
Section Psychology and Psychiatry 

https://doi.org/10.5593/sws.iscss.v2020.7.2/s05.05 

IMPORTANCE OF ADEQUATE SCREENING TOOLS FOR 

PRESCHOOLERS: TESTING ASQ-3 ON CROATIAN POPULATION 

Marijana Miočić1 

Assoc. Prof. Dr. Tena Velki2 

Assist. Prof. Dr. Ksenija Romstein2  
1 Department of Teachers and Preschool Teachers Education, University of Zadar, Croatia 
2 Faculty of Education, Josip Juraj Strossmayer University of Osijek, Croatia 

ABSTRACT 

It is estimated that around 15% of children aged 3 to 17 have some sort of 

developmental disabilities, while less than 50% of children with disabilities are 

recognized by paediatricians before entering the primary school. Screening plays a 

significant role in the recognition of those children, providing the ground for early 

intervention and support for families. Ages and stages-3 Questionnaire (ASQ-3), as the 

most used screening tool for children aged 2 months to 66 months, was recently 

translated in the Croatian language. The aim of this study was to check ASQ-3 

sensitivity for a different aspect of development delays in the population of Croatian 

preschool children. Mothers filled out ASQ-3 and gave anamnestic data for their 

children (N=63, boys 71.4% and girls 28.6%). The average age of children was 

M=46.34 months. Children were split into three groups: children with a normal 

developmental pattern, i.e. without disabilities (n=13), with autism spectrum disorder 

(n=28) and with multiple disabilities (n=22). Chi-Square was used to test the number of 

children with the normal development against number of children with delays for each 

group of children at five different development areas according to ASQ-3 

(communication, fine motor, gross motor, problem-solving, personal-social area). For 

children with normal developmental pattern, there was more of them with 

developmental delays than expected in all developmental areas (communication, gross 

motor, problem-solving, personal-social) except fine motor skills. About 40% - 70% of 

children had delays in contrast to 15% which is expected in general population. For 

children with autism spectrum disorders ASQ-3 has shown poor sensitivity (could not 

discriminate children with autism from the general population). For children with 

multiple disabilities ASQ-3 proven to be a good screening test on all measured 

developmental areas. Two important points can be argued: first, Croatian translations of 

ASQ-3 showed good sensitivity as a screening tool for multiple disorders; second, 

practitioners, especially preschool teachers and paediatricians could use this screening 

tool more often in order to direct families in early intervention. 
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INTRODUCTION 

Early screening is considered to be a ground for quality early support. Adequate and 

timely early screenings have long term benefits for a child’s development, i.e. it has 

preventive value as well as the supportive one. In many western societies, early 

screening is part of primary health care so paediatricians are very much involved in this 

issue. Besides health care workers, early education, day centres, family centres etc. also 

provide opportunities for early screening, making it a cross-professional task, due to 

different professionals involved in early screening (i.e. preschool teachers, social 

workers, etc.). The advantages of the cross-professional practice of early screening are 

availability and low costs – they are easy to administer, making it available for many 

children and families. However, its advantages could be scrutinized as its disadvantages 

– different professionals have a different base of formal education, thus are quite 

differently trained for assessment of early childhood development. Another issue is the 

emerging number of different screening tools. In the last 30 years, a vast number of 

screening tools have been developed, varying in theoretical background and 

methodology, making their application less reliable, and contributing to confusion about 

child’s development. So it can be expected that the same child in different settings, 

supported by different screening tools and different type of professionals, can have 

different overall achievement. In that case, early support and early intervention are less 

likely to be of quality. That different assessors observe different skills confirmed [1] 

which noticed that parents have problems distinguishing behavioural from 

developmental problems, and suggested that longitudinal studies should be conducted 

for better understanding of the complexity of child’s development, i.e. longitudinal 

research design could provide answers on the reliability of the screening tools. The idea 

that different screening tools measure different skills is supported by many authors 

[2,3,4], yet in practice, these findings are rarely taken into account during the 

assessment and early intervention. This problem is present quite long, so Glascoe [5] 
suggests that screening instruments have to be high in quality, i.e. accurate and based on 

standardized measures. Only in that matter, they could provide a base, or a starting 

point, for longitudinal measures and follow-up of the children.        

One of the most common screening tools is Ages and Stages-3 [6], which has been 

applied all over the globe (e.g. USA, Canada, Australia, New Zealand, Italy, UK, Iran, 

India, China etc.). Since it covers a wide range of chronological ages (from 2 months to 

66 months of age), and screening can be conducted by different assessors (parents, 

therapists, social workers, preschool teachers etc.) ASQ-3 is considered to be an 

adequate tool for everyday screening practice. However, according to some authors 

[7,8] it lacks sensitivity to some areas, especially gross motor skills, making screening 

unreliable for some disabilities involving motoric/coordination impairment. Also, as 

McCrae, Cahalane and Fusco [9] suggest, it is more likely that children with previous 

risk factors (e.g. prenatal and neonatal adverse episodes), will be identified as children 

with developmental delays. This finding leaves space for scrutinizing the reliability of 

ASQ-3 in accordance to anamnestic data – do assessors observe actual behaviour of a 

particular child or do they assess under the influence of knowledge about child’s 

previous development? Although it would be valuable to find out more about the 

influence of assessors’ attitude and meta-knowledge, current research offers data mostly 

on the reliability of current screening tools, including ASQ-3.   
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MATERIALS AND METHODS 

Aim 

The aim of this research was to examine ASQ-3 sensitivity for a different aspect of 

development delays in the population of Croatian preschool children. ASQ-3 has been 

used worldwide, confirming its practical value as a screening tool. To support and 

justify its use in Croatia it is necessary to test how well this questionnaire can 

discriminate developmental delays in children with and without developmental risks. In 

this research, each developmental area was tested for expected developmental delays for 

three different groups of children: children with a normal developmental pattern, with 

autism spectrum disorder and with multiple disabilities. 

Hypothesis 1: It is assumed that parents of children with normal development pattern 

will estimate about 15% of their children to have some developmental delays. 

According to some previous research [10,11] it is estimated that around 15% children 

aged 3 to 17 have some type of developmental delay or developmental disability. 

Hypothesis 2: It is assumed that there will be significantly more children with 

developmental delays for some development areas, i.e. that communication, gross motor 

skills and personal-social development for children with an autism spectrum disorder. 

Except of problems with communication and deficits in personal-social skills for 

children with autism [12], some previous researches have shown gross motor delays to 

be present in children with autism [13]. 

Hypothesis 3: It is assumed that there will be significantly more children with 

developmental delays for all development areas, i.e. that communication, fine motor 

skills, gross motor skills, problem solving and personal-social development for children 

with multiple disabilities. WHO defines a child with multiple impairments as a child 

with a significant physical disability combined with a sensory and/or cognitive 

disability [14], therefore it is expected that children with multiple disabilities have 

development delays on multiple development areas [15]. 

Participants 

Participants were 63 mothers of preschool children. Mothers filled-out ASQ-3 and gave 

anamnestic data for their children. Children were between 17 months and 66 months old 

with the average age of M=46.34 months (SD=12.16), with more boys (71.4%) than 

girls (28.6%) in the sample. According to diagnosis, children were split into three 

groups: children with a normal developmental pattern, i.e. without disabilities (n=13), 

with autism spectrum disorder (n=28) and with multiple disabilities (n=22). Details are 

shown in Table 1.  

Instruments  

Anamnestic data 

Mothers provided medical documentation for their children, i.e. if the child already have 

a diagnosis and which one. Furthermore, mothers gave some demographic data about 

child and family (i.e. age, gender, etc.).  

Ages and stages-3 Questionnaire 3rd Edition (ASQ-3) 

ASQ-3 was translated to the Croatian language for the purposes of the research project. 

In the first part of the questionnaire parents provided demographic data. The second part 
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of the questionnaire contained of 30 questions divided into 5 subscales, i.e. 

developmental areas: communication (k=6), gross motor (k=6), fine motor (k=6), 

problem-solving (k=6), and personal-social area (k=6). Mothers could choose one of the 

three possibilities as the most appropriate answer for their children: “yes”, “sometimes” 

and “not yet”. For each scale total score was calculated (0 to 60). Based on the total 

score (depending on the age and developmental area) children were categorized in one 

of two groups: children with normal developmental pattern and children with 

developmental delay. 

Procedure 

Mothers were recruited after public annotation to voluntarily participate in the research 

project. Their participation in the research was conducted through an individual session 

which included a semi-structured interview, parental screening on disability based on 

ASQ-3 questionnaire and analysis of children’s medical record (if any). Only the data of 

children whose mothers gave consent were included in data analysis. All mothers 

expressed the worry for the child’s development, as the main reason for participation in 

this research. 

 

TABLES 

Table 1.  Characteristics of participants  

Developmental disorder 
Average age in months                  

M (SD) 
Boys (%) Girls (%) 

Non (n=13) 38.09 (13.46) 84.6% 15.4% 

Autism spectrum (n=28) 45.00 (11.36) 78.6% 21.4% 

Multiple disabilities (n=22) 50.42 (9.77) 54.5% 45.5% 

Total (N=63) 46.34 (12.16) 71.4% 28.6% 

 

Table 2. Proportion of children with developmental delays for each group 
Developmental               

disorder           

           Developmental areas  

Communication 

% 

Gross Motor 

% 

Fine Motor 

% 

Problem                

Solving 

% 

Personal-

Social 

% 

Non                

(n=13) 

Normal 30.8% 61.5% 69.2% 50.0% 61.5% 

Delay  69.2% 39.5% 30.8% 50.0% 39.5% 

Autism 

spectrum 

(n=28) 

Normal 17.8 % 35.7% 10.7% 17.8% 11.7% 

Delay  82.2% 64.3% 89.3% 82.2% 88.5% 

Multiple 

disabilities 

(n=22)  

Normal 9.0 % 9.0 % 9.0% 9.0% 9.0% 

Delay  91.0% 91.0% 91.0% 91.0% 91.0% 
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Table 3. Results of Chi-Square test for the number of children with normal 

development against number of children with delays  
Developmental 

disorder     

  Developmental areas  

Communication 

2 

Gross Motor 

2 

Fine Motor 

2 

Problem 

Solving 

2 

Personal-

Social 

2 

Non

(n=13) 
23.73*** 4.90* 1.77 9.61** 4.90* 

Autism spectrum 

(n=28) 
7.12** 1.47 9.94** 7.12** 13.24*** 

Multiple disabilities 

(n=22) 
8.33** 8.33** 8.33** 8.33** 8.33** 

* p < 0.05; ** p < 0.01; *** p < 0.001

RESULTS 

According to study aim, examine ASQ-3 sensitivity for a different aspect of 

development delays in the population of Croatian preschool children, first, we 

calculated proportions of children with developmental delays in each developmental 

area for all three groups of children, i.e. children without a diagnosis, children with 

autism and children with multiple disabilities (Table 2). Assuming that ASQ-3 will have 

good sensitivity (discriminate developmental delays in children with and without 

developmental disorders), we performed series of 2 test (Table 3). 

For testing first hypothesis we set values to test if there is more than 15% of children 

with developmental delays in the population of children without a diagnosis, as previous 

studies have shown about 15% of children with disabilities in general [10,11]. For most 

developmental areas (communication, grass motor, problem-solving and personal-

social), except fine motor (2=1.77, n.s.), 2 test have shown a statistically significant 

difference in observed data (Table 3). About 40% (gross motor and personal-social) to 

70% (communication) of children without any diagnosis have shown developmental 

delays (Table 2), which is much higher rates than expected (15%).  

The second hypothesis assumed that children with autism spectrum disorders will have 

more developmental delays in the area of communication, gross motor skills and 

personal-social development. 2 test have shown statistically significant delays (Table 

3) only in two of these areas (communication and personal-social), while for gross

motor area it was not found significant delay (2=1.47, n.s.). In contrast to our

expectation, children with autism spectrum disorders have shown developmental delays

in fine motor and problem-solving area (Table 3). More than 80% of children with

autism spectrum disorders (Table 2) have shown statistically significant developmental

delays in four developmental areas (communication, fine motor, problem-solving and

personal-social).

For the last hypothesis, it was assumed that children with multiple disabilities would 

have more developmental delays in all areas of development (communication, gross 

motor, fine motor, skills and personal-social development). 2 test have shown 

statistically significant developmental delays in all areas of development as excepted 

(Table 3). More than 90% of children with multiple disabilities (Table 2) have shown 

statistically significant developmental delays in all developmental areas 

(communication, fine motor, gross motor, problem-solving and personal-social). 
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DISCUSSION  

Three main findings in this research confirmed some previous data on the reliability and 

sensitivity of ASQ-3. Firstly, a greater number of children were assessed to have 

developmental delay, than expected. This finding is consistent with the conclusion of 

Glasoce and Sanders [1], which suggested that parents observe problems in behaviour, 

not the developmental delay per se, which subsequently contributed to higher rate of 

parental concerns. Moreover, participants were mothers who expressed concern about 

child’s development, as the main reason for participation in this research, which also 

could be the reason for higher rates of children with developmental delay in general 

population than expected. It should be also taken into account that for these children we 

do not know whether or not they would get a diagnosis (for these 40%-70% of children 

showing delays by mothers’ reports further processing is needed).  

Second, this research confirmed ASQ-3 has low sensitivity and reliability for detecting 

specific delays in children with autism spectrum disorders. Only two ASQ-3 scales, 

communication and personal-social developmental areas, have shown moderate 

sensitivity and could be used as first indicators of potential problems specific for autism 

spectrum disorder. ASQ-3 insensitivity to autism spectrum disorder, as an emerging 

health issue worldwide, could have significant consequences for this group of children. 

Some authors also questioned its sensitivity for some developmental delays [7,8], which 

contributes to the conclusion that ASQ-3 is not a good option when it comes to 

suspicion of autism spectrum disorder. Rather, it should be supported with a screening 

test for autism.  

Third, ASQ-3 is proven to be a sensitive and reliable screening instrument when it 

comes to multiple disabilities. This finding is consistent with the study of McCrae, 

Cahalane and Fusco [9], who also obtained good sensitivity and reliability of ASQ-3 

and multiple disabilities, influenced by previous adverse developmental episodes. 

However, it is important to have self-criticism: it could be possible that parents with 

children with prenatal, perinatal and postnatal risk factors are more likely to closely 

monitor child’s development, and to seek professional advice and support, as well as to 

be more concerned for child’s development. In that matter, further research on parental 

concerns, anamnestic data, and metric characteristics of screening tools should be 

conducted.     

 

CONCLUSION 

The overall conclusion is that ASQ-3 is a reliable screening tool when it comes to 

multiple disabilities, followed by previous adverse episodes in prenatal, perinatal and 

early postnatal period. In more than 90% of cases, ASQ-3 correctly identifies children 

with diagnoses of multiple disabilities. Although ASQ-3 is only a screening tool (not 

diagnostic test) it has great practical value in detecting children with multiple 

disabilities. Unfortunately, ASQ-3 has low sensitivity and reliability for autism 

spectrum disorder, indicating that this disability must be identified with other screening 

tools; otherwise, caregivers will lack an opportunity to timely and adequately support a 

child with risk for autism. For children with a normal developmental pattern, only fine 

motor developmental area scale of ASQ-3 has shown adequate sensitivity (as it is 

expected according to previous studies). Higher rates of developmental delays than 

excepted in four developmental areas (communication, gross motor, problem-solving, 
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personal-social) leads us to the conclusion that ASQ-3 could be too sensitive for the 

general population of children but also to another maybe even more important 

conclusion that much higher number of children (up to 70%) should go for screening 

before starting primary school.  

Findings of this research in which ASQ-3 was applied, suggests that early screening 

should include several measurements and/or tests so that more accurate ground for 

further support could be established. Furthermore, for more accurate screening results it 

is recommended that at least two to three different professionals observe and assess a 

child, as different professionals are differently trained for assessment of early childhood 

development, and especially this difference is significant in relation to the parents. 

 

REFERENCES  

[1] Glascoe, F.P., Sanders, H., Value of parents´ estimates of children’s developmental 

ages, Journal of Pediatrics, vol. 127/issue 5, pp 831-835, 1995. 

[2] Ventola, P., Kleinman, J., Pandey, J., Wilson, L., Esser, E., Boorstein, H., Dumont-

Mathieu, T., Marshia, G., Barton, M., Hodgson, S., Green, J., Volkmar, F., Chawarska, 

K., Babitz, T., Robins, D., Fein, D., Differentiating between autism spectrum disorders 

and other developmental disabilities in children who failed a screening instrument for 

ASD, Journal of Austism Spectrum Disorders, vol. 37/issue 3, pp 425-436, 2007. 

[3] McIntosh, D.E., Gibney, L., Quinn, K., Kundert, D., Concurrent validity of the early 

screening profiles and the differential ability scales with an at-risk preschool sample, 

Psychology in the School, vol. 37/issue 3, pp 201-207, 2000. 

[4] Sices, L., Stancin, T., Kirchner, H.L., Bauchner, H., PEDS and ASQ developmental 

screening tests may not identify the same children, Pediatrics, vol. 124/issue 4, pp 

e640–e647, 2009. 

[5] Glascoe, F.P., Screening for Developmental and Behavioral Problems, Mental 

Retardation and Developmental Disabilities Research Review, vol. 113, pp 173-179, 

2005. 

[6] Squires, J., Twombly, E., Bricker, D., Potter. L., Ages and Stages Questionnaires: 

Third Edition, Paul H. Brookes Publishing, Baltimore, 2009. 

[7] King-Dowling, S., Rodrigez, M.C., Missiuna, C., Cairney, J., Validity of the ASQ-3 

to detect risk of Developmental Coordination Disorder in preschoolers, Child: care, 

health and development, vol. 42/issue 2, pp 188-194, 2015. 

[8] Troude, P., Squires, J., L'Hélias, L.F., Bouyer, J., de La Rochebrochard, E., Ages 

and Stages Questionnaires: feasibility of postal surveys for child follow-up. Early 

Human development, vol. 87/issue 10, pp 671-676, 2011. 

[9] McCrae, J., Cahalane, H., Fusco, R.A., Direction for developmental screening in 

child welfare based on ASQ-3, Children and Youth Services Review, vol. 33/issue 8, pp 

1412-1418, 2011. 

[10] Boyle, C.A., Boulet, S., Schieve, L.A., Cohen, R.A., Blumberg, S.J., Yeargin-

Allsopp, M., Visser, S., Kogan, M.D., Trends in the prevalence of developmental 

disabilities in US children, 1997-2008, Pediatrics, vol. 127/issue 6, pp 1034–1042, 

2011. 

47



7th SWS International Scientific Conference on Social Sciences ISCSS 2020 

 

[11] Zablotsky, B., Black, L.I., Maenner, M.J., Schieve, L.A., Danielson, M.L., Bitsko, 

R.H., Blumberg, S.J., Kogan, M.D., Boyle, C.A., Prevalence and Trends of 

Developmental Disabilities among Children in the US: 2009–2017, Pediatrics, vol. 

144/issue 4, pp e20190811, 2019. 

[12] American Psychiatric Association, Diagnostic and Statistical Manual of Mental 

Disorders: DSM-5, VA: American Psychiatric Association, Arlington, 2013. 

[13] Arabameri, E., Sotoodeh, M.S., Early developmental delay in children with autism: 

A study from a developing country, Infant Behavior and Development, vol. 39, pp 118-

123, 2015. 

[14] World Health Organization, International classification of impairments, disabilities, 

and handicaps: a manual of classification relating to the consequences of disease, 

Geneva, 1980.   

[15] Batshaw, M.L., Roizen, N.J., Lotrecchiano, G.R., Children with disabilities: 

Seventh edition, Paul H. Brookes Publishing, Baltimore, 2013. 

48




