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ABSTRACT

Having in mind the rising rates of the incidence for autism worldwide, the early diagnosis of this neuro-
developmental disorder is of the high priority. For that purpose, several checklists have been constructed 
and used. Nevertheless, there are no universal and uniform criteria for assessing and diagnosing autism, 
and even if there existed, not every country has the resources to manage such an assessment for diagnosis.
A recently validated, revised version of the M-CHAT, the M-CHAT-Revised with Follow up (M-CHAT-
R/F) has demonstrated strong psychometric properties.
The aim of this article is to discuss our results obtained with M-CHAT-R applied in a sample of 131 children 
aged 31,9 ±9,4 months, recruited for diagnosis and treatment at the University Children’s Hospital in Skopje.
Our results confirmed that for screening the use of M-CHAT-R/F is currently the very exact instrument 
which allows the early suspicion, but also possible follow up the symptoms of this disorder. Additionally, 
we showed the significant negative correlation between age and scores obtained on the checklist.
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DOES THE M-CHAT-R GIVE IMPORTANT INFORMATION 
FOR THE DIAGNOSIS OF THE AUTISM SPECTRUM DISORDER?

Autism Spectrum Disorder (ASD) is a 
combination of complex neurodevelopment dis-
abilities, which is clinically characterized by 
impairments in language communication, varied 
cognitive deficits, and diminished social inter-
action. Moreover, it is characterized by repeti-
tive, stereotyped, and restricted patterns of be-
haviours, interests, and activities. The diagnosis 
of ASD must follow the criteria described in the 
latest version of Diagnostic and Statistical Man-
ual of Mental Disorders, 5th Edition (DSM-5) 
[1].

Currently, it seems that ASD becomes the 
most frequent children neurodevelopmental dis-
order which practically arises in epidemic form. 
According to the estimates from the Centres for 
Disease Control and Prevention (CDC), and Au-
tism and Developmental Disabilities Monitoring 
(ADDM) Network, the prevalence rate for ASD 
is 18.5 per 1,000, i.e., 1 in 54 children aged eight 
years. Within the last decades, the diagnostic rate 
of autism has increased dramatically, and it has 
been reported that cases of ASD have a rate of 
0.6-0.8% in preschool children, 1.0% in school 
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children and young adults, and around 1.0% in 
adults [2, 3].

It is well established that ASD is 4.3 times 
more prevalent among boys than among girls. 
For gender issues, most of the studies in children 
and adolescents have used a single item on the 
Child Behaviour Checklist (CBCL), a caregiv-
er-report measure for behavioural problems, to 
quantify gender variance [4]. 

The diagnosis of ASD may occur across 
different age groups, though investigations and 
some researchers from different countries also 
indicate that autism already exists at the time of 
birth. Still, it is very challenging to obtain an ear-
ly diagnosis. The American Academy of Paedi-
atrics (AAP) suggested developmental screening 
of all children by the age of two years.

Nevertheless, there are no universal and 
uniform criteria for assessing and diagnosing au-
tism, and even if they existed, not every country 
has the resources to manage such an assessment 
for diagnosis. This can lead to consideration and 
an explanation of the different figures of ASD 
prevalence among various countries around the 
world.

In clinical psychology and psychiatry, it is 
very important to find a valid, reliable and con-
fident psychological instrument for testing pa-
tients with some mental problem. In this context, 
to construct a valid test for autism in a preclini-
cal period is of great interest, having experience 
that the early treatment could provide the biggest 
success.

A number of validated measures are avail-
able to screen for ASD risk in children 18 months 
of age and older, including the Modified Check-
list for Autism in Toddlers (M-CHAT) [5, 6, 7, 
8, 9]. 

A recently validated, revised version of the 
M-CHAT, the M-CHAT-Revised with Follow up 
(M-CHAT-R/F) [10-17] has demonstrated strong 
psychometric properties, with estimates of sen-
sitivity and specificity of 0.854 and 0.993 in a 
low-risk, population-based sample.

AIM OF THE STUDY

The aim of this report is to analyse the ob-
tained data for Modified Checklist for Autism in 
Toddlers, Revised (M-CHAT-R) in a sample of 

children evaluated and treated in the Universi-
ty Children Hospital in Skopje and to compare 
them with the clinical presentation.

SAMPLE AND METHODOLOGY

In this report we evaluate the main find-
ings for a group of 131 children who were as-
sessed, diagnosed and treated at the University 
Children’s Hospital in Skopje. All of them have 
been directed from the paediatricians in primary 
care settings, mainly recruited from the capital 
town Skopje (more than 80%). The sample was 
evaluated during the period of three years (2017-
end of 2019).

The mean age of the children was 31.9 
±9.4 months.

The assessment comprises detailed medi-
cal history, fulfil of the M-CHAT-R and clinical 
observation. The M-CHAT-R/F is valid for chil-
dren 16-30 months old. It can be administered 
and scored as a part of a well-child care visit, and 
also can be used by specialists or other profes-
sionals to assess the risk for ASD. The primary 
goal of the M-CHAT-R is to maximize sensitiv-
ity, meaning to detect as many cases of ASD as 
possible. Therefore, not all children who score at 
risk will be diagnosed with ASD. To address this, 
the authors developed the Follow-Up questions 
(M-CHAT-R/F). Users should be aware that even 
with the Follow-Up, a significant number of the 
children who screen positive on the M-CHAT-R 
will not be diagnosed with ASD; however, these 
children are at high risk for other developmen-
tal disorders or delays, and therefore, evaluation 
is warranted for any child who screens positive. 
The M-CHAT-R can be scored in less than two 
minutes. It consists of 20 questions which must 
be answered with yes/no.

The questionnaire consists of parent re-
port items which assess abnormal behaviours 
commonly associated with autism (i.e., reduced 
social interest, social play, pretend play, proto 
declarative pointing, and joint attention), as well 
as developmental behaviours that are more likely 
to be intact in children with autism (i.e., rough 
and tumble play, motor development, proto im-
perative pointing, and functional play). It was 
suggested in the Manuel that obtained score 0-2 
represents a very low risk for ASD, the score 3-7 
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represents a middle risk, and the score of 8-20 
represents a very high risk for ASD.

RESULTS AND DISCUSSION

As it was mention before, the analysed 
data are for a group of 131 children, selected 
by chance, directed at the University Children’s 
Hospital for evaluation and diagnosis of ASD. 
The mean age of the children was 31.9±9.4 
months, which is relatively early. In majority, 
mothers were the persons who bring the children, 
fathers were the caregiver in only three children. 
In this context, practically only mothers were the 
persons who fulfilled the questionnaire.

The gender ratio in the evaluated samples 
is presented on Fig.1 and very clearly shows the 
predominance of boys’ vs girls.

Fig. 1. Gender ratio in the evaluated sample of 131 
children

As mentioned before, the obtained score 
0-2 is a very low risk for ASD, the score 3-7 

Fig. 2. Obtained scores for M-CHAT-R

represents a middle risk, and the score of 8-20 
represents a very high risk for ASD. It is very 
clear that in our sample the obtained score for 
M-CHAT-R is very high, the mean values are 
16.42± 2.21. The maximum score was 19, and 
the minimum was 10 (all numbers over this score 
represents very high risk). The score obtained for 
every child is presented on Fig.2.

It must be accentuated, that all tested chil-
dren have been directed to the Hospital because 
the paediatricians suspected the disorder, which 
means some kind of preselection. If the question-
naire was applied in primary care settings maybe 
the scores would be different.

However, we must say that the question-
naire gives us very available data for future di-
agnosis.

The calculated correlation between the age 
and scores obtained for M-CHAT-R is significant 
and negative (see chart below). It means that ear-
lier scoring is much higher.

Correlations (autism.sta)
Marked correlations are significant at p < .05000
N=131 (Casewise deletion of missing data)

Variable Score
Age -0.17

The scatterplot for this correlation is pre-
sented in Fig.3.
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Fig. 3. Scatterplot for the correlation between age and scores

For better visual representation, the same correlation is presented in bivariate histogram on 
Fig. 4.

Fig. 4. Bivariate histogram for age/score correlation
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The obtained answers deal with eye con-
tact, motoric abilities, nonverbal communica-
tion, social abilities and emotions of the child, 
which are core symptoms for ASD. In this con-
text, the obtained scores are relevant for further 
observation and definitive diagnosis.

In the further treatment at the Hospital only 
45 children of the sample were included. The 
main therapeutic protocol we used were Discrete 
Trial Training (DTT) and Joint Attention, Sym-
bolic Play, Engagement, and Regulation (JAS-
PER). DTT is an adult-led, highly structured, 
behavioural teaching approach, which is consid-
ered to have the strongest evidence as a “stan-
dard of care” for young children with autism. 
DTT emphasizes didactic, adult-led instruction. 
DTT is aimed to teach specific skills, to accel-
erate the overall development and to increase 
school readiness. In order to meet these goals, 
the interventionist works to create an engaging 
environment to support the child’s ability to at-
tend to the instruction and demonstrate the skills 
correctly. It comprises 2x60 minute sessions per 
week in community setting. 

JASPER is a developmentally based be-
havioural intervention that assumes that com-
munication develops from social interactions 
in which specific social engagement strategies, 
symbolic representations, and early communica-
tion forms are modelled and naturally reinforced 
by the adult’s responses to the child. JASPER 
uses the child’s current play level to choose ap-
propriate toys and materials to create a context 
for learning. The goal of JASPER is to increase 
(a) joint engagement, (b) initiations of joint at-
tention and requesting skills, (c) diversity in so-
cial play involving objects and persons, and (d) 
verbal and nonverbal communication by facili-
tating meaningful social interactions. Addition-
ally, most of the children obtained the treatment 
for sensory integration, speech and language 
therapy or treatments from the special educators 
and rehabilitators at other sites.

DISCUSSION

Having in mind the progressive incidence 
of this neurodevelopmental disorder, the main 
purpose of the researchers is to find the cause 
of autism, which is unfortunately still not well 
known. Genetics, as well as some environmental 

factors, are currently discussed and evaluated. 
However, it is very important for the later de-
velopment of the child to make the diagnosis as 
early as possible and to include different avail-
able therapies. The prenatal diagnosis is still not 
possible. 

In the following, we will discuss only the 
newest interesting information related to ASD.

In a study of Blanken et al. (2018) [18] 
the altered trajectories of brain growth in the 
prenatal period and in the first year of life are 
reported as very important the for postnatal au-
tistic symptoms severity. However, no consistent 
association across evaluated cohorts of children 
between prenatal head growth have been found 
among the individuals with ASD and controls.

It is well documented that ASD is a dis-
order predominantly diagnosed in male popula-
tion. However, some newest studies evaluated 
the gender identity in ASD patients [19].

Gender identity is a different construct from 
sex assigned at birth, which is typically classified 
as male or female primarily based on external 
genitalia. Some individuals are born with chro-
mosomal, genital, or hormonal sex-character-
istics which vary from the male–female binary 
(intersex individuals) and who may be assigned 
as or raised as males or females. Concerning the 
gender dysphoria (GD) some large studies con-
firmed that between 4.8% and 26% of the indi-
viduals who present at GD clinics have an au-
tism diagnosis based on several different criteria. 
Gender dysphoria is the feeling of discomfort or 
distress that might occur in people whose gender 
identity differs from their sex assigned at birth or 
sex-related physical characteristics.

Atypical sensory sensitivity, which is one 
core feature of autism, was shown to be elevated 
in transgender and gender-diverse individuals. 
It is interesting to point out that many studies 
showed that transgender and gender-diverse in-
dividuals, compared to normal individuals, have: 
(1) elevated rates of autism diagnosis; (2) elevat-
ed autistic traits, systemizing traits, sensory hy-
persensitivity traits, and reduced empathy traits, 
all related to autism; and (3) elevated rates of 
any of six neurodevelopmental and psychiatric 
conditions that commonly co-occur with autism 
(attention-deficit/hyperactivity disorder, major 
depressive disorder, bipolar disorder, obses-
sive-compulsive disorder, learning disorder and 
schizophrenia.



72 Nada Pop-Jordanova and Tatjana Zorcec

Concerning the gender, some new stud-
ies confirmed that autistic girls experience more 
overall physical health challenges compared to 
non-autistic girls and to autistic boys. Contrary, 
emerging evidence suggests increased preva-
lence of epilepsy in autistic girls compared to 
controls. The literature also suggests increased 
endocrine and reproductive health conditions in 
autistic girls/women compared to non-autistic 
girls/women. However, the findings regarding 
gastrointestinal, metabolic, nutritional, and im-
mune-related conditions are preliminary and in-
consistent [20]. 

There is a growing evidence that autistic 
girls with higher IQ use the camouflaging effects 
which may affect performance on gold-standard 
diagnostic measures [21].

Beside different well known problems, in 
a study of Claudia Carmassi et al. (2019) it was 
proven than children and adults with ASD of-
ten experience sleep disturbances and alteration 
of circadian sleep rhythmicity. It was supposed 
that low melatonin level due to abnormalities in 
the expression of genes regulating melatonin in 
autistic personalities is a cause for sleep distur-
bances [22].

Many studies showed that autism and de-
pression often co-occur. In a very new study of 
Barbara FC van Heijst et al. (2020) evaluated 
that overlapping symptoms do not fully explain 
the co-occurrence of autism and depression and 
the perception of having control over your life, 
that is, mastery seems a relevant factor in con-
necting autism and depression [23].

Currently, the diagnosis of ASD must be 
based on criteria in DSM-5. Additionally, differ-
ent checklists were structured for screening the 
disorder before definitive medical diagnosis. 

The Autism Behaviour Checklist (ABC) is 
a checklist of non-adaptive behaviours; capable 
of providing how an individual “Looks” in com-
parison to others.  This checklist reflects an indi-
vidual’s challenges to respond appropriately to 
daily life situation. The checklist must be com-
pleted by parents or teachers where they indicate 
the presence of nor presence of autism. The scale 
was developed in 1980 and has not undergone 
revision since then. The ABC consists of 57 item 
and 5 scales (1) Sensory, (2) Relating, (3) Body 
and Object use, (4) Language and (5) Social and 
Self-help [24]. 

The ASD checklist for parents and teach-
ers is not a diagnostic tool. It is designed to cre-
ate discussion between schools, teachers, par-
ents, healthcare providers, and children about 
their educational needs. The chart was created 
by Hannah Grieco M.Ed. for ParentingPod.com, 
a resource for parents and educators on mental 
health and wellbeing [25]. 

ARI’s Diagnostic Checklist, Form E-2, 
was developed by D-r. Bernard Rimland to di-
agnose children with Canner’s syndrome, which 
is also known as ‘classical autism.’ Form E-2 is 
available on request in English. The available 
files contain information on over 40,000 children 
from more than 60 countries [26]. Baron-Cohen 
et all. published the first CHAT version in 1992 
[27].

Concerning the early screening, the modi-
fied Checklist for autism, revised with follow-up 
(M-CHAT-R) is currently the best test for detec-
tion the autistic traits. This instrument is translat-
ed in several languages, as well as in the Mace-
donian language by Tatjana Zorcec (in 2014). 
The best work for early diagnosis is just to fulfil 
the checklist in the primary care setting. Unfor-
tunately, our effort for delivering the list to all 
primary paediatrician and to obtain the answer 
for all children in our country was not successful.

This is the reason why we analyse in this 
report the utility of this instrument in children 
which are directed for diagnosis at the tertiary 
level of health service, the University Children’s 
Hospital in Skopje.

The revised Modified Checklist for Autism 
in Toddlers (M-CHAT-R) is now commonly used, 
with recommendations to screen at 18 and 24 
months of age. Some researchers from 20 clinics 
responded on “How good is the M-CHAT”. The 
authors evaluated more than 36,000 toddlers, of 
whom 73% were screened and 1.4% subsequent-
ly diagnosed with ASD. The good news is that 
children who screened positive were more like-
ly to be diagnosed with ASD and were picked 
up earlier (38.5 vs. 50.6 months (p<0.001) than 
children not screened. The bad news is that His-
panic children in this study were less likely to be 
screened. In addition, the authors found that the 
positive predictive value was not as good (18%) 
when the M-CHAT was used in real-world set-
tings and that the sensitivity of the M-CHAT 
was only 33%, suggesting that most children 
who subsequently are diagnosed with autism are 
missed by the M-CHAT [28].
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The Modified Checklist for Autism in 
Toddlers Revised-Albanian screener (M-CHAT-
R/-A) was used to screen 2,594 toddlers, aged 
16-30 months, at well-child visits. The finding 
showed that 9.75% screened were positive; fol-
low up on failed items were conducted by phone 
with 50%; the remainder were lost to follow-up.  
The 21% toddlers continued to screen positive; 
19 received full evaluations, which assessed for 
ASD with the Autism Diagnostic Observation 
Schedule and developmental delays with the 
Parents Assessment of Developmental Status – 
Developmental Milestones. All evaluated chil-
dren had significant delays [29].

Lewis First,  the Editor in Chief of Paedi-
atrics, July 06, 2020 believe that the M-CHAT, 
when relied on as the sole screening tool for di-
agnosing a child with ASD, is not enough and 
other strategies and solutions need to be intro-
duced if we are going to identify as many chil-
dren as possible with ASD [30].

CONCLUSIONS

Autistic spectrum is currently the most 
common neurodevelopmental disorder in chil-
dren.

The cause is related to genetics as well as 
to environmental trigger factors.

Early childhood screening for autism is es-
sential for all children and early intervention can 
have a tremendous impact on prognosis. 

For screening we propose the use of 
M-CHAT-R/F which is currently the most exact 
test which allows the early suspicion, but also a 
possible follow up the symptoms of this disorder.

The early diagnosis and treatment are es-
sential because only in that way a possible max-
imal success in skills is guaranteed.
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Резиме

ДАЛИ M-CHAT-R ДАВА ВАЖНИ ИНФОРМАЦИИ  
ЗА ДИЈАГНИОЗА НА АУТИЗМОТ?

Нада Поп-Јорданова1, Татјана Зорчец2

1 Македонска академија на науките и уметностите, Скопје, РС Македонија
2 Универзитетска клиника за детски болест, Скопје, РС Македонија

Имајќи ги предвид растечките бројки на инциденција за аутизмот низ целиот свет, раната 
дијагноза на ова невроразвојно растројство има висок приоритет. За таа цел се конструирани и 
употребувани неколку прашалници. Сепак, не постојат единствени и универзални критериуми 
за процена и дијагноза на аутизмот, а дури и да постојат, не секоја земја има доволно ресурси 
за да менаџира ваква процена. 

Од неодамна ревидираната валидизирана верзија на M-CHAT покажа строги психометриски 
особености.

Целта на оваа статија е дискусија за нашите резултати добиени со примена на M-CHAT-R 
на примерок од 131 дете, со средна возраст 31,9 ± 9,4 месеци, пратени за дијагноза и третман 
на Универзитетската клиника за детски болести во Скопје.

Нашите резултати потврдуваат дека скринингот со M-CHAT-R/F моментално е многу точен 
тест, кој овозможува рано сомневање, но и следење на симптомите на ова растројство. Допол-
нително, со истражувањето покажавме дека постои статистички значајна негативна корелација 
меѓу возраста и добиените резултати на тестот.

Клучни зборови: аутизам, чек-листа, скрининг, невроразвојно растројство




