social relationships, emotional responses to a situation, sensory responses, and language skills. Trained raters are responsible to evaluate each of the five subscales by giving a score from 0 to 3, where 0 means, never experienced and 3 denotes, almost always, in order to measure the improvement of symptoms through anti-depressant and anti-psychotic drugs. Currently, the scale is being used as a parent rating scale because of its insensitivity and inability to yield cross-site reliability (Brugha et al., 2015). Similarly, Childhood Autism Rating Scale (CARS) targets core deficit behaviors of children with autism, which is a clinician-completed behavioral rating measure. In a randomized control trial, there has been seen improvement in the CARS as an outcome measure of using the medications such as atomoxetine, risperidone, and methylphenidate to hold back symptoms of hyperactivity and irritability in children with ASD.   There are other scales likewise the Aberrant Behavior Checklist (ABC) and the Vineland Adaptive Behavior Scale (VABS) that can reasonably be used to measure the efficacy of behavioral services in mitigating the effect of psychiatric comorbidities and capturing adaptive functioning (Payakachat et al., 2012).
6. [bookmark: _Toc100786526]Recommendations for future practice:
Despite advancements being made in the medical sciences, the improvement in the core symptoms of autism through a pharmacological approach is still negligible. While few pieces of evidence support the use of risperidone and aripiprazole in treating signs of autism including repetitive behaviors, and hyperactivity, the wider use of pharmacological interventions is refrained by the majority due to significant side effects. Contrarily, the impact of early intensive behavioral interventions (EIBI) varies greatly in providing highly effective treatment that improves HRQL of the autistic children. Early diagnosis leads to early intervention that could leave long-term positive effects on an individual. It is highly recommended to start an integrated developmental and behavioral intervention when there is a serious suspicion on the child to be diagnosed with ASD. Therefore, it is important for the families already living with the condition to be vigilant enough to watch for early signs of ASD in their children and engage themselves in appropriate training sessions to understand their needs and how best they can support to make them participate fully in the community and become fewer burdens to their families. In the recent past, a considerable amount of rehabilitation in ASD has been observed, targeting the key areas likewise social interaction, verbal and non-verbal communication, language, and self-esteem behaviors, of the autistic individuals through the combination of neurofeedback training (NFT) and auditory integration training (AIT) (Haddadi et al., 2011). The blend of these interventions could prove to be effective in declining autistic behaviors through enhancement of activity in the anterior cingulate cortex, which regulates the emotional and cognitive process, hence increasing the efficacy of NFT.  Therefore, one could accomplish a degree of improvement in the level of daily functioning.
7. [bookmark: _Toc100786527]Conclusion:
The context written has considerably expanded our knowledge in determining the diagnosis of autism in relevance to the codes
given in ICD-10. Additionally, it has been elaborated vastly taking into consideration the classification of autism, effective and non-effective treatment methods being widely practiced by professionals, various scales to determine the efficacy of interventions, and discussion on the measurement of rehabilitation of ASD. Clinical behavioral tools that are used to indicate signs of autism can often show biased results due to co-occurring conditions in conjunction with ASD. Therefore, it forms a barrier to accessing the correct form of care and support and seeking targeted services to deal with accompanying mental health conditions. On the basis of the existing data, relying on any single set of instruments/scales, to measure outcomes of ASD treatment methods, would not be appropriate. However, consulting health care providers, who specialize in caring for people with ASD, can be an essential source to formulate a well-designed intervention.
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