
 

 

 

 

 

 

 

Effect of methylphenidate treatment  
as an intervention for children 

diagnosed with ASD showing ADHD 
symptoms 

 Systematic Review 
Erna Björk Björgvinsdóttir 

	

	

	

	

	

	

 

One year master thesis 15 credits  
Interventions in Childhood   
 
Spring Semester 2023 

Supervisor: Mats Granlund 
 
 

Examinator: Dido Green 



 

 

 

 

SCHOOL OF EDUCATION AND 
COMMUNICATION (HLK) 
Jönköping University  
 

Master Thesis 15 credits 
Interventions in Childhood  
 
Spring Semester 2023 

ABSTRACT 
Author: Erna Björk Björgvinsdóttir 

 
Effect of methylphenidate treatment as an intervention for children diagnosed with ASD 
showing ADHD symptoms 

 
A Systematic Review                                                                                                      Pages: 33 

Autism Spectrum Disorder (ASD), previously known as Pervasive Development Disorder (PDD) is a 

developmental disorder present from early childhood. Children diagnosed with ASD commonly 

exhibit symptoms of ADHD resulting in increased severity of symptoms and impairment of 

functioning. This group of children is frequently treated with methylphenidate which has been 

recommended by some but criticised by others. This systematic review aims to explore the effect of 

methylphenidate treatment on symptoms of ASD, functioning and adverse effects  Six articles were 

extracted from five different databases (Medline, Psych INFO, PubMed, Scopus, and Web of Science) 

and chosen based on a pre-determined inclusion and exclusion criteria. The results show that MPH 

treatment may be successful as an intervention for some children with ASD showing ADHD 

symptoms while other children are very susceptible to adverse effects with some being unable to 

tolerate the treatment. The chosen studies provided limited acknowledgement of the effect on 

functioning making it an important focus for future research. It is important that professionals are 

aware of the negative effects MPH might cause to ensure a positive outcome and well-being for 

children with this disorder. There is a need for further understanding of the connection between ASD 

and ADHD with additional exploration of possible moderators such as IQ, dose size and level of 

functioning.   

Keywords: Children, Autism Spectrum Disorder (ASD), Methylphenidate (MPH), Attention-
deficit/Hyperactivity Disorder (ADHD), adverse effects, functioning.  
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1 Introduction 

Methylphenidate has been used for decades as the first line of treatment for children and 

adolescents with Attention-Deficit/Hyperactivity Disorder and showed positive results for the 

decrease in hyperactivity, impulsivity, and inattention. There is a large consensus on the effect 

of methylphenidate for children diagnosed with ADHD alone, but researchers have been 

questioning the real effect of methylphenidate when ADHD symptoms are not exclusively 

present. Methylphenidate has been used to treat children diagnosed with Autism Spectrum 

Disorder or Pervasive Developmental Disorder showing symptoms of ADHD for over 20 years. 

Previous findings are contrasting with a limited consensus of methylphenidate effect for 

children diagnosed with ASD. In several cases, ADHD symptoms are reduced but adverse side 

effects and negative effects on ASD symptoms commonly occur as well.  

The present study focuses on identifying the impact of methylphenidate use on children 

diagnosed with ASD or PDD showing symptoms of ADHD while also exploring the effect on 

ADHD symptoms, increased functioning, and positive behaviour. It aims to identify why this 

treatment is so frequently used despite previously addressed concerns.  
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2 Background 

2.1 Autism Spectrum Disorder 

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that impacts multiple areas 

of functioning in individuals and is present from early childhood (American Psychiatric 

Association [APA], 2013). It used to be categorized as a rare disorder but is now a well-known 

and researched condition (Lord, 2018). The prevalence of ASD is believed to be around 1% 

worldwide, some researchers speculate that rates may be increasing while others state that the 

numbers stay relatively stable (World Health Organization [WHO], 2013; Zeidan et al., 2022). 

According to Sturmey and Dalfern (2014), the number of children diagnosed with ASD has 

decreased after the publication of the Diagnostic and Statistical Manual of Mental Disorder, 

fifth edition (DSM-5) due to the criteria excluding children with milder forms of ASD.   

The disorder used to be recognized in the DSM-III-R and DSM-IV under the term 

Pervasive developmental disorder (PDD) which was an umbrella term for Autistic Disorder, 

Asperger’s Disorder (only in the DSM-IV) and Pervasive Developmental Disorder Not 

Otherwise Specified (PDD-NOS). The main criteria for diagnosis of one of these disorders 

were impairments in social interactions, communication skills and stereotypic behaviour, 

interests, and activities (APA 1987; APA, 1994). In 2013 with the publication of the DSM-5, 

they are gathered under the name Autism Spectrum Disorder (APA, 2013). Rather than being 

presented as a severity continuum, ASD can be described as a spectrum of presentations 

(Challman and Lipsky, 2000). The core deficits identified belong to two domains: social 

communication/interaction and restrictive repetitive patterns of behaviour, activities, or 

interests (Hyman et al., 2020). Impairments in these areas are pervasive and sustained. For a 

diagnosis symptoms must be present in early childhood, impairing the individual socially, 

occupationally or in other areas of functioning as well as not be explained better by other 

conditions. The most reliable diagnosis is based on multiple sources of gathering information 

such as clinician’s observations, caregiver history and self-report if possible  

(APA, 2013; Hyman et al., 2020). Individuals with ASD are very different from each other as 

it is a spectrum of presentations. Impairment becomes obvious at different stages for children 

in line with the characteristics of the individual and their environment. ASD has an early onset 

where symptoms can typically first be seen around infants 12 to 24 months old (APA, 2013). 

Children who receive an early diagnosis of ASD typically show obvious developmental 

problems and are referred to treatment earlier than children who receive a later diagnosis. Age 

of recognition is reported rather than age of onset as differences in heterogeneity of severity 
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and symptoms impact the diagnostic process (Hyman, et al., 2020). A greater emphasis is being 

placed on determining which of the disorder's basic components should be treated with 

intervention. But there is no consensus on this issue and the core symptoms that researchers 

find important may not be as important to individuals with ASD or their families (Reed, 2016). 

 

2.2  Symptoms of ADHD in ASD 

It is common that children with ASD present comorbid symptoms such as intellectual 

disabilities, learning disabilities and anxiety disorders. Comorbid conditions may affect the 

presentation of ASD symptoms and cause increased impairment in functioning. One of the 

most common co-occurring conditions with ASD is Attention-Deficit Hyperactivity Disorder 

(ADHD) which is characterized by symptoms of inattention and/or symptoms of hyperactivity-

impulsivity (APA, 2013; Barkley, 2022).  

A high percentage of children with ASD present comorbid symptoms of ADHD 

particularly at pre-school age, with numbers ranging from 30% up to 80% meeting the 

diagnostic criteria (Leitner, 2014; Simonoff et al., 2013). A lower percentage of children are 

diagnosed with comorbidity of ASD and ADHD as it was only first acknowledged in 2013 with 

the publishing of the DSM-5. Before then children who met diagnostic criteria for both 

disorders did not get a dual diagnosis (APA, 2013; Hollingdale et al., 2020). Previous studies 

have linked comorbid symptoms of ADHD and ASD with increased severity of symptoms. 

Researchers have stated that individuals with symptoms of ADHD in ASD tend to have more 

impaired social functioning and executive functioning, greater difficulties with 

communication, and more severe behavioural problems as well as worse intervention outcomes 

than children with either condition alone. This presents challenges in planning and 

implementing interventions (Berenguer et al., 2018; Hyman et al., 2020; Lilja et al., 2022; 

Mansour et al., 2017). However, there have also been findings of children with comorbidity of 

ASD and ADHD having increased attention (Dupuis et al., 2022). When evaluating an 

intervention, it is crucial to consider that this type of condition is complex and has several risk 

factors and causes (Storebø et al., 2018). 
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2.3 Methylphenidate 

Methylphenidate (MPH) is a central nervous system stimulant that is most commonly used as 

the first line of treatment for children with ADHD and has been used for over 50 years (Storebø 

et al., 2015). A central nervous system stimulant is a drug that increases levels of specific 

chemicals in the brain and increases alertness, attention, energy, and physical activity 

(Challman & Lipsky, 2000). MPH binds to dopamine and norepinephrine transporters in the 

presynaptic cell membrane and blocks reuptake into the presynaptic neuron which causes an 

increase in dopamine and norepinephrine levels (Challman & Lipsky, 2000; Konrad-Bindl et 

al., 2016). MPH has been used to clinically treat children with ASD showing ADHD symptoms 

since it was identified as an intervention for them 20 years ago (Aman et al., 1995). Intervention 

can be defined as an action taken to improve the everyday functioning of an individual. 

Intervention strategies can be diverse and implemented in different settings such as the home, 

school, and clinic (DuPaul et al., 2011). Around one-third of adolescents with ASD and 

symptoms of ADHD are treated with psychostimulants and most frequently with MPH (Frazier 

et al., 2011). The use of MPH in ASD children has been controversial, and the safety of the 

treatment has been questioned. It is not necessary for a child to have a comorbid diagnosis to 

be treated with methylphenidate, but the child has to show clear symptoms of ADHD (Sturman 

et al., 2017). 

Methylphenidate is commonly known under the brand names Concerta and Ritalin, they 

are orally administrated medications that vary in dosage and release form. Ritalin typically 

comes as a tablet with immediate-release (IR) but is also available for children up to 12 years 

old as a capsule under the name Ritalin LA that is longer lasting with extended-release (ER). 

Concerta comes in tablet form and is an ER version, it is both approved for children and adults. 

Dosage is different between the medications; Ritalin starts from 5mg twice daily, Ritalin LA 

starts at 10 mg once daily and Concerta typically starts at 18 mg once daily. The recommended 

maximum daily amount is around 60 mg for each version. Optimal dose varies between 

individuals and is not predictable, the dose is increased or decreased based on observation of 

adverse effects or observed effects until the perfect balance is found (Lopez et al., 2003; Luty, 

2022). Many studies have reported negative side effects, especially for children with ASD. 

Common side effects listed are weight effects, anxiety, nausea, headache, irritability, and 

insomnia. It may also increase heart rate and blood pressure (Luty, 2022; Sturman et al., 2017). 
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2.4 Methylphenidate treatment for ADHD and ASD 

Previous studies have considered the effect of MPH on children with ADHD alone compared 

to children with ASD and ADHD symptoms. Results have been inconsistent concerning the 

impact of the treatment. Stigler et al. (2004) stated that methylphenidate should not be used for 

individuals with ASD as it caused adverse effects for the majority of participants from previous 

studies as well as limited response to the medication. In a review conducted by Sturman et al. 

(2017), it was stated that ADHD symptoms were reduced by methylphenidate, but ASD 

symptoms did not improve or decline. However, many children experienced adverse effects 

and were not able to participate, therefore affecting the results of treatment success. Similarly, 

Handen et al. (2000) found that MPH was effective for children with ASD and ADHD 

symptoms, but the children did seem to be more susceptible to adverse effects and increased 

ASD symptoms. Other studies have contrasted in their view and stated that there was no 

indicator of the treatment not being effective. Ventura et al. (2020) stated that methylphenidate 

treatment was almost as effective for children with ADHD and ASD as for children with 

ADHD alone, with more reduction in symptoms for the ADHD group. Methylphenidate 

appears to lessen the symptoms of ADHD in children with ASD, according to several 

researchers, although the extent of this effect is still unknown and views are conflicting 

(Storebø et al., 2018).  

 

2.5 Symptoms and functioning 

Both ADHD and ASD are multifaceted conditions that cause a significant disturbance in 

behaviour, cognition, communication, and emotion regulation. These disturbances are often 

related to impairment or stressors in family, personal, social, and other areas of functioning 

(APA, 2013; WHO, 2019). Externalizing symptoms such as those seen in ADHD tend to have 

a larger effect on stressors. When implementing an intervention there is a need to assess the 

everyday functioning of a child to see the effect of treatment. Increased functioning has a large 

effect on participation and quality of life for children (Granlund, 2013; Williams et al., 2021). 

There have been discussions regarding treatment effect and if reducing symptoms with no 

increase in functioning is enough to redeem intervention as successful. Even if there is no or 

minimal effect on symptoms there may be an effect on positive functioning (Becker et al., 

2011). Frameworks often overestimate the effect of treatment when there are no other 

improvements apart from symptom reduction. When functioning is measured adverse effects 

are taken into consideration as they decrease functioning, but functioning is not always 
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considered so adverse effects may be experienced without a special acknowledgement of 

functioning (Kazdin & Kendall, 1998). A certain focus of clinicians might be missing as the 

potential reduction of symptoms always need to be weighed against adverse effects and 

functioning (Storebø et al., 2018). 

 

3 Rationale 

It is vital to see the effect of using methylphenidate to target ADHD symptoms in children 

diagnosed with ASD (previously PDD). There have been concerns that these medications 

worsen symptoms of ASD and cause adverse effects for these children thus negatively affecting 

their functioning (Frazier et al., 2011; Lord et al., 2018). Previously conducted studies have 

contrasting views and there seems to be limited consensus on the issue at hand. It has been 

stated that even though MPH helps combat ADHD symptoms it does not aid ASD symptoms 

and therefore can negatively impact children, while others consider the intervention successful 

and well-tolerated. There is a need to study the effect of methylphenidate on the core symptoms 

of ASD (social communication/interaction and restrictive repetitive patterns of behaviour, 

activities, or interests), adverse effects and functioning. Reduction of ADHD symptoms will 

also be assessed to gain a further understanding of treatment impact. 

 

4 Aim and research questions 

This systematic review aims to evaluate the effectiveness of methylphenidate as a treatment 

for children with ASD that show symptoms of ADHD. The primary focus will be on the effect 

on ASD symptoms, adverse effects, and functioning, while changes in ADHD symptoms will 

be recognized. The aim and the research question were based on the PIO of this review (see 

Table 1). 

 

The following research questions were established regarding the aim:  

1. What are the effects of methylphenidate treatment on ASD symptoms when used as an 

intervention for children diagnosed with ASD showing ADHD symptoms? 

 

2. Are there adverse effects experienced as a result of methylphenidate treatment, and do 

they influence treatment outcomes? 

 

3. Is there an effect on functioning beyond symptom reduction? 



 

 

 

7 

Table 1 

PIO framework (University of Suffolk, n.d.) 

PIO  

Population Children diagnosed with ASD or PDD with ADHD symptoms. Age 
range, 5 -18 years old. 

Intervention Methylphenidate (MPH) treatment 

Outcome Effects of treatment on core symptoms of ASD and identification of 
adverse effects and impact on functioning. As well as considering 
influence on ADHD symptoms. 

 

5 Methods 

5.1 Systematic Review 

To find the effects of methylphenidate treatment on ASD symptoms, adverse effects and 

functioning in children with the use of relevant literature, a systematic review was conducted. 

The purpose of a systematic review is to deliver an accurate summary of previous primary 

research to answer a research question. The methodology of a systematic review is precise and 

has the aim of minimizing bias. There is a clear aim, methods are transparent and reproducible, 

a thorough search is conducted to find all eligible studies, validity in findings of included 

studies, and a comprehensive overview and analysis of the included studies (Clarke, 2011). 

These systematic review guidelines were followed in the review process. A preliminary search 

was done before the systematic review to gain knowledge on the proposed topic and to make 

sure that previously addressed questions were not duplicated. It was also important to ensure 

that the topic was a valid and relevant issue in need of global consideration. Following the 

search, well-defined, clear and relevant aim and research questions were created. They guided 

the search strategy and influenced the inclusion and exclusion criteria created to choose 

relevant literature. A systematic review also entails having a clear description of search 

strategies, data extraction, quality assessment and data analysis (Arksey & O’Malley, 2005; 

Tawfik et al., 2019; Zawacki-Richter et al., 2020).   
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5.2 Search strategy 

In this review, a search of databases was performed in January 2023. The following five 

databases were used: Medline, Psych INFO, PubMed, Scopus, and Web of Science. These 

databases include articles in the field of psychology, medicine, education, and social sciences. 

The search was limited to peer-reviewed articles published in English. The search terms used 

in the databases were based on the three basic Boolean operators (AND, OR and NOT). In the 

database Medline search terms resulted in 49 articles, Psych INFO search resulted in 317 

articles, PubMed search resulted in 80 articles, Scopus resulted in 72 articles and Web of 

Science resulted in 82 articles. Together the database search resulted in 600 articles in total.  

Each database contained similar search terms with minor changes when databases suggested 

terms, search words for each database can be found in Appendix A. 

 

5.3 Inclusion and exclusion criteria 

The selection of articles was based on predetermined inclusion and exclusion criteria (see Table 

2). The inclusion and exclusion criteria were created on the grounds of the PIO of this study, 

which also influenced the aim and research question. The inclusion criteria included a 

population of children diagnosed with Autism Spectrum Disorder or Pervasive Developmental 

Disorder showing symptoms of ADHD. They had to include participants in the age range 5-18 

as methylphenidate is recommended for children 5 years and older as the first line 

pharmacological treatment (NICE, 2019) The time frame from 1995 to the present time was 

based on when methylphenidate was first identified as a treatment for inattention, 

hyperactivity, and impulsivity symptoms in children with ASD (Aman et al., 1995).   

 

5.4 Screening procedure 

Following the search in each database with the search strings (See Appendix A), the articles 

found in each database were imported to Endnote where duplicates were removed, and the 

remaining articles were transported to Rayyan. Rayyan is a web tool that can be used as 

assistance in the screening process for systematic reviews (Ouzzani et al., 2016). Additional 

duplicates were found in Rayyan and removed, after removal of all duplicates the remaining 

articles were screened based on title and abstract. After the title and abstract screening, the 

remaining articles were full-text screened. The focus of the full-text screening was on the 

method section, where inclusion and exclusion criteria were used to decide which final articles 

were chosen to be further analysed. 
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Table 2 

Inclusion and Exclusion criteria 

  

 Inclusion Exclusion 

Population - Children, youth, kids, and adolescents 
diagnosed with ASD or PDD. 

- Diagnosed according to the DSM-5 or 
previous DSM editions according to the 
year of publishing. 

- Age range 5 to 18 years. 

- ADHD symptoms. 

- Children exclusively diagnosed 
with ADHD. 

- Children diagnosed with 
additional comorbid disorders. 
 

 

Intervention - Methylphenidate (MPH), any type of 
release form and dose. 

- Given at home, residential home, school, 
or clinical setting. 

- Use of psychostimulants other 
than MPH 

Outcome - Effects on ASD symptoms reported. 

- Effect on ADHD and ASD symptoms 
reported. 

- If comparison group is included, the 
outcome must be reported separately. 

- Compare intervention to baseline 
measure 

- Effect on ADHD symptoms only 
reported. 

- Effects of group comparison only 
reported 

Study design - Quantitative studies 

- Pre-post measures 

- Systematic reviews 

- Literature reviews 

- Qualitative studies 

Publication type - Peer-reviewed journal 

- Published in 1995 to 2023 

- Written in English 

- Other languages than English 

- Full-text not available 

- Books 
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5.5 Ethical consideration 

Systematic reviewers do not collect sensitive, personal, or confidential information from 

participants as primary researchers do. Nonetheless, the ethical procedure needed to be 

investigated when previous literature was considered for inclusion in this systematic review. 

Therefore, all included studies needed to provide information regarding the obtention of ethical 

approval to investigate if the researchers adhered to ethical standards of research. Researchers 

also have to be aware of how influenced their perspectives are and remain critical of previous 

research when conducting their systematic review. Following high standards of quality and 

reporting items according to guidelines that improve the transparency of the systematic review 

process is also very important, this was done with the use of an adapted flowchart based on the 

widely used PRISMA flow diagram. When communicating information through the review, 

transparency needed to be appropriate to increase the ethical influence of the systematic review 

findings and this systematic review followed these procedures. Additional ethical consideration 

was that relevant literature was found by using relevant databases and search strings. This is 

important when conducting a systematic review to minimise bias in hopes that findings 

represent the larger population. A peer-review was also conducted to decrease the possibility 

of bias in choosing studies for this systematic review (Suri, 2020).   

 

5.6 Peer-review 

A peer review was performed to strengthen the reliability of the current study. After the full-

text screening, seven articles were selected by the reviewer based on the inclusion and 

exclusion criteria. Two additional individuals read over these seven articles for a full-text peer 

review.  The systematic reviewer and peer-reviewers agreed on the fact that one of the chosen 

articles should be excluded based on having the wrong focus, this left six articles for the 

systematic review. A flowchart adapted from the PRISMA flow diagram shows the screening 

process in detail and can be found in Figure 1 (Haddaway et al., 2022).  
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Figure 1 
Flow chart of search strategy, adapted from the PRISMA flow diagram (Haddaway et al., 2022) 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Medline 

(n = 49) 
Psych Info 

(n = 317) 

PubMed 

(n = 80) 

Scopus 

(n = 72) 

Web of Science 

(n = 82) 

Records identified from databases 

(n = 600) 

Records removed before screening:  

-Duplicates (n = 135) 

 

Title and abstract screening  

(n = 465) 

Records excluded (n = 432) 

-Wrong population 

-Wrong study design 

-Wrong interventions 

-Wrong focus 

-Not accessible 

 

Full text screening (n =33) 

Records excluded (n = 26): 

-Wrong focus (n = 9) 

-Wrong population (n = 8) 

-Wrong interventions (n = 6) 

-Wrong study design (n = 3) 

 

Records included in 

peer-review (n = 7) 

Records included  

(n = 6) 

Records excluded in the peer-review: 

-Wrong focus (n=1) 
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5.7 Data extraction 

For the chosen articles a data extraction was conducted. Pre-determined information was 

extracted such as general information including year, journal, author, and title of the article. 

More extensive data was also extracted where the background was examined based on relevant 

information, rationale, purpose, and research question. Information extracted from the method 

section included the study type, collection of data and information and characteristics of 

participants. The intervention strategy was examined, the type of methylphenidate, dosage, and 

release form, names of instruments used as measures and type of data collected as well as the 

age of intervention and time frame. The results were considered where the outcome, effects on 

ASD symptoms, adverse effects, functioning, and ADHD symptoms were extracted. Lastly, 

the results, limitations and possible biases were extracted. The extraction protocol conducted 

for the chosen articles can be found in Appendix B.  

 

5.8 Quality Assessment 

The chosen literature was assessed in quality by using the Critical Appraisal Skills Programme 

(CASP) and the Johana Briggs Institute (JBI) checklists for quantitative studies. The checklists 

consider issues such as data collection, study design, methodology, consideration of ethical 

issues, the validity of results and the importance of the research (CASP, 2020). JBI is also an 

assessment of the trustworthiness of published papers and is specifically for use in systematic 

reviews (Tufanaru et al., 2017). Some articles were assessed by using the CASP checklist for 

randomized controlled trials while others were assessed using the JBI checklist for quasi-

experimental studies (CASP, 2020; Tufanaru et al., 2017). Further information regarding the 

quality assessment tools and their questions can be found in Appendix C. The study design of 

each article determined what quality assessment tool was used. Depending on the response to 

each quality evaluation question, a score of 0 to 2 was assigned (0 = No, 1 = Can’t tell, 2 = 

Yes).  The next step was to convert the sum of the scores for each article into a percentage 

score. A percentage score of over 70 % was considered high quality, a score between 50 % and 

70 % was considered moderate quality and articles with a percentage score lower than 50 % 

were considered to be of low quality (Aromataris, 2020; Colli et al., 2022). 
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5.9 Data analysis 

The six chosen articles were analysed by using information from the extraction protocol. First, 

descriptive characteristics of the chosen articles were displayed for clarity and overview. 

Results from the articles were then put into relevant categories for each research question. 

The first research question was regarding the effect of treatment on ASD symptoms so 

measurements of ASD symptoms and results of the post-treatment effect from each article were 

presented. The questionnaires used were also analysed, such as who the respondent was, items 

used and scales. To assess the effectiveness of treatment on ASD symptoms Cohen’s d was 

calculated with the difference between two mean scores, the baseline (before treatment) and 

after treatment to see the effect of methylphenidate treatment. Cohen’s d is a standardized effect 

size that is calculated to transform the effect into an understandable scale. The p-value can 

show if there is an effect, but Cohen’s d will explain to what extent. It is measured by 

calculating the difference between two means and diving it. Effect size is classified as small (d 

≤	0.2), medium (d = 0.5) and large (d	≥ 0.8) (Sullivan and Feinn, 2012). As the effect size is 

being calculated with the same group comparison the following formula is recommended to 

calculate Cohen’s d: 

𝑀1 −𝑀2	

𝑆𝐷!
 

The pre-test standard deviation (SD) is used to measure the effect of intervention within the 

same group, because with same group comparison same or similar SD is expected. 

Additionally, this formula is used as the same measure is repeated on the same group with pre-

test and post-test comparison (Estrada, 2019).  

The second research question was regarding the adverse effects experienced as a result of 

methylphenidate treatment; adverse effects experienced were analysed along with the amount 

of discontinuation rate due to adverse effects and their measurement tools.  

The third research question was regarding functioning and if the treatment effect was 

beyond symptom reduction. Measurements of functioning were acknowledged along with their 

results and mentions of functioning were considered as well when no measures of functioning 

were present. Additional results of treatment influence on ADHD symptoms were considered 

and presented to obtain a fair and comprehensive understanding of the methylphenidate effect 

when used as an intervention.  
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6 Results 

6.1 Study characteristics  

The database search provided a total of 600 articles, 135 duplicate articles were removed before 

the screening. The remaining 465 articles were screened based on title and abstract which 

resulted in the removal of 432 irrelevant articles that contained the wrong population, wrong 

focus, wrong intervention, and wrong study design. The full-text screening included 33 studies 

where the focus was on reading the methods section, 26 articles were excluded as they did not 

fully meet the inclusion and exclusion criteria. Reasons for exclusions in the full-text search 

were that nine articles had the wrong focus, eight were focused on the wrong population, six 

had the wrong intervention and three had the wrong study design. A peer review of the articles 

was then performed where three individuals (two peer-reviewers and the researcher) read the 

full text of seven chosen studies, where one study was unanimously excluded based on not 

fitting the inclusion and exclusion as it had the wrong focus. Finally, six articles that met the 

inclusion criteria were included for further analysis in the extraction process (DiMartino et al., 

2004; Mahajan et al., 2022; Pearson et al., 2013; Posey et al., 2007; Quintana et al., 1995; 

RUPP. 2005). All studies had obtained ethical approval. 

 All studies were quantitative and released between 1995 and 2023. Out of the studies 

included in this systematic review four of them were set in the USA (article numbers #3, #4, 

#5, #6) one in Italy (#1) and one in India (#2), all studies were written in English. The duration 

of MPH treatment was from 4 weeks up to 12 weeks in total. Between 60% and 93% of 

participants were male and made up the large majority of participants. The participant sample 

size was not large ranging from 72 being the largest sample and 10 being the smallest. All 

studies included participants within the predetermined age range of 5 to 18 years, with the mean 

age ranging from 7,25 to 8,8 years. Participants had a diagnosis according to the criteria used 

at the time of publishing, four of the studies had participants diagnosed with PDD (#1, #4, #5, 

#6) and two had participants diagnosed with ASD (#2, #3). The methylphenidate release form 

was different between studies four of the studies included the immediate-release (IR) form of 

MPH (#2, #3, #4, #6), two of the studies included the extended-release (ER) form of MPH (#3, 

#6), one included standard release (SR) form of MPH (#1), one study did not address what type 

of release form of MPH was used (#5). The dose differed between studies where some 

calculated dose per body weight in kg and others utilized methylphenidate patented dosages. 

The MPH dose level was ranging from 0.125 to 0.7 mg/kg. One study reported the dose in mg, 
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not mg/kg, where the range was from 10 to 20 mg/dose (#5). Characteristics of the chosen 

literature can be found in Table 3 

The study by Mahajan et al. (2022) did include an additional set of participants that 

were treated with risperidone but results from that group were not included as the focus of this 

systematic review is on MPH treatment. All participants, results and methods were reported 

separately for both groups, so the existence of the risperidone group did not take away from 

the interpretation of the results of MPH treatment. The study by Posey et al. (2007) is a study 

including the participants of RUPP (2005) it has all the same characteristics but includes 

different measurements of ASD symptoms and therefore both studies were included. 
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Table 3 

Study characteristics 

Note: # = Article number, NA = Not addressed

# Author (Year) Country Participants Mean age Gender % Diagnosis Release form Dose size Dose per day Duration 

1 DiMartino et al. (2004) Italy 13 7,9 93% male PDD SR Single dose: 0.4 mg/kg 
Normal: 0.3 - 0.7 mg/kg 1-2 times a day 12 weeks 

2 Mahajan et al. (2022) India 20 7,25 85% male ASD IR 
Low dose: 0.125mg/kg 
High dose: 0.5 mg/kg 

max 60 mg/day 
3 times a day 8 weeks 

3 Pearson et al. (2013) USA 24 8,8 79% male ASD ER & IR 
Low dose: 0.21 mg/kg 

Medium dose: 0.35 mg/kg 
High dose:  0.48 mg/kg 

2 times a day: 
1 full dose 

1 half a dose 
4 weeks 

4 Posey et al. (2007) USA 72 7,5 89% male PDD IR 

Low dose: 0.125 mg/kg 
Medium dose: 0.25 mg/kg 

High dose: 0.5 mg/kg 
max 50mg/day 

3 times a day: 
2 full doses 

1 half-a-dose 
12 weeks 

5 Quintana et al. (1995) USA 10 8,5 60% male PDD NA Low dose: 10 mg 
High dose: 20 mg 2 times a day 6 weeks 

6 RUPP (2005) USA 72 7,5 89% male PDD IR 

Low dose: 0.125 mg/kg 
Medium dose: 0.25 mg/kg 

High dose: 0.5 mg/kg 
max 50mg/day 

3 times a day: 
2 full doses 

1 half-a-dose 
12 weeks 
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6.2 Quality assessment 

Quality assessment was performed and can be found in Tables 4.1 and 4.2. The checklist for 

Randomized Controlled Trials (RCT) was performed on five studies (#2, #3, #4, #5, #6) while 

the JBI checklist for quasi-experimental studies was used for one study (#1) (CASP, 2020; 

Tufanaru et al., 2017). The quality was assessed based on the study’s score divided by the total 

score transformed into a percentage with pre-determined high to low-quality ratings based on 

the percentage score outcome. Four were considered high-quality studies (#1, #3, #4, #6), one 

study was of moderate quality (#5), and one was considered to be low in quality (#2). Given 

the high risk of bias, it is important to take great care when interpreting the results of low-

quality studies as it was not excluded from this review due to a small number of articles found 

to be included in this review.  

 

Table 4.1 

Quality assessment (CASP, 2020) 

  Quality assessment questions  

Articles # 1 2 3 4a 4b 4c 5 6 7 8 9 10 11 Total % 

Mahajan et al. (2022) 2 0 2 2 0 0 0 2 2 1 0 1 1 1 46% 

Pearson et al. (2013) 3 2 1 2 2 2 1 2 2 2 0 1 1 1 73% 

Posey et al. (2007) 4 2 2 2 2 2 2 2 2 2 2 0 1 1 84% 

Quintana et al. (1995) 5 0 2 2 2 2 1 2 2 1 0 1 1 1 65% 

RUPP (2005) 6 2 2 2 2 2 2 2 2 1 0 0 1 1 73% 

Note: # = Article number, Yes = green, Can’t tell = yellow, No = red, total score/26 = total % 

 

Table 4.2 

Quality assessment (Tufanaru et al., 2017) 

Note: # = Article number, Yes = green, Can’t tell = yellow, No = red, total score/18 = total % 

 

  Quality assessment questions  

Articles # 1 2 3 4 5 6 7 8 9 Total % 

DiMartino et al. (2004) 1 2 2 2 0 0 1 2 2 2 72% 



 

    

 

18 

6.3 Measurements of ASD symptoms 

The focus of this study was to explore the effect of methylphenidate treatment on ASD 

symptoms. Different questionnaires were used as measurements of core ASD symptoms. Pre 

and post-measures were used to explore the effect of methylphenidate treatment on 

questionnaire outcome. The Aberrant Behaviour Checklist was used in three studies to measure 

the effect on ASD symptoms (#3, #5, #6). While the other questionnaires are used in one study 

each giving multiple different measurements of ASD symptoms. The questionnaires were rated 

by parents (#1, #3 #6), teachers (#6) and clinicians (#1, #2, #4, #5). The subscales in these 

questionnaires are measurements of ASD symptoms rated on different scales. Some of the 

measures have a hyperactivity subscale that was not used to interpret the results for symptoms 

of ASD since it more accurately represented ADHD symptoms. All of these questionnaires are 

tools that have been found to have high-test and retest reliability. Characteristics of each 

questionnaire used in the chosen studies can be found in Table 5. 
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Table 5 
 Description of measurements in studies 

Note: ABC = Aberrant Behaviour Checklist (ABC), CARS = Childhood Autism Rating Scale, CARS-2 = Childhood Autism Rating Scale-Second Edition, 14-CPRS= Child 
Psychiatric Rating Scale, CYBOCS-PDD = Children's Yale-Brown Obsessive Compulsive Scale – PDD, ISAA = Indian Scale for Assessment of Autism, NCBRF = Nisonger 
Child Behaviour Rating Form, SCQ = Social Communication Questionnaires, Nr. = number of questions, #: Article number. 

Questionnaires Nr. # Rated by Subscales/measuring Scale Reliability 

ABC 58 3, 5, 6 
Parents 

Clinicians 
Teachers 

Irritability, Lethargy/social withdrawal 
Stereotypic behaviour, Inappropriate speech 

4-point scale: 
0 (no impairment) to 3 (severe impairment). 

 

High test-retest 
reliability 

CARS 15 1 Clinicians 
Social impairment 

Negative emotions, Sensory response 
 

4-point scale: 
1 (within normal limits) to 4 (severely 

abnormal) 

High test-retest 
reliability 

CARS-2 15 2 Clinicians Social behaviour, 
Sensory response, Emotional response 

 
4-point scale: 

1 (typical for child’s age) to 4 (severely 
abnormal for child’s age) 

 

High test-retest 
reliability 

14-CPRS 14 1 Parents Autism 
Anger/uncooperativeness, Speech Deviance 

7-point scale: 
1 (absent) to 7 (very severe) 

High test-retest 
reliability 

CYBOCS-PDD 5 4 Clinicians  
(parent informants) Compulsion 5-point scale 

0 (none) to 5 (extreme) 
High test-retest 

reliability 

ISAA 40 2 Clinicians 

Social relationships, Emotional responsiveness 
Speech-language and communication,  
Behaviour patterns, Sensory response 

Cognitive component 

5-point scale: 
1 (never) to 5 (always) 

High test-retest 
reliability 

NCBRF 76 2 Clinicians Positive social, 
Behaviour problem 

4-point scale: 
0= (not true) to 3 (always true) 

0 (not a problem) to 3 (severe problem) 

High test-retest 
reliability 

SCQ 40 3 Parents Degree of ASD 0=No 
1= Yes 

High test-retest 
reliability 
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6.4 Methylphenidate effect 

6.4.1 Effect on ASD symptoms 

For assessment of the intervention effect on symptoms of ASD Cohen’s d was calculated for 

the significant results in each of the six studies (#1, #2, #3, #4, #5, #6). The effect sizes were 

calculated based on pre-and post-intervention measures, a clear depiction of them can be found 

in Figure 2.  

In study 1 results indicated that there was a significant difference between the mean 

scores pre-and post-treatment when measuring the CARS negative emotions subscales (F [2, 

14] = 2.6, p < 0.05) with the effect size of d = 0.39 (medium effect). They also found a 

significant effect on mean scores of pre- and post-measures for CPRS-14 anger-

uncooperativeness (from 12.2 ± 3.8 to 9.6 ± 3.8, p<0.05), d= 0.68 (medium effect). Scores 

lowered after intervention representing less disturbance. Other subscales of CARS and CPRS-

14 did not produce statistical significance. (#1). 

In study 2 results showed a significant difference for some subscales of ISAA: 

behaviour patterns mean score before and after treatment (from 15.5  ±  3.7 to 12.4  ±  2.5,  

p = 0.000) with a calculated effect size of d = 0.84 (large effect) and the cognitive component  

(from 7.8 ± 1.4 to 6.5 ± 1.1, p = 0.000) with d= 0.93 (large effect). There was only one 

significant result on the CARS-2 subscales where results for activity level were significant 

(from 2.8  ±  0.7 to 1.8  ±  0.3, p = 0 .000), d=1.45 (very large effect). In the NCBRF one 

subscale of positive social measurements yielded significant results: adaptive social  

(from 3.1  ± 1.6 to 4.0 ± 0.3, p = 0.000), d = 0.56 (medium effect) where a higher score 

represented a better outcome. Three subscales of problem behaviour measuring were 

significant: conduct problem (from 6.0 ± 3.6 to 5.4 ± 3.0, p = 0.007) with d=0.16 (small effect), 

self-injury/stereotypic (from 3.2  ±  3.2 to 1.9  ±  1.6, p = 0.007) with d = 0.4 (medium effect) 

and self-isolated/ritualistic (from 7.8 ±  2.4 to 7.5  ±  2.4, p = 0.03) with d = 0.12 (small effect). 

Scores lowered between measures indicating less impairment in these areas (#2).  

Study 3 gathered significant results for the parent-rated ABC on two subscales: 

irritability (F [3,69] = 4.92, p = 0.004) with the effect size of d=0.52 (medium effect) and 

inappropriate speech (F [3,69] = 4.05, p = 0.01), d = 0.42 (medium effect), scores lowered 

representing less impairment after treatment. The SCQ social communication scores also 

significantly decreased between pre- and post-measures (F [3,69] = 2.81, p = 0.046), d = 0.34 

(medium effect). Higher scores represent more impairment in social communication, making 

this a positive change (#3). 
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Study 4 found no significant effect of MPH on CYPOCS-PDD scores at any dose level 

(#4). 

In study 5 they measured a significant difference between baseline and post-treatment 

measures on the clinician-rated ABC irritability subscale (from 7.2 ± 6.3 to 4.0  ±  3.8, p=0.02), 

d = 0.51 (medium effect) where irritability decreased after MPH treatment (#5).  

Study 6 found no significant results for teacher-rated ABC scores between baseline and 

post-treatment. The parent-rated ABC scale had one significant result on the subscale of 

lethargy/social withdrawal (p = 0.004) d = -0.37 (medium negative effect) as scores got worse 

after treatment hinting towards increased impairment (#6).  

 

Figure 2 

Effect sizes 

 
Note: # = article number, red = low effect, orange = medium effect, blue = large effect, green = very large effect 
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6.4.2 Adverse effects  

Adverse effects were reported in every study, but symptoms and severity varied between 

participants, further information regarding the percentage and symptoms experienced can be 

found in Table 6. 

 

Table 6 

Adverse effects experienced by participants.  

Note: #: Article number 

 

 In study 1 five children were rated as minimally worse and much worse on the CGI-I 

(Clinical Global Impressions-Improvement) scale used to observe functioning and adverse 

effects. They were considered to be adverse responders and therefore excluded from further 

treatment with MPH. These five children make up 38% of the original participants. No 

significant adverse effects were seen in the children administered for ongoing therapy (#1).  

  

  

  % of participants experienced 

Symptoms # 1 2 3 4 5 6 

Anxiety    25%    

Headache    17%    

Irritability   25%  12%  12% 

Lack/loss of appetite   25% 38% 24% 20% 24% 

Stomachache        

Insomnia   15% 50% 18% 5% 18% 

Repetitive behaviour/language  15%      

Tics  8%      

Restlessness        

Emotional outburst     13%  13% 

Increased hyperactivity  15%      
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Study 2 noted that 55% of the subjects in the MPH group experienced adverse effects 

but none were intolerable or led to exclusion. They measured adverse effects with an adverse 

effects checklist made for the study, rated by clinicians. No information was given regarding 

questions on the list (#2).  

 In study 3 a side effect of the MPH treatment checklist was rated by parents and 

teachers. Although adverse effects were frequently experienced, they were not serious, and no 

participant discontinued because of them. Only: loss of appetite (p = 0.001) and insomnia  

(p = 0.05) provided significant results at the high dose compared to baseline measures as rated 

by parents (#3).  

In studies 4 and 6 clinicians considered scores on the CGI-I and parents were called 

nightly with questions to assess adverse effects. Six participants could not tolerate the MPH 

test dose due to adverse effects and were excluded from the study's main phase. Four measures 

were significant at the medium dose for the remaining participants (n = 66) compared to 

baseline: insomnia (p = 0.01), loss of appetite (p = 0.001), irritability (p = 0.05), and emotional 

outbursts (p = 0.01). At the highest MPH dose, 16 subjects of the remaining 66 (24%) 

experienced intolerable adverse effects and were put on a lower dose for the remainder of the 

study. Seven people left the main phase owing to adverse effects, bringing the dropout rate to 

18% of enrolled participants. (#4, #6).  

Study 5 rated participants adverse effects using a side-effects checklist for stimulants. 

There were no significant measures of adverse effects between baseline and MPH treatment 

but were experienced to some extent at the high dose. The most common ones experienced by 

participants were lack of appetite and insomnia (#5).  
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6.4.3 Functioning 

Functioning was explored in three of the reviewed studies (#1, #3, #6). Two measurement 

scales were mainly used to assess functioning: The Children’s Global Assessment scale  

(C-GAS) along with the Clinical Global Impressions scale (CGI). The C-GAS describes the 

severity of functional impairment from ratings of 0 (severe) to 100 (superior functioning) while 

the CGI is used to assess global functioning and explore the effect of treatment with ratings on 

a scale from 1 (very much improved) to 7 (very much worse). Both questionnaires were rated 

by clinicians (#1, #3, #6). Cohen’s d could not be calculated due to missing statistical 

information in the studies of pre- and post-treatment scores.  

In study 1 parents reported that improvements in interfering behaviours allowed the 

children to attend longer activities with peers and made them more manageable in other social 

activities with their parents. Clinicians measured a significant improvement in the C-GAS score 

after treatment (F [2,14] =10.5, p < 0.01). The CGI-improvement scores were rated after the 

single dose given at the beginning of the study. Five of the participants were adverse responders 

rated as 5 or 6 (minimally worse and much worse) on the CGI excluding them from further 

participation. Two children did not respond to the single dose and remained unchanged on the 

CGI-improvement scale after the highest dose, they were withdrawn from treatment as they 

were considered to be non-responders. Six participants were rated as 1, 2 or 3 on the index 

(very much improved, much improved, or minimally improved) and the same after 3 months 

making the response rate to treatment 46% (6/13) (#1).  

In study 3 both improvement and severity measures on the CGI scale between baseline 

and after treatment were rated as significant by the psychiatrist (CGI-Severity: F[3,69] = 7.62, 

p < 0.001; CGI-Improvement: F[3,69] = 15.49, p < 0.001) and psychologist (CGI-Severity: 

F[3,69] = 12.46, p < 0.001; CGI-Improvement: F[3,69] = 12.62, p < 0.001). Scores were lower 

post-treatment indicating better functioning and the greatest change occurred with the highest 

dose, implying that larger doses will enhance functioning more (#3). 

Study 6 stated that on the CGI-I scale subjects were considered to be responders if they 

were rated as 1 or 2 (very much improved or much improved) on the subscale. 18% of 

participants were not able to pass the test-dose level of treatment due to lower functioning 

scores on the CGI-I scale rated as 6 or 7 (much worse or very much worse) owing to 

experiencing adverse effects. Scores for other participants were not presented other than stating 

that 49% (35/72) of participants were considered to be responders (#6).   
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6.5 Additional outcomes 

6.5.1 ADHD symptoms 

Effect sizes were not calculated for ADHD symptoms as they were not the focus of this review. 

The most common measurement tools used were Connor’s Parent or Teacher rated 

questionnaires and scales (CPRS, CTRS, CPQ, CTQ) along with the Swanson, Nolan, and 

Pelham scale (SNAP-IV) with the focus on decreased core symptoms of ADHD 

hyperactivity/impulsivity and inattention.  

Study  1 found that there was a significant improvement reported from both parents 

and teachers on the majority of questions in the Connor’s rated questionnaire, the main 

improvement was in the hyperactivity subscale for parent ratings (p < 0.01) and teacher ratings 

(p < 0.05) (#1).   

 Study 2 did not have a measure of ADHD symptoms other than the subscale in the 

NCBRF, the results showed a significant decrease in ratings of hyperactivity (from 17 ±  6.9 to 

8.9  ±  3.2, p < 0.001) (#2). 

Study 3 found that improvements in SNAP-IV scale ratings after treatment were 

significant for parents both for inattention (F [3,69] = 5.92, p = 0.001) and hyperactivity 

(F [3,69] = 7.51, p < 0.001). For teacher ratings, results were significant for hyperactivity  

(F [3,51] = 5.26, p < 0.003) but not for inattention (#3).  

Study 4 found that compared to baseline there was a significant effect of MPH treatment 

on the SNAP-IV scale parent ratings for hyperactivity/impulsivity (F [3,166] = 5.72, p < 0.001) 

and inattention (F [3,166] = 3.96, p = 0.009). Significant treatment effects were also seen on 

the SNAP-IV teacher rating for hyperactivity/impulsivity (F [3,113] = 3.42, p = 0.02) and 

inattention (F [3,113] = 4.79, p = 0.004) (#4). 

Study 5 found that participants showed statistical improvement in hyperactivity after 

MPH treatment as measured by the CTQ (teacher) scale (from 1.8 ±  0.5 to 1.3  ±  0.3, t = 3,63 

p < 0.006) There were no significant improvements in CPQ (parent) scale ratings (#5).  

Study 6 found that there was a statistically significant effect on the ABC hyperactivity 

subscale as rated by both teachers (p = 0.009) and parents (p < 0.001) (#6). 
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7 Discussion       

Autism Spectrum Disorder is a neurodevelopmental disorder that is present from early 

childhood with an estimated prevalence of 1% worldwide (APA, 2013; WHO, 2013). It is 

common for children with ASD to show ADHD symptoms. These two disorders are commonly 

intertwined with 30% to 80% of ASD children meeting the diagnostic criteria for ADHD (APA, 

2013; Leitner, 2014; Simonoff, 2013). Methylphenidate treatment is used as the first line of 

treatment for children with ADHD and commonly for children with ASD showing ADHD 

symptoms (Frazier et al., 2011; Storebø et al., 2015). The use of MPH has been criticised as 

previous study findings have been inconsistent, especially regarding the effect on ASD 

symptoms and the adverse effects experienced (Handen et al., 2000; Stigler et al., 2004). The 

aim of this systematic review was to investigate the effect of methylphenidate treatment as an 

intervention for children diagnosed with ASD or PDD based on three diagnostic criteria DSM-

III-R, DSM-IV, and DSM-5. The main focus was on ASD symptom effects, adverse effects 

and functioning while recognizing outcomes of ADHD symptoms. Previous research on this 

topic has primarily concentrated on ADHD symptom effects. This may be related, in part, to 

the fact that before the publication of the DSM-5, ASD and ADHD were regarded as mutually 

exclusive disorders, resulting in limited research on their relationship and the influence of 

treatment on each disorder (Magnúsdóttir et al., 2016; Sikora et al., 2012). This systematic 

review was therefore conducted to evaluate the effectiveness of methylphenidate as an 

intervention for children with ASD showing symptoms of ADHD. This review was able to 

obtain a comprehensive understanding of the impacts of methylphenidate treatment by 

examining effects on ASD symptoms, adverse effects, functioning and ADHD symptoms. 
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7.1 Effect of Methylphenidate 

7.1.1 ASD 

Within the first research question, the effect of methylphenidate treatment on ASD 

symptoms was explored. Overall, the studies had contrasting views on MPH treatment's effect 

on symptoms of ASD. Effect on ASD was reported as “large” for three measurements of 

symptoms, “medium” for nine measurements and “small” for two measurements. Three studies 

included the same measures of ASD symptoms with the use of the Aberrant Behaviour 

Questionnaire (ABC) resulting in different outcomes (#3, #5, #6). There were decreases in 

irritability symptoms in two of the studies (#3, #5), inappropriate speech decreased in one study 

(#3) and social withdrawal increased in one study (#6). The results of these measurements were 

rated with a medium effect. The increase in impairing ASD symptoms such as social 

withdrawal can be linked to previous findings where ASD symptoms got worse after MPH 

treatment (Handen et al., 2000). One study reported no significant change in symptoms of ASD 

neither positive nor negative (#4). This is also in line with previous findings of MPH having 

positive effects on hyperactivity symptoms and no noticeable effects on ASD symptoms 

(Sturman et al., 2017). Four of the studies reported positive effects on ASD symptoms with no 

increase in symptom severity (#1, #2, #3, #5). They reported positive effects on irritability, 

behaviour problems, negative emotions, and activity level. Some of the studies mentioned that 

even though there was a decrease in ASD symptoms there was barely any effect on the core 

symptoms of ASD which we now recognise as social communication/interaction and repetitive 

behaviours (APA, 2013). Two of the studies found a decrease in social communication/ 

interaction symptom severity (#2, #3). This can be supported by a previous study where 

Jahromi et al. (2009) suggested positive effects on social behaviour. One of the studies 

indicating a positive effect was considered to be of low quality so interpretations of their 

findings need to be approached with caution (#2). There were some noticeable flaws in the 

statistical interpretation of the chosen studies, some were very precise, and others only 

mentioned statistical significance scores or failed to report t-scores. This creates difficulties in 

trusting the data presented making them less reliable and is important to consider in the 

interpretation of ASD effect findings (Diong et al., 2018).  

Overall, ASD symptoms were differently affected showing a range from negative 

effects to positive ones where the majority of effect was calculated to be “medium” largely 

supporting previous findings. Review findings show that social communication/interactions, 

one of the core characteristics of ASD, was both negatively and positively affected in the 
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chosen studies (#2, #3, #6). As the name implies Autism Spectrum Disorder is a spectrum of 

presentations, making it difficult to find one treatment that benefits everyone. Interventions 

should be applied with the purpose of helping children in their functioning, quality of life and 

well-being, and intervention success should be assessed with that in mind (Matson and 

Williams, 2015). Professionals need to consider if ASD symptoms in children are negatively 

affected as methylphenidate treatment will not benefit them and possibly harm their 

functioning and well-being (Granlund, 2013).  

 

7.1.2 Adverse effects: 

The second research question was regarding adverse effects experienced during MPH 

treatment. Adverse effects were quite common, and the most frequently reported symptoms 

were insomnia and lack of appetite (#2, #3, #4, #5, #6). This is similar to previous study 

findings where in a systematic review the most reported adverse effects experienced during 

MPH treatment were decreased appetite, sleep problems, fatigue, and headache (Storebø, 

2018). Adverse effects became worse with higher doses which is consistent with previous 

findings on methylphenidate effects (Stigler et al., 2004; Storebø et al., 2018). The adverse 

effects experienced that led to the discontinuation of treatment were hyperactivity, stereotypy, 

and motor tics (#1, #6). Those studies mentioned that even though adverse effects were 

experienced they were not statistically significant and did not impact treatment effect, failing 

to properly acknowledge the large drop-out rate due to adverse effects, where 18% and 38% of 

participants could not continue MPH treatment. The treatment outcome was interpreted on the 

basis of the final participant group not including the adverse responders (#1, #6). This dropout 

was due to extreme adverse events affecting the functioning of the children. It would be 

unethical to force children with adverse effects to continue methylphenidate, but it does affect 

the results. Interpretation of treatment effect should be presented with acknowledgement of 

that. As stated by Loke et al. (2007) when adverse effects are not acknowledged it can be 

misleading and introduce bias favouring the intervention. Assessment of adverse effects in the 

chosen studies could not be considered reliable and valid, some studies did not use standardized 

measurements but rather made the lists themselves without disclosing the questions on their 

lists. When utilizing standardised questionnaires researchers allow data to be compared across 

studies while ensuring that the questionnaire is fit to be used for their participants (Boyton & 

Greenhalgh, 2004). 
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7.1.3 Functioning  

The third research question was regarding the effect on functioning beyond symptom reduction. 

Even though functioning was not measured in all of the studies it is an important factor to 

consider when assessing treatments. Functioning was measured in three studies (#1, #3, #6) 

and not considered in three studies (#2, #4, #5). Measurements of functioning were highly 

related to the assessment of adverse effects as children are likely to get lower scores of 

functioning when they endure adverse events. This can be seen by CGI being used as a 

measurement to track adverse effects in two of the studies (#1, #6).  

Study 1 reported significant results of C-GAS and CGI measures but still reported the 

treatment outcome being “exclusively symptomatic” even though parents also reported 

improvements in social activities and participation which has also been found in previous 

studies (Ventura et al., 2020). This is likely due to the large contrast in the positive effect on 

functioning and the negative effect on functioning found in the study (#1). Previous studies 

have also declared the main effect of MPH to be symptom reduction (Molina et al., 2009; 

Handen et al., 2000; Storebø et al., 2018). Increased functioning was reported in study 3 where 

the greatest change occurred with the highest MPH dose but most of their participants were 

considered high-functioning, to begin with (#3). This outcome is similar to the findings of 

previous studies where higher-functioning children are more likely to respond well to MPH 

treatment (Stigler et al., 2004). Investigating the connection between higher-functioning 

children having better outcomes in the chosen studies was unattainable due to their lack of 

disclosing the children’s level of functioning before treatment. Two of the studies concluded 

that 46% and 49% of participants responded to treatment in view of the fact that they were 

rated as 1, 2 or 3 (very much improved, much improved, or minimally improved) on the CGI 

scale (#1, #6). Typically, around 70% to 80% of children with ADHD alone respond to MPH 

treatment (Greenhill et al., 2001; Tarrant 2018).  

Together findings show that the effect on functioning was not beyond symptom 

reduction when all the data is considered. Even the studies reporting high ratings on the CGI 

scale also had the highest drop-out rates (#1, #6). This may in part be related to the fact that 

they were consistently measuring children on the CGI scale allowing them to closely monitor 

the decrease in functioning due to adverse events. In the past, symptom reduction was the 

primary outcome of interest when assessing treatment. In some situations, such as when 

symptoms improve after therapy, but no change is seen in other domains such as functioning it 

is feasible that the quality of the evidence supporting treatment benefits are overestimated 

(Becker et al., 2011; Hoagwood et al., 1996). Researchers have emphasised the importance of 
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professionals considering functioning and not only symptomatic reduction when treatment is 

assessed (Storebø et al., 2018). These results indicate that it may be an ongoing problem of 

studies investigating MPH treatment effects.  

 

7.1.4 ADHD symptoms 

The influence of MPH treatment on ADHD symptoms was considered to gain a more holistic 

view of treatment influence. The chosen studies found a significant decrease in ADHD 

symptoms especially hyperactivity/impulsivity where declines were found in all the studies 

(#1, #2, #3, #4, #5, #6). Not all studies mentioned the extent of the effect but when considered 

it was modest (#5, #6). This is related to previous study findings where ADHD symptoms were 

not affected to the same extent in children showing ADS and ADHD symptoms vs ADHD 

symptoms alone (Ventura et al., 2020). Four studies showed the effect of treatment on 

inattention symptoms (#1, #2, #3, #4) yet only one study found that hyperactivity/impulsivity 

and inattention symptoms were reduced to the same degree (#1). This may in part be due to 

previous study findings that children with ASD and ADHD do not show the same level of 

inattention as children with ASD alone (Dupuis et al., 2022). Five of the studies included parent 

and teacher ratings of ADHD symptoms (#1, #2, #3, #4, #6). One study challenged previous 

findings as parent ratings were insignificant for all ADHD measures (#5). This is contrary to 

previous beliefs that parent ratings are more extreme than teacher ratings (Papageorgiou et al., 

2008). Stressors in daily life have been observed to be higher for parents of children with 

ADHD, which may affect how they rate therapy effect (Theule et al., 2013). Two studies 

supported this as parents rated ADHD symptomatic decrease to a bigger extent than teachers 

(#3, #4). It is interesting to see that in one study they reported a decrease in hyperactivity as 

rated by parents and teachers, but hyperactivity did on the contrary increase according to the 

side effects checklist. The 15 % of participants that experienced hyperactivity were excluded 

but this is against any other finding reported in previous studies.  
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7.2 The chosen studies 

There were many notable limitations in the chosen studies that are noteworthy and affect the 

results of this review. The studies did not have a large sample with the biggest by far being 72 

as the next biggest sample was 24 participants. This can affect the results of the studies by 

increasing the chance of accepting a faulty assumption as true (Faber & Fonseca, 2014). Most 

of the studies were very short in duration especially considering those that had a change in dose 

size between weeks making the duration for each dose very short, this time frame makes 

assessment of the long-term effects of methylphenidate very difficult. Another limitation was 

the gender ratio in this review. ASD is believed to be more prevalent in males than females 

where the male-to-female ratio is believed to be around 4:1. The same applies when the 

prevalence of ADHD is considered but the difference is less pronounced with a male-to-female 

ratio of 3:1 (Schuck et al., 2019). The participant ratio in this systematic review may fit well 

as a sample to represent the population, however, there is a high likelihood that females are 

being overlooked when diagnosing ASD and ADHD. The percentage of females with comorbid 

symptoms is likely higher than expected as they tend to mask their difficulties and are therefore 

overlooked in the diagnostic process (Rynkiewicz et al., 2019). There was also a huge 

difference in the interpretation of possible moderators, there was a lack of information 

regarding the dose effect, IQ and level of functioning where some reported the information 

while others did not, this can affect the estimation of treatment, generalization of findings and 

control for confounding variables (Marsden et al., 2022).   

 

7.3 Limitations and challenges 

In this review six studies were chosen based on the inclusion and exclusion criteria, it was a 

challenge to find studies with measurements of ASD symptoms as many papers focused solely 

on ADHD symptom effects. Establishing the inclusion and exclusion criteria added to the 

challenge, they create important barriers but were difficult to choose. This review was 

conducted within a time frame limiting time to search databases and select studies, there were 

five databases searched but there is a possibility that searching further databases would have 

yielded more relevant studies increasing the reliability of this review and generalization of 

findings. Due to this topic not being well researched the selected articles are very different in 

nature and had a wide range in years of publishing. This can be considered a limitation and an 

advantage. It can be beneficial for generalization when similar results are derived from 

different countries with children in the same age range, increasing the validity. However, it can 
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also be seen as a limitation as methods and questionnaires to measure the effect of treatment 

were very different and not necessarily as reliable and effective in measuring core ASD 

symptoms, possibly making this an unfair comparison. There have been many revelations in 

the last years possibly affecting previous study findings and understanding of the disorder. 

There was a peer review conducted to minimize bias in the selection process, but it is a 

limitation that no peer review was done during the quality assessment increasing the possibility 

of bias.  

   

7.4 Future research 

There is a need to gain further knowledge on the relationship between ASD and ADHD and 

explore the effect of methylphenidate with a different focus than previous studies. There is also 

a need for a study where children answer the questionnaires when possible as they are the ones 

receiving the intervention and parents may overestimate the effect of treatment due to their 

own experience of stressors due to their children's symptoms. Previous research has found that 

children are more aware of their own experiences whereas parents and teachers tend to be more 

extreme in their ratings (Reilly et al, 2019).  Further analysis of response moderators such as 

age, IQ and gender need to be considered by conducting research with an assessment of 

treatment on individuals rather than groups. Finally, there is a need for future research to have 

a bigger focus on functioning in relation to treatment outcomes exploring if treatment effects 

are mostly symptomatic. They could further explore the effect on family and other systems 

surrounding the child, identifying if there is an increase in the child’s well-being. 

 

 

 

 

  



 

    

 

33 

8 Conclusion 

Over the last two decades, opinions of methylphenidate treatment have been contrasting and 

labelled as beneficial or harmful. Overall assessments of results show a large similarity to 

previous literature where contrasting views of treatment effects have been brought forth. Some 

state the significant benefits of methylphenidate while others identify the adverse effect and 

debate the benefits that treatment provides. In general ADHD symptoms were positively 

affected as hyperactivity symptoms decreased in all of the studies. Effects on ASD were 

positive in general with symptom reduction in many studies even for the core symptom of 

social communication/interaction. However, findings also showed no effect or negative effect 

on core symptoms of ASD. This is not necessarily an unfavourable finding. Methylphenidate 

is not a treatment specifically designed to have an impact on ASD symptoms, but professionals 

need to consider and understand the possibility of negative effects during treatment. Children 

with these comorbid symptoms do seem to be especially susceptible to adverse effects. It is 

vital that professionals monitor children starting MPH treatment closely as adverse effects can 

have an immense impact on children's functioning, possibly limiting them in their daily lives. 

The effect of MPH treatment on functioning has not been as large of a focus in previous studies 

as it should be, possibly resulting in an overestimation of intervention effects. This study found 

limited effects on functioning even in the studies where they were explored. Effects of 

treatment were considered as mainly symptomatic or showed both an increase and reduction in 

functioning. The findings of this systematic review provide an important focus for future 

research with the need for greater emphasis on function as the question remains, if there is no 

effect beyond symptomatic functioning what does the treatment really provide? There was no 

noticeable pattern found regarding treatment response hinting at the fact that treatment needs 

to be adapted towards each individual, with close monitoring.  

One common thread in all the literature is the need for further research and understanding. 

There are many unanswered questions and to confidently implement an intervention such as 

MPH a further understanding of this comorbid condition is needed. Multiple factors need to be 

considered when assessing treatment effects and from the conclusions of the chosen studies it 

can be seen that MPH treatment is beneficial for some children but harmful for others. 

Professionals need to be aware of the possible limitations of MPH treatment for this group of 

children and keep track of symptoms as well as functioning to promote well-being. This review 

shows the importance of holistic interpretation when assessing treatment effect as interventions 

are often too generalized and not specified to each individual. 
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10 Appendix 

 

Appendix A 

Search strings for chosen databases 

Psych Info 

(abstract(Child*) OR noft(Adolescent*) OR noft(Youth) OR noft(Kid*)) 

AND (noft(ASD) OR abstract(Autism) OR noft(Autism Spectrum 

Disorder) OR noft(PDD) OR noft(pervasive developmental disorder)) 

AND (abstract(Methylphenidate)  OR noft(MPH)) AND (noft(Social 

effects) OR noft(behavio* effects) OR noft(side effects)) 

Scopus 

TITLE-ABS-KEY ((child* OR adolescent* OR youth OR kid*) AND 

(ASD OR autism OR autism AND spectrum AND disorder) OR (PDD 

OR pervasive AND development AND disorder) AND 

(methylphenidate OR MPH) AND (social AND effects OR behavio* 

AND effects OR side AND effects) 

MEDLINE 

(Child* OR Adolescent* OR Youth OR Kid*) AND (ASD OR Autism 

OR Autism Spectrum Disorder OR PDD OR pervasive developmental 

disorder) AND (Methylphenidate OR Ritalin OR Concerta OR Focalin) 

AND (Social effects OR behavio* effects OR side effects) 

Web of science 

(Child* OR Adolescent* OR Youth OR Kid*) AND (ASD OR Autism 

OR Autism Spectrum Disorder OR PDD OR pervasive developmental 

disorder) AND (Methylphenidate OR Ritalin OR Concerta OR Focalin) 

AND (Social effects OR behavio* effects) 

PubMed 

(Child* OR Adolescent* OR Youth OR Kid*) AND (ASD OR Autism 

OR Autism Spectrum Disorder) AND (Methylphenidate OR Ritalin OR 

Concerta OR Focalin) AND (Social effects OR behavio* effects) 
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Appendix B 

Extraction Protocol 

General information 

-Author 

-Year 

-Title 

-Journal 

Background 

-Relevant background information 

-Theoretical background 

-Rationale 

-Purpose 

-Research question 

Method 

-Study type 

-Data collection 

-Exclusion 

-Recruitment 

-Participants 

-Characteristics 

-Diagnosis 

-Diagnosis tool and criteria 

Intervention 

-Type of methylphenidate used 

-Severity of symptoms 

-Age of intervention 

-Mean age 

-Time frame of intervention 

-Dosage size 

-Intervention environment 

-Release form  

-Previous medication 
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Results 

-Measurement of the effect 

-ASD symptom measurements 

-ADHD symptom measurement 

-Measurement of side/adverse effects 

-Measurements of functioning 

-Intervention outcome 

-Effects on ASD symptoms 

-Effects on ADHD symptoms 

-Effects on functioning 

-Moderating effect 

-Who is rating the questionnaires 

-Side/Adverse effects experienced 

Discussion 

-Limitations 

-Conclusion 

-Future research 

-Ethical consideration 
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Appendix C 

Quality Assessment Measurements 

Quality Assessment CASP checklist, Randomized Controlled Trials (CASP, 2020) 

Questions Rating 

1. Did the study address a clearly focused research question? 

 
o Yes 
o No 
o Can’t tell 

2. Was the assignment of participants to interventions randomised?  

 
o Yes 
o No 
o Can’t tell 

3. Were all participants who entered the study accounted for at its 
conclusion 

 
o Yes 
o No 
o Can’t tell 

4. a) Were the participants ‘blind’ to intervention they were given?  
b) Were the investigators ‘blind’ to the intervention they were 
giving to participants? 
c) Were the people assessing/analysing outcome/s ‘blinded’? 

o Yes 
o No 
o Can’t tell 

5. Were the study groups similar at the start of the randomised 
controlled trial? 

 
o Yes 
o No 
o Can’t tell 

6. Apart from the experimental intervention, did each study group 
receive the same level of care (that is, were they treated 
equally)?  

 
o Yes 
o No 
o Can’t tell 

7. Were the effects of intervention reported comprehensively? 

 
o Yes 
o No 
o Can’t tell 

8. Was the precision of the estimate of the intervention or treatment 
effect reported?  

 
o Yes 
o No 
o Can’t tell 

9. Do the benefits of the experimental intervention outweigh the 
harms and costs?  

 
o Yes 
o No 
o Can’t tell 

10. Can the results be applied to your local population/in your 
context?  

 
o Yes 
o No 
o Can’t tell 

11. Would the experimental intervention provide greater value to the 
people in your care than any of the existing interventions?  

 
o Yes 
o No 
o Can’t tell 
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Quality Assessment JBI checklist, Quasi-Experimental studies (Tufanaru, 2017) 

Questions Rating 

1. Is it clear in the study what is the ‘cause’ and what is the ‘effect’ 
(i.e., there is no confusion about which variable comes first)? 

o Yes 
o No 
o Can’t tell 

2. Were the participants included in any comparisons similar? 

 
o Yes 
o No 
o Can’t tell 

 
3. Were the participants included in any comparisons receiving 

similar treatment/care, other than the exposure or intervention of 
interest? 

 
o Yes 
o No 
o Can’t tell 

4. Was there a control group? 

 
o Yes 
o No 
o Can’t tell 

5. Were there multiple measurements of the outcome both pre and 
post the intervention/exposure? 

 
o Yes 
o No 
o Can’t tell 

6. Was follow up complete and if not, were differences between 
groups in terms of their follow up adequately described and 
analysed? 

 
o Yes 
o No 
o Can’t tell 

7. Were the outcomes of participants included in any comparisons 
measured in the same way? 

 
o Yes 
o No 
o Can’t tell 

8. Were outcomes measured in a reliable way? 

 
o Yes 
o No 
o Can’t tell 

9. Was appropriate statistical analysis used? 

 
o Yes 
o No 
o Can’t tell 

 

 

 

 


