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Abstract To investigate the biological and socioeconomic
factors associated with developmental attainment in socio-
economically disadvantaged children. This study was per-
formed at the Dr. Sami Ulus Children’s Health and Diseases
Training and Research Hospital, between January and De-
cember 2010. The effects of biological, socioeconomic risk
factors on developmental delay were investigated in 692
children (3 months–5 years) using the Denver II. Low-
level maternal education (odds ratio [OR], 11.118; 95 %
CI, 4.211–29.351), low-level paternal education (OR, 2.107;
95 % CI, 1.333–3.331), low-level household income (OR,
2.673; 95 % CI, 1.098–2.549), and ≥3 children in the family
(OR, 1.871; 95 % CI, 1.206–2.903) were strongly associated
with abnormal on Denver II; biological risk factors, includ-
ing birth weight, gestational age at birth, and maternal age at
birth <20 years, were correlated with suspect on Denver II
results based on univariate analysis. Low-level maternal
education (OR, 6.281; 95 % CI, 2.193–17.989), premature
birth (32–36 weeks of gestation; OR, 0.535; 95 % CI,
0.290–0.989) were strongly associated with abnormal on
Denver II results, and low-level paternal education (OR,
3.088; 95 % CI, 1.521–6.268), low-level household income

(OR, 1.813; 95 % CI, 1.069–3.077), low birth weight
(<1,500 g; OR, 3.003; 95 % CI, 1.316–6.854), premature
birth (27–31 weeks of gestation; OR, 2.612; 95 % CI,
1.086–6.286), and maternal age at birth <20 years (OR,
3.518; 95 % CI, 1.173–10.547) were strongly associated
with suspect on Denver II results based on multivariate
analysis.
Conclusion Socioeconomic risk factors were observed to be
as important as biological risk factors in the development of
children aged 3 months–5 years.

Keywords Child development . Denver II . Parental
education . Socioeconomic risk factors . Biological risk
factors

Introduction

The period from birth to 5 years is critical for the develop-
ment of language, cognitive, emotional, social, behavioral,
and physical skills [3, 16]. Early childhood is the most
effective time to ensure that all children develop their full
potential. Developmental disorders in children range from
subtle learning disabilities to severe cognitive/motor impair-
ment. Early recognition of developmental problems is im-
portant for timely intervention [12, 13, 19]; however, it was
reported that only 30 % of such cases are identified before
they begin school [20].

The risk factors associated with developmental problems
have been divided into environmental and biological catego-
ries, and are often synergistic. A longitudinal population-
based study reported the importance of risk factor profiles that
change over time. The relative significance of risk factors for
developmental problems changes during the first few years of
life; biological factors becoming less important and psycho-
social factors become more important [23]. Chronic exposure
to poverty and its associated factors precludes presumably 200
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million children in developing countries from achieving their
full developmental and cognitive potential; however, there are
few national data on the development of young children in
developing countries [11].

Because many studies have documented the negative
effects of social and economic deprivation on children [4,
6, 7, 17], developmental screening is critically needed to
identify children with developmental problems early in life,
especially socially and economically disadvantaged chil-
dren. The aim of the present study was to determine the
etiological factors for developmental delay up to age 5 years
and their cumulative risk at a single tertiary center in Turkey.

Materials and methods

Participants

The study included 692 children aged 3 months–5 years that
presented to Dr. Sami Ulus Children’s Health and Diseases
Training and Research Hospital, Ankara, Turkey, and were
administered the Denver II between January 2010 and De-
cember 2010. Only children living with both parents were
included in the study. Children with vision or hearing im-
pairment, a diagnosis of a progressive neurodegenerative
disorder, those participating in a rehabilitation program,
and the children with known mental and/or motor develop-
mental disabilities were excluded from the study. The study
protocol was approved by the Dr. Sami Ulus Children’s
Health and Diseases Training and Research Hospital Ethics
Committee, and was performed according to the Helsinki
Declaration. Informed consent was obtained from the
parents before data collection.

Child and parent questionnaires

Demographic data on the children, including gender, age,
gestational age at birth, and birth weight were collected.
Children were grouped according to age (3–24, 25–48, and
49–60 months), gestational age at birth (27–31 weeks, 32–
36 weeks, and ≥37 weeks), and birth weight (≤1,500 g,
1,501–2,500 g, and ≥2,501 g). Data on parental level of
education, monthly household income, maternal age at
birth, and number of siblings were collected. Parental level
of education was categorized as illiterate, primary school (8-
year compulsory schooling) graduate, and post-primary
school (high school and college) graduate; monthly house-
hold income was evaluated in two categories as below or
higher the national poverty threshold (870 Turkish Liras)
[approximately $500]; maternal age at birth as <20 years, 20–
40 years, and >40 years; and total number of children as ≤2
and ≥3. Parental level of education, monthly income, and
number of children were considered environmental risk

factors, and gestational age at birth, birth weight, and maternal
age at birth were considered biological risk factors.

Screening test procedure

Denver II was administered to all the children by the same
child development specialist (EA), who was blinded to history
of the cases. Denver II is used to screen children from birth to
age 6 years and includes 125 items in four domains: personal–
social, language, fine motor skills, and gross motor skills.
Denver II has inter-rater and test–retest reliability of 0.99±
0.01 and 0.90±0.12, respectively. Denver II results were
interpreted as follows: ≥2 delayed items: abnormal; 1 delay
and 1 caution: suspected; and no delay or 1 caution: normal.
The Turkish version of Denver II was reported to be valid and
reliable for use in Turkey by Durmazlar et al. [8]. Premature
born children younger than 2 years of age were tested after
calculating the corrected age.

Statistical analysis

Data analysis was performed using SPSS v.11.5 for Windows
(SPSS Inc., Chicago, IL, USA). Descriptive statistics are
shown as the number of cases and percentage. The potential
of risk factors to have statistically significant effects on sus-
pected or abnormal development (according to Denver II) was
evaluated via univariate multinomial logistic regression anal-
ysis. The odds ratio (OR) and 95 % confidence interval (CI)
for each independent variable were also calculated. Determi-
nation of the most predictive factors that differentiated
normal-suspect and normal-abnormal was performed via mul-
tivariate multinomial logistic regression. Adjusted ORs were
calculated regarding all variables in the model. Any variable
in the univariable analysis with a P value <0.25 was accepted
as a candidate for the multivariable model, along with all
variables of known clinical importance. A P value <0.05
was considered statistically significant.

Results

In all, 81.9 % of the children were aged 3–24 months at the
time of interview, 54.6 % were male, and 63.3 % of the
children were born full term; 15.3 % of the mothers and
20.5 % of the fathers are post-primary school graduates and
75.7 % of the families had low household income. Demo-
graphic, biological, and socioeconomic data for the children
and parents are shown in Table 1. Among the 692 children,
361 (52.2 %) had normal, 138 (19.9 %) suspect, and 193
(27.9 %) abnormal on Denver II results (Table 2); there were
not any differences between genders.

Univariate multinomial logistic regression analysis of the
potential risk factors showed that the probability of suspect
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on Denver II results of the children of illiterate mothers was
significantly higher than in those whose mother was a post-
primary school graduate (OR, 3.706; 95 % CI, 1.181–
11.6332; P00.025). The probability of abnormal on Denver

II results in the children of illiterate and primary school
graduate mothers was significantly higher than in those
whose mother was a post-primary school graduate (OR,
11.118; 95 % CI, 4.211–29.351; P<0.001 and OR, 2.336;
95 % CI, 1.330–4.105; P00.003, respectively). The proba-
bility of suspect and abnormal on Denver II results in the
children of fathers with a low-level education (illiterate/
primary school graduate) was significantly higher than in
those whose father was a post-primary school graduate (OR,
3.056; 95 % CI, 1.704–5.480; P<0.001 and OR, 2.107;
95 % CI, 1.333–3.331; P<0.001, respectively).

The probability of suspect and abnormal on Denver II
results in the children of families with a low household
income was significantly higher (OR, 1.854; 95 % CI,
1.137–3.024; P00.013; and OR, 2.673; 95 % CI, 1.098–
2.549; P00.017, respectively). As compared to the children
from families with ≤2 children, the probability of suspect on
Denver II results in the children of families with ≥3 children
did not differ significantly (P00.795) and the probability of
abnormal on Denver II results was significantly higher (OR,
1.871; 95 % CI, 1.206–2.903; P00.005).

The probability of suspect on Denver II results in the
children with a gestational age at birth of 27–31 and 32–
36 weeks was significantly higher than in those with a gesta-
tional age of ≥37 weeks (OR, 5.944; 95 % CI, 3.489–10.125;
P<0.001 and OR, 2,133; 95 % CI, 1.314–3.462; P00.002,
respectively). Gestational age at birth did not have a signifi-
cant effect on the probability of abnormal on Denver II results
(P>0.05). The probability of suspect on Denver II results in
those with a birth weight of 1,501–2,500 g and ≤1,500 g was
significantly higher than in those with a birth weight ≥2,501 g
(OR, 2.476; 95 % CI, 1.453–4.221; P<0.001 and OR, 5.519;
95 % CI, 3.347–9.099; P<0.001, respectively). Birth weight
did not have a significant effect on the probability of abnormal
on Denver II results (P>0.05).

The probability of suspect on Denver II results in the
children of mothers aged <20 years at birth was significantly
higher than in those whosemother was aged 20–40 years (OR,
2.760; 95 % CI, 1.014–7.517; P00.047). There was not a
significant effect of maternal age at birth on the probability of
abnormal on Denver II results (P>0.05; Table 3).

When the cumulative effects of all risk factors likely to be
associated with suspect or abnormal on Denver II results
were analyzed via multivariate multinomial logistic regres-
sion analysis, the most predictive factor for abnormal on
Denver II results was an illiterate mother (OR, 6.281; 95 %
CI, 2.193–17.989; P<0.001), followed by gestational age at
birth of 32–36 weeks (OR, 0.535; 95 % CI, 0.290–0.989;
P00.046). The most predictive factor of suspect on Denver
II results was a father with low-level education (OR, 3.088;
95 % CI, 1.521–6.268; P00.002), followed by birth
weight ≤1,500 g (OR, 3.003; 95 % CI, 1.316–6.854; P0
0.009), maternal age at birth <20 years (OR, 3.518; 95 % CI,

Table 1 Demographic, biological, and socioeconomic data for the
children and parents

Gender No. Percent

Female 314 45.4

Male 378 54.6

Child’s age (months)

3–24 567 81.9

25–48 82 11.9

49–60 43 6.2

Maternal education

Illiterate 36 5.2

Primary school graduate 550 79.5

Post-primary school graduate 106 15.3

Paternal education

Illiterate 11 1.6

Primary school graduate 539 77.9

Post-primary school graduate 142 20.5

Household income (monthly)

<National poverty level 524 75.7

>National poverty level 168 24.3

Total number of children

≤2 573 82.8

≤3 119 17.2

Gestational age at birth (weeks)

27–31 107 15.5

32–36 147 21.2

≥37 438 63.3

Birth weight (g)

≤1,500 121 17.5

1,501–2,500 109 15.7

≥2,501 462 66.8

Maternal age at birth (years)

<20 21 3.0

20–40 629 90.9

>40 42 6.1

Table 2 Denver II results

DDST II Normal n Suspected n Abnormal n

Personal–social
skills

554 (80.0 %) 40 (5.8 %) 98 (14.2 %)

Fine motor skills 552 (79.8 %) 47 (6.8 %) 93 (13.4 %)

Gross motor skills 438 (63.3 %) 132 (19.1 %) 122 (17.6 %)

Language skills 525 (75.9 %) 51 (7.3 %) 116 (16.8 %)

Total score 361 (52.2 %) 138 (19.9 %) 193 (27.9 %)
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1.173–10.547; P00.025), low household income (OR,
1.813; 95 % CI, 1.069–3.077; P00.027), and gestational
age at birth of 27–31 weeks (OR, 2.612; 95 % CI, 1.086–
6.286; P00.032; Table 4).

Discussion

The present findings show that socioeconomic factors of the
family had a greater effect than biological factors on the
children’s development up to age 5 years. Our hospital is a
multidisciplinary reference center serving a region with a
relatively low socioeconomic level. Although 8-year prima-
ry school education is compulsory in Turkey, 5.2 % of the
mothers and 1.6 % of the fathers in the study were illiterate.

Only 15.3 % of the mothers and 20.5 % of the fathers had
post-primary school education. As low-level education is
highly associated with low household income, approximate-
ly 75 % of the families had an income below the national
poverty level. The Denver II abnormal results rate was high
(27.9 %), which might have been due to the high number of
socioeconomically disadvantaged children and prematurely
born children included in the study. It is well known that
many risk factors are implicated in the etiology of develop-
mental impairment in young children, including biological,
social, and environmental [4, 5, 15, 17, 18]; therefore,
determining which risk factors are important for develop-
ment in children during the first 5 years in Turkey, and early
intervention for children developmentally at risk and opti-
mal allocation of limited resources are essential.

Table 3 Univariate multinomial logistic regression analysis for potential risk factors on suspected and abnormal development

Variables Normal n
(n/692)

Suspected n
(n/692)

Abnormal n
(n/692)

P valuea OR (95 % CI)a P valueb OR (95 % CI)b

Maternal education

Post-primary
school graduate

72 (10.4 %) 17 (2.4 %) 17 (2.5 %) – 1.000 – 1.000

Illiterate 8 (1.2 %) 7 (1.0 %) 21 (3.0 %) 0.025 3.706 (1.181–11.632) <0.001 11.118 (4.211–29.351)

Primary school
graduate

281 (40.6 %) 114 (16.5 %) 155 (22.4 %) 0.063 1.718 (0.970–3.043) 0.003 2.336 (1.330–4.105)

Paternal education

Post-primary
school graduate

98 (14.1 %) 15 (2.2 %) 29 (4.2 %) – 1.000 – 1.000

Illiterate/primary
school graduate

263 (38.0 %) 123 (17.8 %) 164 (23.7 %) <0.001 3.056 (1.704–5.480) <0.001 2.107 (1.333–3.331)

Household income (monthly)

>National poverty
level

105 (15.2 %) 25 (3.6 %) 38 (5.5 %) – 1.000 – 1.000

<National poverty
level

256 (37.0 %) 113 (16.3 %) 155 (22.4 %) 0.013 1.854 (1.137–3.024) 0.017 1.673 (1.098–2.549)

Number of children

≤2 308 (44.5 %) 119 (17.2 %) 146 (21.1 %) – 1.000 – 1.000

≥3 53 (7.7 %) 19 (2.7 %) 47 (6.8 %) 0.795 0.928 (0.527–1.633) 0.005 1.871 (1.206–2.903)

Gestational age at birth (weeks)

≥37 247 (35.7 %) 55 (7.9 %) 136 (19.7 %) – 1.000 – 1.000

27–31 34 (4.9 %) 45 (6.5 %) 28 (4.0 %) <0.001 5.944 (3.489–10.125) 0.146 1.496 (0.870–2.572)

32–36 80 (11.6 %) 38 (5.5 %) 29 (4.2 %) 0.002 2.133 (1.314–3.462) 0.084 0.658 (0.410–1.057)

Birth weight (g)

≥2,501 267 (38.6 %) 59 (8.5 %) 136 (19.7 %) – 1.000 – 1.000

1,501–2,500 53 (7.7 %) 29 (4.2 %) 27 (3.9 %) <0.001 2.476 (1.453–4.221) 1.000 1.000 (0.602–1.661)

≤1,500 41 (5.9 %) 50 (7.2 %) 30 (4.3 %) <0.001 5.519 (3.347–9.099) 0.167 1.437 (0.859–2.402)

Maternal age at birth (years)

20–40 334 (48.3 %) 121 (17.5 %) 174 (25.1 %) – 1.000 – 1.000

<20 8 (1.2 %) 8 (1.2 %) 5 (0.7 %) 0.047 2.760 (1.014–7.517) 0.753 1.200 (0.387–3.722)

>40 19 (2.7 %) 9 (1.3 %) 14 (2.0 %) 0.522 1.308 (0.576–2.968) 0.341 1.414 (0.692–2.889)

OR odds ratio, CI confidence interval
a Calculations were based on the comparisons between normal and suspected
b Calculations were based on the comparisons between normal and abnormal
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In the present study, univariate multinomial logistic re-
gression analysis of the effects of biological risk factors,
such as maternal age at birth, premature birth, and low birth
weight, showed that they were associated with the probabil-
ity of suspect on Denver II, but were not associated with the
probability of abnormal results. In addition, socioeconomic
risk factors had a significant effect on the probability of
suspect and abnormal on Denver II results. These results
are consistent with To et al. [23], who reported that socio-
economic risk factors might be more important than biolog-
ical risk factors.

Maternal education is defined as an important factor in
child development in the previous studies [1, 23]. The
present study observed that maternal level of education
was associated with the probability of suspect and abnormal
on Denver II results. The probability of suspect and abnor-
mal on Denver II results in the children of illiterate mothers
was 3.7-fold and 11.1-fold greater, respectively, than in
those whose mother was a post-primary school graduate.
The probability of abnormal on Denver II results in the
children whose mother was a primary school graduate was
2.3-fold greater than in those whose mother was a post-
primary school graduate. Besides maternal education, the

present study observed that paternal education was also
associated with the probability of suspect and abnormal on
Denver II results. The probability of suspect and abnormal
on Denver II results in the children whose father had low-
level education (illiterate/primary school graduate) was 3-
fold and 2.107-fold greater, respectively, than in those
whose father was post-primary school graduate.

Developmental interventions during early childhood,
such as parental education and preschool education, are
important for improving developmental outcomes in chil-
dren in low-income and middle-income countries [10]; how-
ever, a UK study reported that young children with delayed
development were likely to be exposed to repeated socio-
economic disadvantage [9]. The present study observed that
the rate of suspect and abnormal on Denver II results was
higher in the children from families with low monthly
income.

Abubakar et al. [1] reported that as a mother’s gravidity
increases the risk of poor developmental outcome in subse-
quent children increases. Similarly, the present study ob-
served that the probability of abnormal on Denver II
results in the children from families with ≥3 children was
approximately 2-fold greater than in those from families

Table 4 Multivariate multino-
mial logistic regression analysis
for all risk factors on suspected
and abnormal development

OR odds ratio, CI confidence
interval
aCalculations were based on nor-
mal vs suspected comparison
bAdjusted for all variables in the
model
cCalculations were based on nor-
mal vs abnormal comparison

Variables P valuea OR (95 % CI)a,b P valuec OR (95 % CI)b,c

Maternal education

Post-primary school graduate – 1.000 – 1.000

Illiterate 0.187 2.375 (0.658–8.579) <0.001 6.281 (2.193–17.989)

Primary school graduate 0.982 1.008 (0.494–2.057) 0.132 1.646 (0.860–3.148)

Paternal education

Post-primary school graduate – 1.000 – 1.000

Illiterate/primary school graduate 0.002 3.088 (1.521–6.268) 0.068 1.645 (0.964–2.805)

Household income (monthly)

>National poverty level – 1.000 – 1.000

<National poverty level 0.027 1.813 (1.069–3.077) 0.053 1.550 (0.995–2.414)

Total number of children

≤2 – 1.000 – 1.000

≥3 0.258 0.700 (0.378–1.298) 0.132 1.437 (0.897–2.303)

Gestational age at birth (weeks)

≥37 – 1.000 – 1.000

27–31 0.032 2.612 (1.086–6.286) 0.980 1.011 (0.417–2.453)

32–36 0.530 1.233 (0.642–2.370) 0.046 0.535 (0.290–0.989)

Birth weight (g)

≥2,501 – 1.000 – 1.000

1,501–2,500 0.088 1.826 (0.914–3.645) 0.517 1.238 (0.650–2.358)

≤1,500 0.009 3.003 (1.316–6.854) 0.217 1.702 (0.731–3.961)

Maternal age at birth (years)

20–40 – 1.000 – 1.000

<20 0.025 3.518 (1.173–10.547) 0.520 1.467 (0.457–4.713)

>40 0.455 1.405 (0.576–3.429) 0.472 1.322 (0.618–2.826)
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with ≤2 children. This may be due to decrease in the quality
and quantity of the time allocated for each child in large and
crowded families.

When all risk factors associated with the probability
of abnormal on Denver II results were analyzed via
multivariate multinomial logistic regression analysis in
the present study, in other words following adjustment
for other risk factors, maternal level of education was
observed to be the most important factor. As previously
reported, maternal level of education is an important
factor in the development of children. Even in prema-
ture infants that are biologically at risk, a literate moth-
er positively affects the development of the child [22].
In the present study, premature birth had no effect on
the probability of abnormal on Denver II results, based
on univariate multinomial logistic regression analysis,
whereas multivariate multinomial logistic regression
analysis showed that it was a risk factor (P00.046).

The most predictive factor of suspect on Denver II results
was low-level paternal education. Although earlier studies
emphasized the importance of maternal education, the pres-
ent study observed that paternal education was also an
important factor for child development. Other factors in
the present study associated with the probability of suspect
on Denver II results were birth weight ≤1,500 g, maternal
age at birth <20 years, low household income, and gesta-
tional age at birth of 27–31 weeks. Similar to the present
study, Halpern et al. [14] reported that low birth weight and
low household income were associated with suspected de-
velopmental delay. In fact, “suspect” result is not abnormal.
Some of these children could turn out to be normal and the
others, abnormal. This depends on the variable environmen-
tal and biological factors of the population. Early detection
of these children by developmental screening tests and early
intervention may provide better results.

With improvements in the quality of newborn intensive
care and child development units in Turkey, early develop-
mental assessment is more frequently performed in children
with biological risk factors, such as premature birth and low
birth weight, whereas the effects of socioeconomic risk
factors remain overlooked. There are relatively few studies
concerning the effects of environmental factors on child
development in Turkey [2, 8]. Nonetheless, in regions with
environmental risk factors such as low socioeconomic status
early developmental assessment of children is crucial. Ad-
ditionally, low socioeconomic status is a risk factor for
developmental delay in children, and poverty and lack of
education may reduce parental access to information about
interventions for their children [21]. Examination of those
factors that support development during infancy is impor-
tant for the design of effective interventions for infants at
risk of developmental problems. The limitation of the study
is not being able to be a longitudinal study.

Conclusion

The present study’s findings show that socioeconomic fac-
tors might be more important than biological factors for the
development of children up to 5 years of age. Besides the
well-known effect of maternal education, paternal education
was a crucial factor in the development of children.
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