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Preschool Developmental 
Screening with Denver II Test in 
Semi-Urban Areas
Introduction

The first few years of life have a crucial role in development 
and provide a time window when a supportive and stimulating 
environment can be most effective, and conversely when adverse 
factors can cause more pervasive damage. Developmental assessment 
and follow-up allow early detection of potential delays and early 
intervention. In spite of the importance of early recognition, parents 
and physicians may overlook mild or moderate delays in infancy and 
early childhood. Only 20-30% of developmental delays are diagnosed 
before school age [1]. Therefore developmental screening with 
standardized methods is recommended as part of routine follow-up 
of young children [2].

Screening practices vary according to health care and social 
systems [3]. The Denver II Developmental Test is a practical 
observational screening test which has been standardized in many 
countries including Turkey [4-7]. Previous experience in children 
with various disorders support Denver II’s sensitivity in detecting 
adverse neurodevelopmental outcome [8-15]. On the other hand, its 
predictive value, concordance with school performance or with other 
tests, and the outcome of children detected by screening have been 
controversial [16,17].  

This study intends to examine the feasibility and reliability 
of screening preschool children with Denver II in a semi-urban 
population by assessing developmental and neurological status. We 
also intended to examine methods to be used in the re-evaluation and 
referral of children who were found to have abnormal and suspect 
results on Denver II [18].  

Materials and Methods 

This is a longitudinal study using the approach of observation of 
cohorts. In the first phase, Denver II developmental screening test 
was applied to 583 children (305 girls and 278 boys, aged 3 months to 
6 years, mean=3,5 years) who visited family physicians or other health 
centers in the province of Bolu, Turkey [19]. The latest standardization 
of the Denver II test for Turkey was used which consists of 134 items 
covering four developmental domains: personal-social, fine motor-
adaptive, language, and gross motor. Items are scored as “pass” or 
“fail” and the test is interpreted as normal, abnormal, or suspect 
[4]. In the cohort, 544 children had normal results; 26 results were 
suspect, 6 were abnormal, and 7 children were found untestable due 
to behavioral issues. 

In the second phase of the study, children with abnormal 
and suspect results were evaluated by neurological examination, 
Development Profile-3 (DP-3), repeat Denver II or Wechsler 
Intelligence Scales for Children-Revised (WISC-R) depending on 
the age of the child, and teacher’s perception of school performance 

and behavior within one year of the first phase. No intervention was 
intended during the study, and children went through the routine 
educational system as considered appropriate by their pediatricians 
and teachers between the two tests. 

Neurological examination was performed by a pediatric 
neurologist (BA). Prenatal, natal and postnatal risk factors and family 
history were recorded using a standard form (Appendix A). 

The DP-3 is a questionnaire covering four developmental areas: 
cognitive, language-communication, movement and social-adaptive 
[19]. Questions are answered as “yes” or “no” during interview with 
the parents. Each interview lasts 20-40 minutes. The DP-3 items’ 
translation to Turkish was used for this pilot study. As a control 
group, DP-3 was also applied to a subgroup of children who tested 
normal on first Denver II (referred hereafter as “normal Denver II” 
n=30). 

The WISC-R is a widely used psychometric test for 6-16 years 
consisting of 12 sub-tests covering verbal and performance skills. 
The test was adapted to Turkey [20]. A score between 70 and 90 is 
considered “ low average ”, 90-110 as “normal” and 110-130, “above 
average”. WISC-R was applied to children >6 years old by a certified 
psychologist at Bolu Counseling and Investigation Center attached to 
the Ministry of National Education.

Teacher interviews were conducted using semi-quantitative 
questionnaires inquiring about school grades, peer relations, 
attention, and behavior designed for this study by the authors in 
collaboration with three specialists of classroom teaching, special 
education and program development (Appendix B). Questionnaires 
were filled out during structured interviews of the author (EA) with 
the grade school teacher and scored as “below average”, “normal”, 
and “above average”. As a control group, the questionnaire was also 
applied to 30 children with normal initial Denver II attending the 
same schools.

Data analysis 
 Relationships were investigated between the initial Denver 
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II screening test results and neurological examination findings, 
neurological risk factors, DP-3, repeat Denver II test results for 
children <6 years old, WISC-R results for children >6 years old; 
domains of failure in the first and second Denver II tests; and data 
obtained from families and teachers regarding school performance, 
behavior and attention. Wilcoxon signed rank test and Mann-
Whitney test were used in the analysis of quantitative data [21]. 

Results 

Demographic characteristics of the cohort are summarized 
in Table 1. Of the 32 children with suspect and abnormal Denver 
II results, a total of 18 (56%) children were re-examined, (6 with 
abnormal and 12 with suspect results), the other 14 children moved 
to other cities (n=12) or decline to participate (n=2). There were 11 
girls (61%) and 7 boys (39%); 8 of the children were over 6 (44%) 
and 10,were under 6 years old (56%). Mean age was 3.1 years (3-70 
months) in the first and 6.0 years (44-105 months) in the second 
phase of the study. 

Neurological evaluation revealed risk factors in past medical 
history of 3/6 children with abnormal and 3/8 children with suspect 
Denver II results. On examination, 1/6 with abnormal Denver II 
results had microcephaly and one child with suspect Denver II results 
was diagnosed as having mild cerebral palsy. 

DP-3 was given to 6 children with abnormal initial Denver II 
and 12 children with suspect Denver II. DP-3 results were average or 
above (4/6) or low average (2/6) in the abnormal Denver II group and 
average (9/12) or below average (3/12) in the suspect Denver II group, 
(Table 2) (p: n.s.), both different from the “normal Denver II” sample 
(average or above in 30/30). 

The WISC-R was administered with 8 children: of the 2 children 
with abnormal initial screening with Denver II, one was below 
average and the other was average; of those with suspect Denver II, 
5/6 were average or above (Table 2). 

Re-testing with Denver II did not show significant difference from 
initial test (z=1.33, p=0.053). However 2/4 children with abnormal 
first test had a normal result on the second. 1/6 in the “suspect” 
category was abnormal and 3 remained “suspect”; two (33%) were 
normal on the second test. 

In the 18 children with abnormal (n=6) or suspect (n=12) results 
on the first Denver II who were school age and attending school, 
teachers’ evaluation was significantly more likely to score “under 
average classroom level” in all areas compared to a sample of children 

attending the same schools who had normal initial Denver II (Table 
2). 

Discussion 	

Developmental delays have a prevalence between 3-25% in the 
first 6 years of life and constitute one of the most frequent problems in 
children, especially in those under adverse environmental conditions. 
Developmental screening is therefore recommended in the care of all 
children by the American Academy of Pediatrics [2]. The choice of 
methods vary between centers: for clinical purposes, they include 
parent questionnaires, observational tests, and most commonly, the 
physician’s general impression although the latter detects only 30% 
of delays [1]. 

Questionnaires are subjective methods of evaluation varying 
according to the age and gender of the child, the presence of parental 
concern, and factors pertaining to the physician. They may be cost-
effective in a busy outpatient clinic, but direct observation is more 
reliable in rural areas and shows greater agreement with standardized 
tests [22,23]. Observational tests are not used routinely by physicians 
due to time, training and reimbursement issues [1,24,25]. Denver II 
is an observational screening test which has the advantage of being 
practical for use by community health workers, nurses and child 
care providers. Studies evaluating Denver II in comparison with 
other screening methods demonstrated good correlation with CAT/
CLAMS, another observational tests, and with the Ages and Stages 
Questionnaire (ASQ), an interview-based tool [26,27].

The proportion of children found to have abnormal or suspect 
results at initial screening was 39/583 (6.6%) in our study. This rate 

Initial 
Denver II

Median 
age in 
years 

(range) M/F      

Income (%) Father’s 
Education (%)

Mother’s 
Education (%)

low mid/
high primary

high 
sch /

above
primary

high 
sch /

above
Normal n= 

29
  9 

(7-12) 11/18  9 
(31)

20 
(69) 7 (24) 22 (76) 8 (28) 21 (72)

Abnormal 
n=6

10
 (7-11)  2 /4 0  6 

(100) 2 (33)   4 (67) 4 (67)   2 (33)

Suspect 
n=12

10
 (6-12)  5/7 1 (8) 11 

(92) 4 (33)   8 (67) 7 (58)   5 (42)

Table 1:  Demographic characteristics of the study group

Note: Numbers in brackets indicate percentage.

                                                           First Screening Denver II
Suspect 

n=12
Abnormal 

n=6
Normal 
n=30

DP3 (n= 18)      Below average 3 2 …

Average or above 9 4

WISC-R (n= 8)     

Borderline 1 1
Normal or above 
average 5 1

Not tested (age<6 
years) 6 4

Denver II (n= 10)      

Suspect
Abnormal 
Normal 
Not tested (age>6 
years)

3 1
1 1
2 2

6 2

Standardized Teachers’ Questionnaire

School 
performance

Below average 6 4 1
Average or above 6 2 29

Peer relations
Below average 3 3 1
Average or above 9 3 29

Adjustment
Below average 4 5 2
Average or above 8 1 28

Mood
Below average 7 6 1
Average or above 5 0 29

Attention
Below average 4 4 -
Average or above 8 2 30

Table 2: Developmental and academic follow-up after initial screening
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varies between 15-25% depending on the population and screening 
method [1,24]. The reason for the lower rate in our study may be the 
relatively wide age range and low risk of our population collected 
from day care centers and family physician’s offices. 

Few studies investigated the outcome of developmental screening 
in the population of reportedly normal children. We intended to 
examine the results of re-evaluation in children with abnormal and 
suspect initial Denver II and applied different instruments in order 
to optimize the methods for second look in our population. We re-
applied the Denver II if the child was under 6 years of age at second 
look. Comparison of the first and second Denver II results showed 
some suspect or abnormal results persisted but others (2/12 and 2/6 
respectively) improved to normal. This fact might indicate “catching-
up,”, adverse factors being corrected in the interim period, or just a 
false-positive initial result; it supports the general recommendation of 
initial screening be verified and followed-up. 

Of those tested with DP-3 done after age 6 years, 2/6 with suspect 
and 3/12 with abnormal Denver II had low DP-3 scores despite 
the time elapsed and the routine developmental interventions 
given between these two tests. Whether more specific and intense 
developmental intervention would be more efficient in this group 
needs to be studied further.

Children over 6 years of age at second evaluation were tested 
with WISC-R. We previously observed that children with normal 
Denver II at ages 5-6 years had an average IQ of 90 on WISC-R [28]. 
In the current study, WISC-R was normal or superior in 5/6 children 
with suspect and 1 of 2 with abnormal initial Denver II. Discrepancy 
between a developmental screening test and a cognitive test like 
the WISC-R is expected because the Denver II evaluates global 
development including gross motor items, and has a lower index of 
suspicion as appropriate for a screening test. 

Children with abnormal and suspect Denver II results had 
similar rates of abnormality or neurological risk factor in their 
historyies. This suggests the Denver II might complete or support 
the neurological examination, and suspect results should also be 
followed-up as abnormal ones. The Denver II test has been used 
jointly with neurological examination especially in infants with 
perinatal risk factors: and these studies showed that the Denver II 
results at 6 months had good concordance with the neurological 
examination at 12 months [29-31].

School performance was assessed in a semi-objective manner in 
our study, which constitutes one of its limitations. Because standard, 
universally accepted tests are not available at primary school level, 
we designed a standardized questionnaire for the teacher about 
classroom performance. Teachers’ opinion has been shown as a 
reliable method of evaluation: primary grade teacher ratings are at 
least as predictive of subsequent learning problems as standardized 
cognitive tests [32]. Children with abnormal initial Denver II results, 
when attending regular school, were highly likely to be below class 
level (4/6). Likewise, Cadman et al. observed children with positive 
preschool Denver Developmental Screening Tests had substantially 
more school problems three years after screening [32]. Poor school 
performance has also been reported earlier in 6 year-old children with 
abnormal Denver Developmental Screening Test [33]. On the other 

hand those with suspect results did not differ from class level. This 
might suggest the “suspect” category on the Denver II contains a high 
rate of false-positives and could be considered as “normal”. However, 
this group might still be candidate for school problems on longer 
follow-up [34]. Our previous studies showed children with both 
abnormal and suspect results on the Denver II tended to show low 
performance in their first year at school, but test results and school 
performance improved at the end of the first school year [30]. This 
is probably due to schooling providing the child with opportunity 
to develop the skills measured in the Denver II, and mitigating the 
adverse environmental impacts of deprived environment. Children in 
the current study had not received kindergarten education yet at their 
second evaluation: so it is possible that their results might improve if 
tested after attending school. 

A selection bias favoring the study group is possible but unlikely 
because the demographic data of the groups with normal and 
abnormal Denver II results and of those who could and could not 
be reached after the first survey were similar, and because the most 
common reason for unavailability was re-location of the family. The 
main limitation of the study is lack of systematic follow-up in the 
normal Denver II group, especially for school problems. 

According to our study, early screening followed by further 
evaluation within one year is feasible even in a region with high 
population mobility. In this study more than half (56%) of the target 
population could be reached. Higher rates can be achieved in areas 
with a more stable population, but coverage at school entry can be 
less than adequate even in countries with more developed health and 
education systems. In the UK, only 57% of 400 children invited for a 
health interview could be examined in the presence of a parent [35]. 
Our pilot study suggests preschool screening with the Denver II and 
re-evaluation of children with abnormal and suspect test results for 
global development and school performance appears useful in our 
population, the administration of the test is practical for workers in 
health care and education, and that early detection of various degrees 
of school problems is feasible. 
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