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Abstract 

 

Introduction The mean age of autism spectrum disorder (ASD) diagnosis varies globally and the factors affect-
ing it are inconsistent across populations and studies.  
Aim Quantitative research was undertaken to investigate the age ASD was diagnosed and some possibly related 
factors, in a sample from Macedonia. 
Methods A web-based survey was conducted among 103 parents of 103 individuals with ASD, from December 
2021 to May 2022. Socio-demographic characteristics of parents/families and demographic and medical charac-
teristics of individuals with ASD were reported through an anonymous questionnaire. Descriptive statistics and 
non-parametric inferential statistical tests were used to analyse data.  
Results The median age of the ASD sample was 10 years and most individuals (47.57%) had moderately severe 
ASD. In 39.81% ASD was diagnosed by a psychiatrist/neuropsychiatrist, in 37.86% by several professionals, 
while paediatricians/developmental paediatricians were the source of diagnosis in only 2.91%. Over half of the 
individuals with ASD (51.46%) received the diagnosis before the age of 4, while around 17% received the diag-
nosis after the age of 6. The level of education of the parents, family living location, gender, current age and se-
verity of ASD were not found to be associated with the age of diagnosis.  
Conclusion Nearly 1/5 of the sample was diagnosed comparatively late ‒ at school age. However, characteristics 
pertaining to parents/families and to individuals with ASD, did not significantly affect the age of diagnosis. Possi-
ble influence of other, external factors (e.g., awareness and vigilance among professionals, availability of early 
screening programs) is acknowledged and will be included in further research. 
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1. Introduction 
It is generally believed that the earlier autism spectrum 
disorder (ASD) is diagnosed, and, by extension, ear-
lier intervention introduced, the better the outcomes 
for children with ASD. Admittedly, there is evidence 
to both support and refute this association.  
The idea that “earlier is better” when it comes to inter-
vention, is supported by a number of compelling in-
terconnected arguments. Firstly, the 0-3 years-of-age 
period is regarded as the peak neuroplasticity phase, 
further elaborated by the notion of critical or sensitive 
periods, during which the brain is primed for specific 
areas of learning. Then, the idea of a developmental 
cascade follows, where disturbances of one phase of 
development significantly impede the successful ac-
quisition of those following. Ensuing this evidence 
and theory, there seems to be a strong justification for 
intervening at the earliest possible time, ideally during 
the critical periods of development or when initial 
symptoms emerge (Towle et al., 2020). Furthermore, 
several studies (e.g., Clark et al., 2018; Dawson et al., 
2010; Estes et al., 2015; Gabbay-Dizdar et al., 2022; 
Remington et al., 2007) have reported results in favor 
of the effectiveness of early ASD intervention. On the 
other hand, the findings of other studies (e.g., the 
Cochrane review by Reichow et al. (2018) are not that 
convincing.  
These disparities are reflected in the current positions 
of two leading US authorities: the US Preventive Ser-
vices Task Force (USPSTF) and the American Acad-
emy of Pediatrics (AAP). In 2016, after reviewing the 
evidence to assess the balance of benefits and harms 
of screening for ASD in children aged 18 to 30 
months for whom no concerns of ASD have been 
raised by their parents or a clinician, the USPSTF con-
cluded that “evidence is lacking, of poor quality, or 
conflicting, and the balance of benefits and harms 
cannot be determined” – no recommendation can be 
made (Siu, 2016, p.692). On the other hand, firstly in 
2007, and then confirmed in 2020, the AAP recom-
mended “screening all children for symptoms of 
ASD at 18 and 24 months of age, because children 
with ASD can be identified as toddlers, and early in-
tervention can and does influence outcomes” (Hy-
man et al., 2020, p.7; Johnson & Myers, 2007; 
Zwaigenbaum et al., 2015). 
The diagnostic process, however, is not easy and 
smooth. The so-called “diagnostic odyssey” is usually 

lengthy, confusing and wearying for the family. It en-
gages multiple individuals (parents, children, pediatri-
cians, other specialists, therapists, educators) and fac-
tors (social and medical systems, family dynamics, 
and knowledge of the subject) (Hanley et al., 2021; 
Lappe et al., 2018). 
Literature data on the diagnostic process that individ-
uals with autism and their families face, the challenges 
along that path, originates mainly from research con-
ducted in developed, high-income countries. There is 
a noticeable paucity of research data from low- and 
middle-income countries.  
The age of ASD diagnosis corresponded to the start of 
formal schooling in the study of six Latin American 
and Caribbean countries, despite a much earlier age of 
first noticed developmental concern, highlighting the 
need to close this age gap and increase children's 
chances of benefiting from early intervention (Mon-
tiel-Nava et al., 2023). A multi-center study conducted 
in China also identified issues with missed and de-
layed ASD diagnoses and consequent delayed inter-
ventions (Long e al., 2022). Late ASD diagnosis was 
reported in the underprivileged areas in other Asian 
countries, e.g., Azerbaijan and India (Ghahari et al., 
2022; Prahbhjot & Singhi, 2022). Samadi et al. (2022) 
finds pervasive challenges in the ASD health care sys-
tem in Iraq – at personal, professional, and organisa-
tional levels. Nonetheless, studies from some Euro-
pean countries also point to similar difficulties (Bujas 
Petkovic et al., 2015; Ilic et al., 2019; Pistoljevic, 
Dzanko & Ghaziuddin, 2021).  
In general, low- and middle-income countries strug-
gle to diagnose and support children who are experi-
encing developmental difficulties, due to the lack of 
experienced personnel across all disciplines and pov-
erty of resources to improve services (McConkey, 
2022). Macedonia, a middle-income country (World 
Bank, 2023) in Southeastern Europe, faces deficient 
standardised protocols for early detection, diagnosis, 
and assessment (Trajkovski, 2017). Therefore, taking 
into consideration (literature) evidence from other 
countries, research was undertaken to investigate the 
average age when ASD is diagnosed in Macedonia 
and the professionals involved in the process. Addi-
tionally, based on indices from earlier literature data 
and in line with the planned methodology (parental 
survey), five factors were selected to be tested for pos-
sible influence on the age of diagnosis. We hypothe-
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sised that the age of ASD diagnosis might be signifi-
cantly affected by the following characteristics per-
taining to: 
‒ the individuals with ASD (demographic and med-

ical characteristics: current age, gender, severity of 
ASD),  

‒ the parents and families (socio-demographic char-
acteristics: parental level of education, living loca-
tion of the family). 

Thus, the aim of the study was to address this under-
researched topic in the region and provide preliminary 
knowledge to guide future research and policies lead-
ing to advances in autism diagnosis.  

2. Methods 
Eligible to participate in the research were parents of 
individuals diagnosed with ASD, Macedonian resi-
dents. The inclusion criteria accepted both parents of 
children and of adults diagnosed with ASD, and 
cooccurring neurodevelopmental or other conditions 
were also not an exclusion criterion. Parents stated 
their experiences and opinions through a question-
naire in a web-based survey. One-hundred and three 
(n=103) of the respondents and their children with 
ASD (n=103) were included in the final sample after 
eliminating two respondents due to insufficient or un-
clear responses. The ASD diagnosis was parent-re-
ported and no diagnosis verification documents were 
required due to the anonymous character of the sur-
vey. 
A quantitative research study was conducted using a 
parental survey based on an online available question-
naire, developed following a comprehensive literature 
search and selection of relevant topics. The question-
naire's opening section informed potential participants 
about the survey's purpose, anonymous nature, and 
data collection. Ethical approval was not required 
since no unique identifiable patient data was collected, 
but still the utmost protection of confidentiality was 
ensured.  
The questionnaire consisted of 42 questions divided 
into six sections, as it surveyed not only the age of 
ASD diagnosis but also the treatments received. Thus, 

section I included basic demographic data related to 
the participating parents and family, section II, data 
pertaining to the child/individual with ASD and the 
diagnosis, sections III-V, the treatments received 
(pharmacological, biomedical and special diets, re-
spectively) and section VI included only one (open) 
question for additional parental remarks. Due to the 
rather large amount of generated and analysed data, 
this article focuses on the results related to the age of 
ASD diagnosis only. A Google Form file containing 
the questionnaire was generated. The web-link to the 
questionnaire was distributed through social media 
profiles of several parental support groups and associ-
ations of parents of children/individuals with autism 
or developmental disabilities. Researchers’ personal 
contacts with parents of individuals with ASD were 
also used to share the web-link. The questionnaire 
was available for prospective participants for 6 
months (from December 2021 to May 2022), either 
online – through the Internet or as a paper copy (the 
latter not requested by any of the parents). 
Descriptive statistics were used to characterise the 
sample, the age of diagnosis and the professionals in-
volved. Taking into account the categorical data and 
the non-normal distribution (Kolmogorov-Smirnov 
test, p<0.001), non-parametric tests were employed 
for the inferential statistical analysis – the Mann-Whit-
ney U test and the Kruskal-Wallis test were used to 
find out whether any or some of the 5 factors (varia-
bles) affect the age when ASD is diagnosed. A differ-
ence/association was considered statistically signifi-
cant if p<0.05. The statistical analysis was conducted 
using the IBM SPSS Ver. 28.0.1.1(15) program. 

3. Results 
The sample of parents involved mainly mothers (over 
90%), the majority aged 30-49 years and holding a 
university degree. Most of the families live in urban 
areas. Conversely to the parental sample, over 80% of 
the individuals with ASD were male, with a male to 
female ratio of 4.7:1. This sample was of a fairly 
young age, although adolescents and adults with ASD 
were also included (Table 1). 
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Table 1. Socio-demographic characteristics of parents and families and demographic and medical characteristics 
of the children with ASD 

 
Parents and families  

(n=103) 
n % 

 Children with ASD 

(n=103) 
n % 

Gender of the parent  Gender 

 male 9 8.7   male 85 82.5 

 female 94 91.3   female 18 17.5 

Age of the parent (years)  Age (years) (X=11.6, s=6.22; M=10) 

 up to 20 1 1.0   3 to 5 11 10.7 

 20 to 29 2 1.9   6 to 8 35 34.0 

 30 to 39 42 40.8   9 to 11 11 10.7 

 40 to 49 49 47.6   12 to 14 15 14.6 

 50 to 59 7 6.8   15 to 17 16 15.5 

 60 to 69 2 1.9   18 to 20 9 8.7 

Educational level of the parent   above 20 6 5.8 

 less than high school 5 4.9  Severity of ASD 

 high school 33 32.0   mild 38 36.9 

 university degree 65 63.1   moderate 49 47.6 

Living location of the family    severe 16 15.5 

 rural  12 11.7  Age of diagnosis (years) 

 suburban  13 12.6   by the age of 2 5 4.9 

 urban  78 75.7   after 2, by the age of 4 48 46.6 

      after 4, by the age of 6 33 32.0 

      after 6, by the age of 8 11 10.7 

      after the age of 8 6 5.8 

3.1 Professionals diagnosing ASD 
As seen from Figure 1, diagnosis of ASD was mainly 
given either by psychiatrists/neuropsychiatrists or by 

more than one professional. Lesser was the involve-
ment of other professionals. 
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Figure 1. Professionals diagnosing ASD 
3.2 Age of ASD diagnosis 
Just over one half of individuals with ASD were di-
agnosed by the age of 4; however,  

17% were diagnosed after the age of 6 (at school age) 
(Figure 2).  

 

Figure 2. Age of ASD diagnosis 
3.3 Factors affecting the age of ASD diagnosis 
Five factors (variables) were tested to determine 
whether they affect the age when ASD is diagnosed. 
Variables concerning the individual with ASD were: 
their gender, current age and severity of ASD, and 
those pertaining to the parents and families were: the 
level of parental education and the living location of 

the family. For this purpose, participants were divided 
into 5 groups (categories) according to their age at 
ASD diagnosis (Table 1).  

Current age 
Our sample was of mainly younger age; the median 
was 10 years. We chose to test this variable since cur-
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rent literature data shows a tendency toward earlier di-
agnosis of autism in children born in the recent years 
(or in the last decade). Hence, we divided the partici-
pants with ASD into two groups: those currently aged 

≤10 years (born in the last decade) and those aged ≥11 
years (born earlier). No significant influence of this 
variable on the age of diagnosis was noted (U=1093; 
p=0.107) (Mann-Whitney U test) (Figure 3). 

 
Figure 3. Relationship of the current age and the age of diagnosis 
 
Gender 
As seen from Figure 4, girls were prevalent in first 
three groups – those diagnosed earlier (by the age of 
6), while boys tend to be present more frequently in 
the groups diagnosed later – after the age of 6. How-
ever, the difference in the age of diagnosis between 

genders was not statistically significant (U=647.5; 
p=0.272) (Mann-Whitney U test). Additionally, there 
was no significant difference in the severity of autism 
between males and females (U=716.5; p=0.650) 
(Mann-Whitney U test). 

 
Figure 4. Proportion of males and females in the ASD sample divided into five groups according to the age of 
diagnosis 
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Severity of ASD 
Almost half of the sample had moderately severe au-
tism (as rated by the parents). Individuals on the se-
vere side were least presented in our sample (by 16%) 
(Table 1). No significant association of ASD severity 
and the age of diagnosis was detected (H(2)=6.750; 
p=0.150) (Kruskal-Wallis test). 

Parental level of education  
Almost 2/3 of parents in our cohort had a university 
degree, while the rest had lower education. The 
Mann-Whitney U test showed no significant associa-
tion (U=1056.5; p=0.189) of this variable with the age 
of diagnosis (Figure 5). 
 

 

Figure 5. Relationship of the parental education level and the age of diagnosis 

Living location of the family  
Finally, the fifth tested variable, the living location of 
the family (rural or urban) also did not significantly af-
fect the age the ASD diagnosis was made (U=468.5; 
p=0.392) (Mann-Whitney U test). 

4. Discussion 
This study investigated the age of diagnosis in sample 
of 103 individuals with autism, the professionals that 
were responsible for making the diagnosis and several 
factors (pertaining to the individual or to the par-
ents/families) that might influence the age of diagno-
sis.  
4.1 Professionals diagnosing ASD 
Around 40% of individuals with ASD in our sample 
were diagnosed by a psychiatrist/neuropsychiatrist 
and almost equally so, sought a second or third opin-
ion and confirmation of the diagnosis, by consulting 
more than one professional. Pediatricians were the 
source of diagnosis in less than 3%. Likewise, in Cro-
atia, children with ASD are mainly diagnosed by 
child and adolescent psychiatrists (Bujas Petkovic et 
al., 2015). Due to a lack of pediatric psychiatrists, 
ASD is frequently diagnosed by pediatricians in Bul-
garia, where the assessment and diagnosis of autism 

requires the consensus view of at least two pediatric 
psychiatrists (Iskrov et al., 2021). Our study’s findings 
mostly relate to those from the large survey involving 
758 caregivers of children with autism from South-
east Europe (Albania, Bulgaria, Croatia and Turkey), 
which found that autism was mostly diagnosed by 
psychiatrists (51%), followed by teams of profession-
als (15%), neurologists (8%), and pediatric specialists 
(7%) (Daniels et al., 2017). 
4.2 Age of ASD diagnosis  
Although half of individuals with ASD in our sample 
were diagnosed by the age of 4 years, a fairy large 
number (17%) were diagnosed after the age of 6, that 
is after commencing school. This implies that they 
have likely missed early intervention and have started 
school without a proper individual educational plan. 
Considering the traditional notion that ASD symp-
toms develop and become evident before the age of 3, 
it seems that at least half of the participants in our sam-
ple were missed to be timely diagnosed and got a de-
layed diagnosis.  
In fact, novel studies suggest that autism can be relia-
bly diagnosed before the age of 3 years.  
Most of the ASD diagnoses established in children 
aged 18 and 24 months (82.6% and 91.8%, respec-
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tively) were confirmed at the age of 3 years (Zwaigen-
baum et al., 2016). The results from the Pierce et al. 
(2021) study showed that ASD diagnosis becomes 
stable even earlier, starting at 14 months of age, with 
diagnostic stability of 79%, increasing to 83% by the 
age of 16 months. 
Moreover, parents themselves can identify autism 
symptoms much earlier. A study published in 2022, 
that also included a cohort from Macedonia found 
that 60% of parents noticed the autism symptoms by 
the time their child was 2 years old (to 90% of parents, 
autism symptoms was evident by the time their child 
was 3 years old) (Petrusheva & Trajkovski, 2022). 
The study by Waddington et al. (2022), showed that 
62.4% of parents identified atypical development in 
their child as early as their first year of life.  
In like manner, Gibbs et al. (2019) reported delayed 
diagnosis among children in Australia. The average 
age at diagnosis was 5 years and despite the early pa-
rental concerns (at 23 months of age, on average) and 
their prompt actions (consulting health professionals 
around 8 months later), 70% of the children were not 
identified as having possible autism at the initial pro-
fessional consultation. Instead, parents were either re-
assured that they should not be concerned, advised to 
“wait and see”, or the child was diagnosed with an-
other condition. This confirms the findings from a sur-
vey of Australian diagnosticians, which found that 
92% were not confident in identifying autism in chil-
dren before the age of 3 years and prefer the “watch 
and wait” approach (Ward et al., 2016).  
A large study involving 18 European countries (Salo-
mone et al., 2016) reported a mean age at autism di-
agnosis of 42.16 months, with large variabilities 
across countries. The sample from Macedonia in this 
study was diagnosed at an average age of 39.59 
months (approx. 3.3 years). This study, however, did 
not focus on low- and middle-income Southeast Eu-
ropean countries. Nonetheless, comparable results 
were drawn from a later study that involved only four 
Southeast European countries – the average age at di-
agnosis was 40.0 months, while the age at first con-
cern was 24.4 months (Daniels et al., 2017).  
In a cohort of parents from Bosnia and Herzegovina, 
the first concerns regarding their child’s development 
appeared at a mean age of 17.6 months and it took 
more than 6 visits to professionals per child and a 
mean of 16.8 months to get a diagnosis of (any) de-
velopmental disorder (Pistoljevic, Dzanko & 

Ghaziuddin, 2021). This lag from first parental con-
cerns to getting expert opinion and assistance was 
identified by parents as one of their main worries 
(Celebic & Memisevic, 2023). On the same note, in a 
sample from Serbia, first concerns were perceived by 
parents at a mean age of 22.5 months, while the mean 
age of ASD diagnosis was 45.8 months (Pejovic-Mi-
lovancevic et al., 2018) and in a Macedonian sample, 
the lag from first symptoms to diagnosis was 2.1 years 
(Petrusheva & Trajkovski, 2022).  
Earlier research has also repeatedly identified the gap, 
pointing to serious weaknesses in the overall system 
of community screening and identification of autism 
(Shattuck et al. 2009). It is more pronounced in com-
munities where neither regular screening nor prospec-
tive assessment of children at risk of developmental 
disorders is available, so the identification of develop-
mental disorders often relies mainly on parents ex-
pressing concerns to physicians (Pejovic-Milovance-
vic et al., 2018). 
4.3 Factors affecting the age of ASD diagnosis 
Current age  
In the latest CDC report on early identification of 
ASD in the US, a higher cumulative incidence of 
ASD identification by age 48 months among children 
aged 4 years compared with children aged 8 years 
was reported, pointing to improvements in early iden-
tification of ASD (Shaw et al., 2023). The meta-anal-
ysis conducted by Van’t Hof et al. in 2021, analysed 
35 studies published between 2012 and 2019. They 
reported that the average age at ASD diagnosis was 
60.48 months (approx. 5 years) and the subgroup 
analysis of studies including only children aged ≤ 10 
years (those born more recently) showed a much 
lower mean age at diagnosis – 43.18 months (approx. 
3 years, 7 months).  
To investigate whether this is also true for our sample, 
we divided our study’s participants with ASD into 
two groups: those currently aged 10 years or less and 
those aged 11 years and older, anticipating a younger 
average age of diagnosis in the younger group (born 
in the last decade). We did observe a higher age of di-
agnosis in the older group and lower in the younger 
group. Nonetheless, a difference between the two age 
groups was not found at the level of significance of 
0.05. Moreover, this result replicates the finding from 
another recent study conducted in Macedonian popu-
lation by Petrusheva and Trajkovski (2022),  
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who also found no significant difference (p>0.05) in 
the age of diagnosis between children born in the last 
decade and those born earlier, despite the drop in the 
mean age at ASD diagnosis from 5.1 to 4.2 years.  
Gender 
Our study found that the gender is not significantly as-
sociated with the age of ASD diagnosis. Gibbs et al. 
(2019) also found no difference among boys and girls 
in the age of diagnosis. This may reflect an increasing 
awareness of the subtle variation in the presentation of 
ASD in girls. Girls were diagnosed 1.8 months earlier 
than boys in the Ghahari et al. (2022) study, and con-
versely, boys got diagnosed earlier than girls in the 
study conducted by Bonney et al. (2022).  
Severity of ASD 
Severity did not significantly affect the age ASD was 
diagnosed in our sample. Although an early diagnosis 
in the severely affected was anticipated, these individ-
uals were actually not diagnosed earlier than the 
mildly or moderately affected. This rather unexpected 
finding could indicate that these individuals might 
have been initially diagnosed with other developmen-
tal or psychiatric disorders, that were recognised as au-
tism at their later age. Minimal difference in the mean 
age of diagnosis between the mildly (30 months) and 
the severely affected (28 months) was noted by Long 
et al. (2022). In general, studies show that earlier ASD 
diagnosis was associated with severity and predicted 
by lower cognitive levels, poorer adaptive behavior, 
lower communication verbal abilities and more se-
vere restricted and repetitive behaviors (Rattaz et al., 
2022; Saban-Bezalel, Zachor & Ben-Itzchak, 2022; 
Salomone et al., 2016).  
Parental level of education 
We found that, although the age of diagnosis was 
higher in children whose parents were with lower ed-
ucation and the children of parents with a university 
degree were diagnosed at a younger age, the influence 
of the level of education did not reach statistical signif-
icance at the <0.05 level. An earlier diagnosis of ASD 
is usually associated with higher parental education 
(Ghahari et al., 2021; Hrdlicka et al., 2016). 
Living location of the family  
Finally, the fifth tested variable, the living location of 
the family (rural or urban) also did not significantly af-
fect the age the ASD diagnosis was made. Likewise, 
age of ASD diagnosis was not impacted by the ru-
ral/regional living location in a study from Australia 

(Gibbs et al., 2019). This might suggest equitably ac-
cessible (or inaccessible) ASD diagnostic services. 
Other studies found delays in diagnosis for children 
living in rural areas (Ghahari et al., 2022; Rattaz et al., 
2022). 
Study limitations 
While our cohort was rather small and based on con-
venience sampling, some of the findings related to the 
age of diagnosis are comparable to another recent 
study also conducted on a (different) sample from 
Macedonia and referred to earlier in the text 
(Petrusheva & Trajkovski, 2022). Thus, our study 
provides further evidence confirming previous find-
ings. Further, data for the research was provided by 
parents (including the ASD severity rating), thus the 
possibility of bias cannot be ruled out. 

5. Conclusion 
There is a general consensus among the autism re-
search community concerning the worth of early di-
agnosis, as it opens opportunities for early interven-
tions. Hence, any prospective efforts towards lower-
ing the age of diagnosis should imperatively be ac-
companied by increased availability and accessibility 
to appropriate interventions, particularly true for the 
low- and middle-income countries. Our study shed 
light on some aspects of the ASD diagnostic process 
in one of the low-resource countries in Southeast Eu-
rope. The findings suggest that despite the probable 
advancement towards earlier diagnosis in the recent 
years, no substantial progress seems evident. Nearly 
1/5 of the sample was diagnosed rather late ‒ at school 
age. The tested characteristics pertaining to par-
ents/families and to individuals with ASD did not sig-
nificantly affect the age of diagnosis. Possible influ-
ence of other, external factors (e.g., awareness and 
vigilance among professionals, availability of early 
screening programs) is acknowledged and will be re-
garded in future research. 
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