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Abstract
This study aimed to investigate factors associated with a delayed autism spectrum (ASD) diagnosis when compared to chil-
dren with either no or early ASD diagnosis. Among 893 children assessed for ASD before age 8, 39% had no ASD at base-
line, of which 21% received a later ASD diagnosis. Autism symptoms, diagnostic history of other developmental disorders, 
cognitive ability, and socioeconomic factors were associated with delayed ASD. Autism Diagnostic Observation Schedule 
(ADOS) scores in delayed ASD fell between early and no ASD. Other developmental disorders, time and clinical trends like 
ADOS use and low parental education distinguished delayed and early ASD, whereas higher frequency of IQ < 70 at baseline 
and a diagnosis of emotional disorders during follow-up distinguished delayed and no ASD.
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Introduction

Autism spectrum disorder (ASD) is a highly heterogene-
ous disorder with considerable personal and public health 
impact (American Psychiatric 1994, 2013; World Health 
1992). Early diagnosis of ASD is desirable, as it enables 
treatment and intervention plans, public support systems, 
and the chance of reducing co-occurring symptoms through 
individualized interventions (Clark et al. 2018; Daniels 
and Mandell 2014; Jónsdóttir et al. 2011; Lord et al. 2018; 
Parikh et al. 2018). Most importantly, early ASD identifica-
tion and intervention have been shown to have significant 
impact on function and progress, and result in better overall 
outcome than when diagnosed at a later age (Clark et al. 
2018; Daniels and Mandell 2014; Goodwin et al. 2018; 
Helt et al. 2008; Parikh et al. 2018; Sheldrick et al. 2017). 
Although ASD symptoms often present early in life, and 
despite advances in early diagnosis, many children remain 
undiagnosed until school age, adolescence or even adulthood 
(Brett et al. 2016; Daniels and Mandell 2014; Jensen et al. 
2014; Sheldrick et al. 2017; Wiggins et al. 2006). In Den-
mark, rates of diagnosis vary by time, age, and sex with rates 
higher in boys than girls in childhood and higher in girls than 
boys in adolescence (Dalsgaard et al. 2019). Another Danish 
study of persons aged 0–65 years and followed from 1995 to 
2010 showed that the diagnosis was made before school-age 
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in 30% of cases, 40% were diagnosed in school-age and ado-
lescence, 20% in young adulthood, and 20% were diagnosed 
in adulthood (Jensen et al. 2014). A third study of persons 
born 1980–2012 and followed through 2016 showed that 
the cumulative incidence of ASD also increased steadily, 
almost linearly, with age reflecting identification of ASD 
into adolescence and adulthood (Schendel and Thorsteinsson 
2018). Some children may in fact get an ASD diagnosis in 
later childhood despite early assessment, and hence experi-
ence a delay in recognition of ASD. These children may 
be defined as delayed ASD cases, as they have previously 
had developmental concerns and a diagnostic evaluation 
at an early stage resulting in a non-spectrum conclusion, 
and thus not diagnosed with ASD until assessed at an older 
age (Bacon et al. 2018; Brian et al. 2016; Davidovitch et al. 
2015; Goodwin et al. 2018; Oien et al. 2018; Ozonoff et al. 
2018). Possible explanations for the delay in ASD diagnosis 
comprise; symptoms of other developmental disorders that 
overshadow social impairments or make social impairments 
appear secondary; the ASD diagnostic threshold may not 
be met until at a later age when social demands of the envi-
ronment begin to exceed the child’s abilities; or the ASD 
symptoms in early childhood are expressed differently than 
in later childhood (Bacon et al. 2018; Brian et al. 2016; 
Davidovitch et al. 2015; Goodwin et al. 2018; Oien et al. 
2018; Ozonoff et al. 2018).

Many studies have examined the diagnostic stability of 
ASD across age (Helt et al. 2008), however, children with an 
initial ASD-negative assessment have rarely been followed 
(Ozonoff et al. 2018), and only few studies have examined 
delayed ASD cases (Brian et al. 2016; Davidovitch et al. 
2015; Oien et al. 2018; Ozonoff et al. 2018). Studies con-
ducted in the United States on late ASD cases, so called 
because of late time of suspicion and diagnosis, show these 
to be associated with lower maternal education and/or low 
socioeconomic status, lower ASD symptom severity, aver-
age cognitive ability, higher receptive language skills, being 
a female or belonging to an ethnic minority, and having a 
younger sibling close in age (Bickel et al. 2015; Brian et al. 
2016; Daniels and Mandell 2014; Lord et al. 2018; Parikh 
et al. 2018; Sheldrick et al. 2017). However, whether these 
factors are also associated with a delayed ASD diagnosis is 
unknown. Only a few studies have examined delayed ASD 
cases and they found that these children initially received 
different diagnoses, most commonly language impairment, 
motor impairment, global developmental delay, intellectual 
disability and inattention problems (Brian et al. 2016; Davi-
dovitch et al. 2015; Oien et al. 2018; Ozonoff et al. 2018).

The delayed ASD cases may represent a distinct group of 
children with ASD (Bacon et al. 2018; Ozonoff et al. 2018). 
Examining delayed ASD cases, and comparing similarities 
and differences between children with ASD whose symp-
toms develop more slowly and children who show clear 

symptoms at an early age, may lead to a deeper understand-
ing of the development of ASD symptoms (Bacon et al. 
2018; Frenette et al. 2013; Mazurek et al. 2014). Given the 
importance of timely interventions for improved outcomes, 
such studies may support the pending task of decreasing the 
age at initial ASD diagnosis (Bickel et al. 2015; Daniels and 
Mandell 2014; Davidovitch et al. 2015; Goodwin et al. 2018; 
Mazurek et al. 2014; Sheldrick et al. 2017).

Using a population-based clinical cohort, the aims of the 
study were to compare children with a delayed ASD diagno-
sis (“delayed ASD”) to children with an ASD diagnosis in 
first assessment ("early ASD") or no ASD diagnosis at first 
assessment or follow-up ("no ASD") in order to: (1) investi-
gate characteristics of children with a delayed ASD diagno-
sis and (2) to investigate possible clinical and demographic 
factors associated with a delayed ASD diagnosis. Based on 
the literature, we hypothesized that autism symptom sever-
ity, diagnostic history of other developmental disorders, cog-
nitive ability, and socioeconomic factors would contribute 
to a delayed ASD diagnosis.

Methods

Participants

The study population was defined by all children referred 
before the age of 7 with suspicion of ASD and accepted for 
evaluation to the Aarhus University Hospital, Department 
of Child and Adolescent Psychiatry, Denmark (the ASD 
clinic) in the period 2000–2010. In Denmark all citizens 
have free and equal access to medical services, and the pub-
lic ASD clinic was responsible for all assessments of chil-
dren referred with suspicion of ASD before the age of 7 and 
residing in the county of Aarhus with an estimated popula-
tion of 845,000. Study inclusion criteria also included birth 
between January 1993 and December 2006. A total of 939 
children were identified in the administrative records of the 
ASD clinic and fulfilled the inclusion criteria; 46 children 
were excluded due to missing data, thus a total of 893 chil-
dren were included. Further details and the characteristics of 
the total sample are described in Avlund et al. (2020). Based 
on diagnostic data from medical records at initial evalua-
tion in 2000–2010 ("baseline"), children were divided into 
two study groups: children with a diagnosis of ASD (early 
ASD) (n = 547) and children with no diagnosis of ASD (no 
ASD baseline) (n = 346). Linkage with registry-reported 
diagnostic information during follow-up in 2016 allowed 
division of the no ASD baseline subgroup into two groups: 
children assigned a diagnosis of ASD in the period between 
baseline and follow-up in 2016 (delayed ASD) (n = 74), and 
children without an ASD diagnosis through follow-up (no 
ASD) (n = 272). The three final study groups, based on ASD 
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case status, are shown in Fig. 1. The age range in 2016 was 
10–23 years and mean follow-up time was 10.9 years (SD 
3.3).

Data Collection and Study Measures

The study was approved by the Danish Patient Safety 
Authority, The Danish Health Data Authority and Statis-
tics Denmark. Data were collected via structured medical 
record abstraction and registry linkage. Variables from the 
ASD clinic’s medical records included clinical and demo-
graphic information from the first assessment at the ASD 
clinic (baseline), i.e. age, gender, year of initial assessment 
(calendar time), ASD diagnosis and subtype, co-occurring 
psychiatric diagnoses, Autism Diagnostic Observation 
Schedule (ADOS) scores (Lord et al. 2000), and cognitive 
ability. The cohort was linked to Danish nationwide registers 
using the unique personal identification number assigned 
to all persons in Denmark (Pedersen 2011; Thygesen et al. 
2011). Information on all psychiatric ICD-10 diagnostic 
codes given at discharge from inpatient or outpatient hospi-
tal contacts during the follow-up period were obtained from 
the Danish National Patient Register (DNPR) (Andersen 
et al. 1999) and the Psychiatric Central Research Register 
(DPCR) (Mors et al. 2011). Information on mortality and 
parental education was obtained from Statistics Denmark 
(Thygesen et al. 2011). Children without an ASD diagnosis 
after initial assessment (no ASD baseline) were considered 
to be "at risk" of an ASD diagnosis from the date of ASD 
clinic discharge at baseline (2000–2010) and until the date 
of hospital admission with an ASD diagnosis, or follow-up 
time ended at 31 December 2016, whichever came first.

Initial ASD Assessment

The initial clinical assessment at baseline was conducted 
by a multidisciplinary team, and final diagnoses were team 
consensus decisions based on the total clinical judgment 
of all assessments. The diagnoses were based on Interna-
tional Statistical Classification of Diseases and Related 
Health Problems 10th Revision (ICD-10) criteria (WHO). 
The specific subtype of ASD was also determined using the 
ICD-10 diagnostic codes childhood autism (F84.0), atypical 
autism (F84.1), Asperger syndrome (F84.5) and pervasive 
developmental disorder-not otherwise specified, PDD-NOS 
(F84.8). Diagnoses of other developmental or psychiatric 
disorders were classified into: attention-deficit/hyperactivity 
disorder (ADHD) (F90), specific language disorders (F80), 
and mixed specific developmental disorders (a mixture of 
specific developmental disorders of speech and language, of 
scholastic skills, of motor function and of social cognition, 
in which none predominates sufficiently, F83). The diagnos-
tic process at the ASD clinic is described in more detail in 
Avlund et al. (2020).

Follow‑up Diagnoses

Follow-up diagnoses were obtained from the Danish reg-
istries. The quality of childhood autism diagnoses in the 
DPCR has been found to be valid, and the completeness of 
ASD diagnoses in the register is considered to be good (Lau-
ritsen et al. 2010; Mors et al. 2011; Parner et al. 2008). For 
analyses, other non-ASD diagnoses were categorized into 
either (1) baseline diagnoses other than ASD (retrieved from 
medical records at initial assessment as described above) 

Fig. 1   Study cohort and ASD 
case status groups. ASD autism 
spectrum disorder. Baseline: 
diagnosis at initial assess-
ment in the inclusion period, 
2000–2010. Follow-up: diagno-
sis given during the follow-up 
period from baseline through 
2016

Study cohort

Participants
n = 893

(2000-2010)

No ASD baseline
n = 346

(2000-2010)

ASD baseline: 
Early ASD

n = 547
(2000-2010)

No ASD follow-up: 
No ASD
n = 272

(Baseline-2016)

ASD follow-up: 
Delayed ASD

n = 74
(Baseline-2016)
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or (2) diagnoses at the end of follow-up period other than 
ASD, which included all assigned diagnoses at baseline as 
well as the diagnoses the participants had received during 
the follow-up period.

ASD Symptoms at Baseline

Autism symptoms at baseline were based on ASD subtype 
and ADOS scores from the initial assessment at baseline. 
The ADOS is a standardized semi-structured assessment 
of ASD symptoms that obtains information through direct 
observation (Lord et al. 2000). ADOS provides an overall 
total score with empirically derived cut-offs for autism and 
autism spectrum. This study also used the dichotomous 
algorithm classification of ASD (autism + autism spec-
trum = above ADOS cut-off) versus non-spectrum (= below 
ADOS cut-off). Other ASD symptoms at baseline comprised 
sub-items from the algorithm that were similar in ADOS 
modules 1, 2 and 3, along with four items previously found 
to be discriminative between ASD and ADHD (i.e. quality 
of social overtures, unusual eye contact, facial expression 
directed to examiner and amount of reciprocal social com-
munication) (Grzadzinski et al. 2016). Module number was 
used as a proxy for language ability, since Module 1 is used 
in children with no- or only single words, Module 2 in chil-
dren who speaks in phrases, and Module 3 in children with 
fluent speech. All the clinicians at the ASD clinic who were 
involved in administering the instrument were certified to 
use ADOS in a clinical setting. Assessments in the first years 
of the inclusion period did not necessarily include ADOS 
(Avlund et al. 2020), and therefore the number of children 
that could be included in the ADOS analyses was reduced. 
The number of children with ADOS included in the assess-
ment at baseline was: early ASD n = 504 (92.1%), delayed 
ASD n = 45 (60.8%), and no ASD = 146 (53.7%).

Cognitive Ability at Baseline

Various cognitive tests were used in the initial assessment 
based on the child’s age, developmental level and verbal 
fluency. These tests included the Mullen Scales of Early 
Learning (Mullen 1995), Snijders-Oomen Nonverbal Intel-
ligence Test (Snijders et al. 1997), the Wechsler Preschool 
and Primary Scale of Intelligence (Wechsler 2002) or the 
Wechsler Intelligence Scale for Children (Wechsler 1991). 
The tests were used to calculate either a developmental quo-
tient, a non-verbal IQ or a total IQ, as a best estimate of the 
cognitive functioning. IQ scores ≥ 70 were recorded as no 
intellectual disability (ID) and IQ < 70 was recorded as ID. 
The majority of children (n = 899; 99.6%) were examined 
with one or more cognitive tests.

Parental Sociodemographic Status (SES) 
and Psychiatric History

Data on educational level of parents at the day of initiation 
of the assessment at baseline were obtained from Statistics 
Denmark and divided in three categories based on the num-
ber of years of education; low educational level (< 10 years 
of education), medium level of education (10–15 years of 
education) and high educational level (≥ 15 years of educa-
tion) (Undervisningsministeriet 2020). Both maternal and 
paternal educational level was extracted, and in case of dif-
ferences in educational level, the level of the parent with the 
highest educational level was used for analysis. Due to miss-
ing data in educational reports (early ASD; n = 29 (5.3%), 
delayed ASD; n = 1 (1.4%) and no ASD; n = 10 (3.7%)), the 
number of participants in the analyses was slightly reduced.

Parental psychopathology (ICD-10-reported diagnostic 
codes of developmental disorders and psychiatric disorders; 
F00–F99) reported to the DNPR and DCPR was extracted 
from the day of their child’s birth to the end of follow-up 
period, and categorized as a dichotomous variable, whether 
the diagnosis was reported for the mother, or father, or both.

Analyses

For aim 1, descriptive statistics of participant characteristics 
(demographic characteristics, ASD subtype, diagnostic his-
tory of other developmental disorders, and ID) for delayed 
ASD were calculated. Continuous variables were described 
by mean and standard deviation, and categorical variables 
were described by frequencies and percentages.

For aim 2, descriptive statistics for participant charac-
teristics (the same as the above-mentioned) of the early 
ASD and no ASD groups were calculated and two sample 
t-test and chi-square tests were used for group comparisons 
between delayed ASD and the two other groups. To examine 
the possible effect of calendar time (Avlund et al. 2020) we 
analyzed the proportion of delayed cases in two time peri-
ods: 2000–2005 and 2006–2010, using the two-sample test 
of proportions. To explore the associations between demo-
graphic and clinical variables at baseline and a delayed ASD 
diagnosis, a series of multivariate logistic regression mod-
els (Odds Ratio (OR), 95% CIs) were estimated. Diagnostic 
groups (delayed ASD diagnosis vs. either early ASD or no 
ASD) were the dependent variables and baseline charac-
teristics were the independent variables. Independent vari-
ables included baseline diagnostic history (baseline diag-
noses other than ASD; ADHD, specific language disorder, 
and mixed developmental disorder), IQ < 70, parental SES, 
parental psychiatric history and autism symptoms including 
ADOS score above/below algorithm cut-off for autism spec-
trum and domain scores of social reciprocity, social com-
munication, and repetitive rituals and stereotyped behaviors 
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(RRBs). The ADOS analyses could only be applied in chil-
dren with ADOS included in the initial assessment at base-
line. All models were adjusted for age at first assessment, 
gender and year of referral (calendar year).

All statistical analyses were conducted using the statis-
tical packages STATA version 15.1. Significance level for 
p-values was set at 0.05. No adjustments for multiple statisti-
cal comparisons were made.

Results

Characteristics of Children with a Delayed ASD 
Diagnosis

The characteristics of children with delayed ASD are shown 
in Tables 1 and able 2. A total of 74 children were diag-
nosed with ASD during follow-up, thus representing 8.3% 
of the total original cohort, 11.9% of all children with an 
ASD diagnosis, and 21.4% of the children with no ASD 
at baseline. The mean length of time between first assess-
ment and delayed ASD diagnosis was 7.0 years (range 
1.2–14.5 years). Mean age at delayed ASD diagnosis was 
12.4 years (SD 4.0); 13.5% of the children with delayed ASD 
were re-assessed and diagnosed before the age of 7. Among 
children with delayed ASD, ASD subtypes were represented 
almost equally, except for Asperger syndrome which was 
somewhat less frequent than the other subtypes. One third 
of the delayed ASD cases had an IQ < 70, and ADHD was 
the most frequent diagnosis given at the initial assessment.

Factors Associated with a Delayed ASD Diagnosis

The characteristics of children with delayed ASD com-
pared to children with early ASD or no ASD are depicted 
in Table 1 (clinical and demographic characteristics) and 
Table  2 (ADOS profile). The associations between the 
independent variables and delayed ASD compared to either 
early ASD or no ASD, adjusted for age, gender and year 
of initial assessment, are depicted in Tables 3 and 4. Over-
all, adjustment had no marked effect on the results com-
pared to unadjusted analyses (Table 5_supplemental and 
Table 6_supplemental).

Demographic and Clinical Characteristics

There was no difference in age at initial assessment among 
children in the three ASD case study groups; however, age 
at follow-up was higher and follow-up time was longer in 
children with delayed ASD compared to both early and 
no ASD. Also, year of initial assessment was associated 
with a delayed ASD diagnosis as 62.2% of delayed ASD 
cases were assessed in the first half of the baseline period 

compared to 37.8% in the second half (p = 0.042) (data 
not shown). Low parental educational level was associated 
with delayed ASD when compared to early ASD, however, 
not when compared to no ASD. Psychiatric psychopathol-
ogy among parents did not differ in the three ASD case 
status groups (Table 3).

Children with a delayed ASD diagnosis were more likely 
to have received other developmental or psychiatric disor-
der diagnoses, except ID, both at baseline and by the end 
of the follow-up period compared to children with an early 
ASD diagnosis. A diagnosis of ADHD (at baseline) prior to 
the ASD diagnosis had the largest risk estimate for delayed 
ASD compared to early ASD, although risks associated 
with other diagnoses at baseline in delayed ASD were also 
high (Table 3). When compared to no ASD, there were no 
significant differences in diagnoses at baseline except that 
IQ < 70 at baseline was associated with delayed ASD. At 
the end of follow-up, emotional disorder was the only diag-
nosis associated with delayed ASD compared to no ASD. 
As regards language ability, children with a delayed ASD 
diagnosis were more likely to be assigned a diagnosis of 
specific language disorder at baseline, but less likely to be 
assessed with ADOS module 1 at baseline compared to early 
ASD. No differences were found in relation to language 
skills at initial assessment between delayed ASD and no 
ASD (Tables 3 and 4).

Autism Symptoms

The distribution of ASD subtypes in delayed ASD differed 
from early ASD, as there was a higher probability of a diag-
nosis of atypical autism, Asperger syndrome or PDD-NOS 
in delayed ASD (Table 1). ADOS was used less frequently 
in delayed ASD at baseline compared to early ASD (60.8% 
vs. 92.1%, p < 0.001), but compared with no ASD, there was 
no difference (60.8% vs. 53.7%, p = 0.274). In relation to 
ADOS total score, 44.4% of delayed ASD cases with ADOS 
included in the assessment had a score above cut-off com-
pared to 17.8% in no-ASD and 92.1% in early ASD (Fig. 2). 
In the no ASD baseline group (delayed ASD + no ASD) 
43.5% with a score above cut-off on ADOS were later diag-
nosed with ASD. The odds of being classified as autism on 
ADOS at baseline based on ADOS total score were lower in 
delayed ASD compared to early ASD; however, the odds of 
being classified as autism spectrum were equal (Table 4). In 
contrast, delayed ASD had higher odds of an ADOS classifi-
cation of both autism and autism spectrum at baseline based 
on ADOS total score compared to no ASD. A delayed ASD 
diagnosis was associated with lower scores on all ADOS 
domains and almost all items compared to early ASD, and 
higher scores on ADOS domain and most items compared 
to no ASD (Table 4).
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Discussion

In our population-based cohort of children evaluated for 
ASD at a young age (referred < 7 years) and then followed 

up for an average of 11 years, we found that 12% of chil-
dren with a final ASD diagnosis and 21% of children ini-
tially assigned a non-spectrum diagnosis were diagnosed 
with ASD in later childhood or adolescence, 7.0 years, on 

Table 1   Demographic and clinical characteristics of children by ASD case status groups

Analyses: chi-square test (dichotomous variables), two-sample t-test (continuous variables)
ASD autism spectrum disorder, ADHD attention deficit/hyperactivity disorder, IQ intelligence quotient, na not applicable
a Other psychiatric disorders include other/unspecified disorders of psychological development, specific developmental disorders of scholastic 
skills, sleep disturbances, tics, and attachment disorder which were collapsed into one category as the frequencies were too low for separate 
analyses
b Diagnoses given at baseline and during follow-up (2000–2016)
c No cases with bipolar disorder and very few cases of eating disorders
d Recorded at baseline
e The parent with the highest educational level, whether mother or father
f Diagnoses given from the child’s day of birth and trough follow-up (1993–2016)

ASD case status P

Early ASD
N = 547 (61.2%)

Delayed ASD
N = 74 (8.3%)

No ASD
N = 272 (30.5%)

∆D−E ∆D−N

Male sex (n, %) 450 (82.3) 59 (79.7) 194 (71.3) 0.594 0.148
Age at initial assessment (M, SD) 5.2 (1.4) 5.4 (1.4) 5.4 (1.4) 0.239 0.775
Age at ASD diagnosis (M, SD) 5.2 (1.4) 12.4 (4.0)
Age at end of follow-up (M, SD) 15.6 (3.3) 17.8 (3.0) 16.9 (3.4) < 0.001 0.046
Follow-up time to ASD diagnosis (M, SD) na 7.0 (4.0) na
Follow-up time (M, SD) 10.4 (3.1) 12.4 (3.3) 11.5 (3.4) < 0.001 0.040
ASD subtype (n, %) < 0.001
 Childhood autism 313 (57.2) 21 (28.4)
 Atypical autism 90 (16.5) 24 (32.4)
 Asperger syndrome 27 (4.9) 7 (9.5)
 PDD-NOS 117 (21.4) 22 (29.7)

Baseline diagnoses other than ASD (n, %)
 ADHD 119 (21.8) 51 (68.9) 173 (63.6) < 0.001 0.346
 Specific language disorders 33 (6.0) 23 (31.1) 63 (23.2) < 0.001 0.162
 Mixed developmental disorders 23 (4.2) 21 (28.4) 85 (31.3) < 0.001 0.635
 Other psychiatric disordersa 52 (9.5) 25 (33.8) 76 (27.9) < 0.001 0.327

Diagnoses at end of follow-up other than ASD 
(n, %)b,c

 ADHD 148 (17.1) 56 (75.7) 183 (67.3) < 0.001 0.166
 Specific language disorder 49 (9.0) 23 (31.1) 67 (24.6) < 0.001 0.262
 Mixed developmental disorders 41 (7.5) 24 (32.4) 101 (37.1) < 0.001 0.456
 Intellectual disability 218 (39.6) 29 (39.2) 101 (37.1) 0.913 0.746
 Emotional disorders 31 (5.7) 13 (17.6) 20 (7.4) < 0.001 0.008
 Tic disorders 33 (6.0) 8 (10.8) 23 (8.5) 0.120 0.529

Intellectual disabilityd

 IQ < 70 145 (26.6) 24 (32.4) 57 (21.2) 0.287 0.044
Educational level, parents (n, %)d,e 0.002 0.754
 < 10 years of education 33 (6.4) 13 (17.8) 40 (15.3)
 10–15 years of education 258 (49.8) 35 (48.0) 138 (52.7)
 ≥ 15 years of education 227 (43.8) 25 (34.3) 84 (32.1)

Parental psychopathologyf

 Yes 108 (19.7) 22 (16.2) 66 (24.3) 0.471 0.142
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average, after initial assessment. Both clinical and demo-
graphic factors were associated with a delayed ASD diagno-
sis. Our hypotheses that autism symptom severity, diagnostic 
history of other developmental disorders, cognitive ability, 
and socioeconomic factors were all associated with delayed 
ASD were confirmed. In addition, year of assessment and 
the use of ADOS in the assessment were found to be associ-
ated with a delayed ASD diagnosis. However, the pattern of 
differences in these characteristics between delayed ASD 
and early ASD versus no ASD were quite different. That is, 
the burden of autism features based on ADOS at an early 
age in delayed ASD tended to fall between early ASD and 
no ASD, whereas for the other demographic and clinical 
features, except for IQ, delayed ASD more closely resembled 

no ASD than early ASD. In fact, apart from ADOS differ-
ences, a greater risk for ID at baseline and a diagnosis of 
emotional disorders during follow-up were the only distin-
guishing features between delayed ASD and no ASD.

Diagnostic History and Cognitive Ability

The presence of other developmental and psychiatric disor-
ders at baseline and through follow-up was associated with 
delayed ASD when compared to early ASD, which was also 
found in the study by Jónsdóttir et al. (2011). The presence 
of co-occurring conditions may present a challenge in the 
recognition of ASD and may delay ASD identification. 
The overlap between symptoms, especially among young 

Table 2   ADOS features at baseline initial assessment by ASD case status groups

Analyses: pairwise chi square test (dichotomous variables) and t-test (continuous variables). Only cases with ADOS included in the baseline 
evaluation: early ASD n = 504 (92.1%), delayed ASD n = 45 (60.8%) and no ASD n = 146 (53.7%)
a Above cut-off on ADOS algorithm classification for autism spectrum disorder (ASD) (both autism and ASD)
b RRBs: repetitive ritualistic stereotyped behaviors
c Excessive or unusual interest in specific topics or objects or repetitive behaviors

Early ASD Delayed ASD No ASD P

n = 504 n = 45 n = 146 ∆D−E ∆D−N

ADOS algorithm classification (n, %)
 ASDa 464 (92.1) 20 (44.4) 26 (17.8) < 0.001 < 0.001
 Autism 315 (62.5) 7 (15.6) 6 (4.1) < 0.001 0.008
 Autism spectrum 149 (29.6) 13 (28.9) 20 (15.7) 0.924 0.018
 Non-spectrum 40 (8.0) 25 (55.6) 120 (82.2) < 0.001 < 0.001

ADOS module number (n, %)
 Module 1 126 (25.0) 5 (11.1) 13 (8.9) 0.036 0.658
 Module 2 180 (35.7) 18 (40.0) 49 (33.6) 0.566 0.429
 Module 3 198 (39.3) 22 (48.9) 84 (57.5) 0.208 0.308

ADOS total domain score (mean, SD)
 ADOS total score 12.27 (4.3) 7.09 (2.9) 5.28 (2.8) < 0.001 0.0002
 ADOS social reciprocity 7.95 (2.7) 4.71 (2.1) 3.5 (1.9) < 0.001 0.0004
 ADOS social communication 4.30 (2.0) 2.36 (1.2) 1.76 (1.2) < 0.001 0.005
 ADOS RBBsb 1.64 (1.3) 0.85 (1.3) 0.42 (0.7) 0.0004 0.045

ADOS item score (mean, SD)
 Social communicative items
  Stereotyped and idiosyncratic speech 1.05 (0.7) 0.65 (0.69) 0.49 (0.6) 0.001 0.131
  Gestures 1.00 (0.7) 0.70 (0.6) 0.41 (0.5) 0.008 0.003

 Social reciprocity items
  Unusual eye contact 1.44 (0.90) 0.51 (0.9) 0.28 (0.7) < 0.001 0.113
  Facial expression directed to examiner 0.90 (0.5) 0.47 (0.5) 0.32 (0.5) < 0.001 0.106
  Quality of social overtures 1.08 (0.5) 0.66 (0.50) 0.37 (0.5) < 0.001 0.003
  Quality of social response 1.17 (0.5) 0.86 (0.5) 0.72 (0.5) 0.0004 0.083
  Amount of reciprocal social communication 0.92 (0.7) 0.53 (0.6) 0.30 (0.5) 0.0007 0.036

 RRBs
  Unusual sensory interest in play 0.39 (0.6) 0.37 (0.6) 0.16 (0.4) 0.796 0.047
  Hand and finger mannerisms 0.61 (0.7) 0.17 (0.4) 0.12 (0.4) < 0.001 0.468
  Excessive or unusual interestsc 0.60 (0.7) 0.24 (0.4) 0.13 (0.4) < 0.001 0.089
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children with milder impairments, has been suggested to 
contribute to a later diagnosis (Daniels and Mandell 2014; 
Frenette et al. 2013; Mazurek et al. 2014; Parikh et al. 2018; 
Simonoff et al. 2008). ADHD was the diagnosis most fre-
quently assigned prior to a delayed ASD diagnosis in the 
present study, which is in line with several studies that have 
found that ADHD and developmental delays precede a diag-
nosis of later ASD (Daniels and Mandell 2014; Davidovitch 
et al. 2015; Frenette et al. 2013). These results are consistent 
with a high phenotypic overlap between ASD and ADHD 
(Sinzig et al. 2009), and shared genetic risk factors in ASD 
and ADHD (Grove et al. 2019; Parikh et al. 2018; Sinzig 
et al. 2009). However, ADHD was equally likely in no ASD 
children; thus, the predictive value of ADHD as identifier of 
potentially delayed cases may be low.

Specific language disorders have often been shown to pre-
cede the diagnosis of ASD (Bacon et al. 2018; Davidovitch 
et al. 2015; Jónsdóttir et al. 2011; Oien et al. 2018; Parikh 
et al. 2018). In the present study, one third of children with 
delayed ASD were assigned a diagnosis of specific language 
disorder (31%) at initial assessment, with a higher frequency 
of language disorder diagnoses in delayed ASD compared 

with early ASD, but no significant difference compared to 
no ASD. Like ADHD, the predictive value of a diagnosis of 
language disorder as specific identifier of potentially delayed 
ASD cases may be low. Results regarding ADOS module 
number, however, suggest that children with early ASD had 
more impaired language skills than children in the delayed 
ASD group. This result is comparable with previous evi-
dence that language impairments in early childhood may 
increase the chance of an early diagnosis (Bacon et al. 2018; 
Brett et al. 2016; Brian et al. 2016; Daniels and Mandell 
2014).

The fact that emotional disorders were the only disor-
ders distinguishing delayed ASD from no ASD was surpris-
ing, although the results may be consistent with the strong 
genetic overlap between ASD and major depression or neu-
roticism (Grove et al. 2019). No other studies investigating 
delayed ASD have examined emotional disorders specifi-
cally. However, Lord et al. (2018) states that a late diagnosis 
of ASD often occurs in the context of co-occurring problems 
such as anxiety and mood disorders, which corresponds with 
the high prevalence of co-occurring disorders of anxiety and 
mood disorder in school-aged children and adolescents with 

Table 3   Demographic 
and clinical characteristics 
associated with delayed ASD 
compared to early ASD and no 
ASD

Analyses: odds ratios from serial logistic regression model adjusted for age at first assessment, gender and 
year of referral
ASD autism spectrum disorder, ADHD attention deficit/hyperactivity disorder, IQ intelligence quotient, 
OR: odds ratio
a Other psychiatric disorders: other/unspecified disorders of psychological development, specific develop-
mental disorders of scholastic skills, sleep disturbances, tic disorders, and attachment disorders
b Diagnoses given at baseline and through follow-up (2000–2016)
c Recorded at baseline

∆ delayed ASD—early ASD ∆ delaeyd ASD—no ASD

Adjusted OR (95% CI) P Adjusted OR (95% CI) P

Baseline diagnosis other than ASD
 ADHD 9.22 (5.19; 16.36) < 0.001 1.28 (0.73; 2.26) 0.383
 Specific language disorders 7.99 (4.19; 15.26) < 0.001 1.48 (0.82; 2.68) 0.193
 Mixed developmental disorders 7.64 (3.83; 15.23) < 0.001 0.80 (0.44; 1.45) 0.468
 Other psychiatric disordersa 5.99 (3.26; 11.02) < 0.001 1.33 (0.76; 2.32) 0.318

Diagnoses at end of follow-up other 
than ASDbb

 ADHD 8.89 (4.93; 16.01) < 0.001 1.53 (0.84; 2.80) 0.166
 Specific language disorders 5.16 (2.80; 9.51) < 0.001 1.35 (0.75; 2.43) 0.317
 Mixed developmental disorders 5.24 (2.85; 9.66) < 0.001 0.74 (0.42; 1.30) 0.296
 Intellectual disability 1.32 (0.77; 2.25) 0.311 1.15 (0.67; 1.96) 0.621
 Emotional disorders 2.96 (1.38; 6.35) 0.005 3.13 (1.41; 6.95) 0.005
 Tic disorders 2.56 (1.09; 6.01) 0.032 1.40 (0.60; 3.33) 0.444

Intellectual disability (IQ < 70)c 1.48 (0.86; 2.54) 0.160 1.87 (1.05; 3.34) 0.033
Educational level (n, %)c

 Parents’ highest 0.32 (0.14; 0.70) 0.017 0.88 (0.38; 1.66) 0.542
Parental psychopathologyb

 Yes 0.79 (0.40; 1.55) 0.492 0.63 (0.32; 1.25) 0.188
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ASD (Lai et al. 2019; Simonoff et al. 2008). In such cases 
of delayed ASD, referral may be a consequence of un-iden-
tified ASD, impaired wellbeing and onset of depressive or 
anxiety symptoms. In addition, co-occurring anxiety in ASD 
may intensify autistic symptoms, including social impair-
ments, which may then be associated with the development 
of depression (Lai et al. 2019).

In the present study, reduced cognitive function was 
found to be associated with delayed ASD, especially in 
comparison with no ASD. Previous research regarding the 
relationship between age at ASD diagnosis and cognitive 
functioning has shown mixed results (Daniels and Mandell 
2014). Higher functioning children may experience signifi-
cantly greater delays in ASD diagnosis because difficulties 

in social and language skills may not appear until later in 
development (Daniels and Mandell 2014; Mazurek et al. 
2014). Lower functioning, however, may mask ASD symp-
toms at initial assessment in younger children (Clark et al. 
2018; Frenette et al. 2013), or the ASD symptoms may be 
interpreted as symptoms of intellectual disability by the cli-
nicians (Pedersen et al. 2017). A final explanation may be 
a reluctance in diagnosing ASD in children of low men-
tal age. As the ADOS-2 toddler module had not yet been 
introduced in Denmark at the time of the study (Lord et al. 
2013), it could not be used to assess children with a men-
tal age below 18 months, which may have contributed to 
caution to diagnose ASD in these children. In conclusion, 
it appears that intellectual functioning may challenge an 

Table 4   ADOS features at baseline associated with delayed ASD compared to early ASD and no ASD

Analyses: serial logistic regression adjusted for age at first assessment, gender and year of referral. Only cases with ADOS included in the base-
line evaluation: early ASD n = 504 (92.1%), delayed ASD n = 45 (60.8%) and no ASD n = 146 (53.7%)
ASD autism spectrum disorder, ADOS Autism Diagnostic Observation Schedule, OR odds ratio
a n = 549
b n = 191
c Above cut-off on ADOS algorithm classification for autism spectrum disorder (ASD) (both autism and ASD)
d RBBs: repetitive rituals and stereotyped behaviors
e Excessive or unusual interest in specific topics or objects or repetitive behaviors

ADOS variables ∆ delayed ASD − early ASD ∆ delayed ASD − no ASD

Adjusted OR (95% CI)a P Adjusted OR (95% CI)b P

ADOS module number
 Module 1 0.44 (0.16; 1.27) 0.130 0.84 (0.23; 3.03) 0.791
 Module 2 1.22 (0.63; 2.36) 0.553 1.21 (0.55; 2.68) 0.632
 Module 3 1.30 (0.59; 2.87) 0.517 0.83 (0.32; 2.18) 0.705

ADOS classifications
 ASDc 0.07 (0.03; 0.14) < 0.001 4.50 (2.05; 9.85) < 0.001
  Autism 0.11 (0.05; 0.25) < 0.001 5.38 (1.62; 17.85) 0.006
  Autism spectrum 0.95 (0.48; 1.88) 0.876 2.83 (1.22; 6.59) 0.016

 Social reciprocity domain (ASD cut-off) 0.13 (0.06; 0.28) < 0.001 4.19 (1.89; 9.32) < 0.001
 Social communication domain (ASD cut-off) 0.17 (0.08; 0.34) < 0.001 2.32 (1.13; 4.75) 0.022
 RRBs total scored 0.61 (0.44; 0.84) 0.003 1.80 (1.23; 2.63) 0.003

ADOS items
 Social communicative items
  Stereotyped and idiosyncratic speech 0.44 (0.28; 0.71) 0.001 1.50 (0.86; 2.63) 0.157
  Gestures 0.59 (0.36; 0.95) 0.030 2.54 (1.34; 4.81) 0.004

 Social reciprocity items
  Unusual eye contact 0.37 (0.26; 0.54) < 0.001 1.55 (1.00; 2.41) 0.052
  Facial expression directed to examiner 0.23 (0.12; 0.43) < 0.001 1.92 (0.96; 3.84) 0.065
  Quality of social overtures 0.22 (0.11; 0.43) < 0.001 3.55 (1.64; 7.71) 0.001
  Quality of social response 0.39 (0.21; 0.71) 0.002 3.14 (1.31; 7.53) 0.011
  Amount of reciprocal social communication 0.29 (0.15; 0.53) < 0.001 1.63 (0.78; 3.40) 0.193

 RRBsa

  Unusual sensory interest in play 1.07 (0.62; 1.86) 0.798 2.96 (1.42; 6.17) 0.004
  Hand and finger mannerisms 0.30 (0.14; 0.63) 0.002 1.59 (0.66; 3.78) 0.299
  Excessive or unusual interestse 0.40 (0.20; 0.78) 0.007 2.62 (1.07; 6.41) 0.034
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early ASD diagnosis, especially in children with a variety 
of other developmental impairments, and therefore may play 
a particularly important role with regard to the variation 
in age at diagnosis (Daniels and Mandell 2014; Mazurek 
et al. 2014; Pedersen et al. 2017). Overall, the results from 
the present study suggest that it may not be the specific 
diagnosis prior to the ASD diagnosis that is associated with 
a delayed diagnosis, but rather the degree of impairment 
from autism symptoms, symptoms of other developmental 
disorders, and cognitive ability (i.e. overall symptom load) 
(Frenette et al. 2013).

Autism Symptoms

The percentage of children with childhood autism was sig-
nificantly lower in delayed ASD compared to early ASD, 
and all the other three diagnostic subtypes were significantly 
more frequent in delayed ASD compared to early ASD. To 
the best of our knowledge, no previous studies on delayed 
ASD have reported ASD subtypes; however, in comparison 
with previous studies examining late ASD we had expected 
the diagnostic subtypes of Asperger syndrome and PDD-
NOS to be the most frequent diagnoses in delayed ASD 
(Daniels and Mandell 2014) which was not the case in our 
study. This could indicate that delayed ASD may be some-
what different phenotypically from late ASD with more pro-
nounced autism-like symptoms at an early age in delayed 
than late ASD.

The main clinical features associated with a delayed 
ASD diagnosis were autism severity as measured by 

ADOS; almost half of the children with a delayed ASD 
diagnosis had an ADOS classification of autism or autism 
spectrum at initial assessment. Children with a delayed 
ASD diagnosis had lower scores on ADOS compared to 
early ASD, and higher compared to no ASD, which were 
consistent with results from Ozonoff et al. (2018), which 
confirms our hypothesis that autism symptom severity is 
associated with a delayed ASD diagnosis. Also, the study 
by Oien et al. (2018) found delays in social and communi-
cative areas at initial assessment before 18 months, how-
ever, Goodwin et al. (2018) and Jónsdóttir et al. (2011) did 
not find differences in autism symptom severity at initial 
assessment (Goodwin et al. 2018; Jónsdóttir et al. 2011; 
Oien et al. 2018). Almost half (44%) of the delayed ASD 
children examined with ADOS had a score above cut-off, 
indicating, that these children had symptoms of ASD at 
baseline, which is comparable with the result from the 
study by Davidovitch et al. (2015), who found 42% of 
delayed ASD cases with positive ASD features at baseline. 
It must be noted, though, that data in Davidovitch et al. 
(2015) were collected through review of ASD symptoms 
noted in medical records and not by a structured instru-
ment (Davidovitch et al. 2015) like ADOS as in the present 
study, which complicates the comparison. In the present 
study, specific ADOS domains and items revealed no clear 
association with a delayed ASD diagnosis when compared 
to either early ASD or no ASD, which corresponds to the 
result of the ADOS item analysis in the study by Ozonoff 
et al. (2018). Nevertheless, the results still indicate that 
ADOS total- and domain scores above cut-off at baseline, 

Fig. 2   ADOS classification at 
initial diagnostic assessment in 
subgroups. ADOS Autism Diag-
nostic Observation Schedule, 
ASD autism spectrum disorder
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despite an initial ASD-negative evaluation, are associated 
with a delayed ASD diagnosis. In the present study, there 
were no available data from the medical records which 
might reveal specific information regarding the clinicians’ 
decision against ADOS in the cases with an ADOS score 
above cut-off. The main reason may be that ADOS is only 
one factor in a thorough assessment and based on review 
of all the evidence the consensus decision was not ASD 
(Avlund et al. 2020). An interesting future research focus 
may be to investigate demographic and clinical character-
istics of children with a delayed ASD diagnosis despite a 
baseline ADOS score above cut-off, and specific reasons 
affecting clinical decisions in these cases, as it may pro-
vide helpful guidelines for clinicians assessing children 
with suspicion of ASD at a young age. An important note, 
however, is that half of the children with delayed ASD did 
not have a score above cut-off on ADOS, indicating that 
many children may not present clear ASD symptoms at 
their initial assessment, which is supported by the findings 
in Davidovitch (2015) and Ozonoff (2018).

Parental Socioeconomic Status and Psychiatric 
History

Parental educational level was lower for children with 
delayed ASD compared to early ASD, which is in line with 
some previous studies on late ASD (Daniels and Mandell 
2014; Fountain et al. 2011; Parikh et al. 2018) but not with 
the study by Davidovitch et al. (2015) investigating delayed 
ASD. As the children were assessed in young childhood in 
the present study, early attention was paid to symptoms, and 
therefore we cannot explain delayed diagnosis in our study 
as lack of awareness and referral for an evaluation (Dan-
iels and Mandell 2014; Parikh et al. 2018). However, social 
challenges and problems may be increased in families with 
lower educational levels, and parents’ knowledge of ASD 
and descriptions of the symptoms of their child may differ 
from the descriptions which parents with higher education 
made, which may have influenced the initial diagnostic pro-
cess. Additionally, we found a relatively high percentage of 
children with a parental history of psychiatric illness in all 
three groups (16.2–24.3%), however, no association specifi-
cally with a delayed ASD diagnosis. The result corresponds 
with Frenette et al. (2013) who found that maternal history 
of psychiatric illness was not associated with age at diag-
nosis (Frenette et al. 2013). However, Frenette et al. (2013) 
reported that only 2.6% of children had a maternal history 
of psychiatric illness. To our knowledge, no other studies 
have examined the association of parental psychiatric illness 
and delayed ASD. Thus, the association of a delayed ASD 
diagnosis and parental socioeconomic status and history of 
psychiatric illness needs further investigation.

Time Trends

Year of assessment was associated with delayed ASD as 
more cases of a delayed ASD diagnosis were among chil-
dren assessed in the early baseline period. Supporting this 
result, children with a delayed ASD were older at follow-up 
and had a longer follow-up time than both early ASD and 
no ASD. The result corresponds to the review by Daniels 
and Mandell (2014), where most studies investigating age 
of diagnosis and changes over time found that children who 
were diagnosed more recently were diagnosed at signifi-
cantly younger ages. However, adjustment for calendar year 
of referral (and other covariates) had little effect on asso-
ciations observed in the multivariate analyses compared to 
unadjusted analyses. Furthermore, the use of ADOS was 
much less frequent in delayed ASD compared to early ASD, 
and ADOS use at the ASD clinic increased across calendar 
year (Avlund et al. 2020). Thus, not using ADOS in the first 
assessment may be a contributing factor to delayed ASD. 
Other less tangible factors contributing to growing clinical 
awareness around ASD assessments also may have accom-
panied increased use of the ADOS. The findings suggest 
that both year of assessment and clinical factors, including 
use of ADOS and ASD knowledge and awareness, which 
changed over time contribute to delayed ASD. Although 
a final diagnosis is based on clinical consensus and not a 
single test result, using a systematic instrument such as the 
ADOS in the clinical assessment, along with clinical evalu-
ation, may increase the chance of recognizing the milder and 
more subtle ASD symptoms and thereby reducing the risk 
of a delayed ASD diagnosis.

Different Explanations for a Delayed ASD Diagnosis

There may be several reasons for a delayed ASD diagnosis: 
(1) missed diagnosis: a diagnosis may be missed if clini-
cians overlook ASD features and fail to diagnose a child 
with ASD symptoms, (2) clinical caution: a diagnosis may 
be deferred when clinicians postpone a diagnosis until a 
later assessment due to e.g. very young mental age and/
or ambiguous symptoms, (3) symptom development with 
age: a diagnosis may be delayed if symptoms have not 
evolved and become manifest until social demands exceed 
capacity at a later age, and (4) symptom masking: a diag-
nosis may be delayed because ASD symptoms are masked 
or overshadowed by the presence of other developmental 
diagnoses (American Psychiatric 2013; Davidovitch et al. 
2015; Goodwin et al. 2018; Oien et al. 2018; Ozonoff et al. 
2018). Based on this study, all of the above explanations 
may be relevant, however, the relative contribution of each 
explanation in delayed ASD is not clear. A missed diagnosis 
may be evident in our observed decrease of delayed cases 
across time coincident with more frequent use of ADOS. It 
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seems that using systematic standard instruments with the 
clinical assessment may increase the chance of detecting 
more subtle symptoms of ASD. In line with this result, the 
study by Bacon et al. (2018) suggests that differences in 
age at diagnosis in toddlers may also be due to sensitivity 
of diagnostic instruments. In relation to ambiguous symp-
toms at first assessment (clinical caution), we observed that 
an ADOS score above cut-off but a clinical decision of no 
ASD diagnosis at first assessment often occurred. In fact, 
13.5% of the delayed ASD cases received the ASD diagno-
sis before the age of 7 in subsequent re-evaluations at the 
ASD clinic so that the results of the first evaluation may 
be evidence of clinical caution in those cases. Regarding 
symptom development with age, it is noteworthy that 56% 
of children with a delayed ASD diagnosis in this study had 
an ADOS score below cut-off at baseline. Also, the mean 
"risk time" for a delayed ASD diagnosis was relatively long 
(7.0 years), which suggests that a relatively large percentage 
of children may have developed more ASD symptoms with 
age. That is, the symptoms may have become clearer as the 
demands of school and/or social relations increased with 
age, which corresponds to the mean age of around 12 years 
of a delayed ASD diagnosis in the present study. Finally, in 
relation to symptom masking, this may be reflected by the 
frequent initial diagnoses in delayed ASD of ADHD (69%), 
specific language disorder (31%) and mixed developmental 
disorder (27%) given at early ages, and in addition, one third 
with IQ < 70 at the initial assessment. Also, since the par-
ents and professionals around the child were initially given 
a different explanation for the child’s difficulties/challenges, 
request for a re-assessment might only have occurred when 
the symptoms developed with new or increased challenges 
that the family were unable to understand or manage.

It is important to note that while a delayed ASD diagnosis 
may arise in Denmark and elsewhere due to societal stigma 
or parental fears, this is unlikely to be an important contrib-
uting factor for delayed diagnosis in the current study. In our 
study population children were referred at an early age with 
developmental delays, after going through services at the 
primary care level before referral for an autism evaluation 
and all parents had to actively give their consent before their 
child was referred. Therefore, we conclude that the present 
study primarily included parents with less fear of diagnosis.

Strengths and Limitations

To the best of our knowledge, this is the first follow-up 
study including a large population-based cohort of children 
assessed in early childhood on suspicion of ASD, and with 
complete follow-up for diagnoses at least 10 years after 
the initial assessment. The cohort included children with 
all ASD subtypes and IQ ranges, thus enhancing general-
izability of results to other cohorts. Moreover, data were 

collected prospectively from medical records and specialist 
reporting to national registers rather than parent reporting. 
By adjusting for assessment year in the regression analyses, 
the challenge of results being biased by calendar time was 
addressed.

Despite the overall large sample size, the sample of chil-
dren with a delayed ASD diagnosis was relatively small, 
although comparable to similar studies (Brian et al. 2016; 
Clark et al. 2018; Goodwin et al. 2018; Ozonoff et al. 2018). 
Thus, the power to detect meaningful group differences 
may have been limited. Also, ADOS was not routinely used 
throughout the baseline period, especially in the earlier half, 
and consequently an even smaller number of children were 
included in the sub-analyses of autism symptom severity 
measured by ADOS. Another limitation was that children 
were initially assessed at different ages (between 1 and 
7 years), and symptom presentation might have been vary-
ing at different ages, but due to sample size limitations it 
was not possible to compare different age groups at baseline. 
However, adjustment for age in the multivariate analyses was 
possible, and it did not change the estimates. Nonetheless, 
with regard to age and calendar time, a limitation may be 
that 62.2% of delayed cases had their initial assessment in 
the early years of the study period when knowledge of ASD 
and assessment practices were still improving. Finally, we 
cannot exclude a risk of bias because children and adoles-
cents in the no ASD group had a somewhat shorter follow-
up time than the delayed ASD group, although on average 
children in the no ASD group had more follow-up years 
(11.5 years) than the mean time for receiving a delayed ASD 
diagnosis (7.0 years).

Conclusion

The findings from the present study showed that among 
children assessed at a young age for ASD, 12% of the chil-
dren with a final ASD diagnosis received a delayed diag-
nosis. The results also clearly suggest that ASD is present 
at an early age, albeit to varying degrees of clinical detect-
ability based on clinical tools and practices at the time of 
the study. Symptom presentation of delayed ASD in early 
childhood is heterogeneous, and in some children it may 
not be possible to diagnose ASD until a later age. Based on 
the results from the current study, it would appear that it is 
not possible to make a profile of characteristics for a typi-
cal delayed ASD case that is clearly distinguishable from 
both an early ASD diagnosis and no ASD diagnosis, based 
solely on the clinical and demographic features examined 
here. Nevertheless, it may be important to recognize that 
such individuals, who have been identified as ‘at risk’ by 
virtue of their early age referral for an autism evaluation 
and possibly other developmental conditions, should be 
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followed over time and also provided with relevant inter-
ventions despite the absence of an ASD diagnosis at first 
referral. Another feature warranting further study was the 
association of a delayed ASD diagnosis with autism sever-
ity as measured by ADOS in which the delayed ASD group 
scored between early ASD and no ASD groups on most 
ADOS measures, yet also had other adverse developmen-
tal symptoms similar to children with no ASD. If a child 
has a score close to or above ADOS cut-off, but the total 
clinical picture indicates no ASD, it may be important 
to have planned re-evaluations of the child due to risk of 
being a delayed case. The same is recommended if the 
child initially is diagnosed with other conditions, espe-
cially ADHD, intellectual disability, or language disorder, 
regardless of ADOS score. Thus, a relevant future research 
focus would be to develop more sensitive instruments to 
detect subtle symptoms of ASD, especially in the presence 
of co-occurring conditions which may overshadow ASD 
symptoms. In addition, calendar time and accompany-
ing trends in clinical practice including the use of ADOS 
seemed to lead to a decrease in the frequency of delayed 
ASD cases; the reduced number of delayed ASD cases 
in the later years of the study period indicates the value 
in specialized evaluations and clinicians trained in both 
a broad ASD assessment and in examining with ADOS. 
Knowledge of these factors will help clinicians to identify 
higher risk subgroups and develop additional strategies to 
reduce ASD diagnostic age in the future, thus increasing 
the chance of timely intervention and better outcomes.
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