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Early detection of developmental disorders
in primary health care

Lidija Ristovska', Zora Jachova?, Vladimir Trajkovski?

The aim of this paper is to analyze the ways of detecting developmental disorders in children in primary health care. We processed
data from medical records of 2 634 children examined at Pediatric Dispensary, Military Hospital, Skopje, Republic of Macedonia, dur-
ing the 2000-2009 period. Children were born between 1990 and 2009. In this retrospective study, we analyzed the High Risk Registry
and collected data on 211 588 visits. We also conducted unstructured interview with pediatricians. For statistical data analysis, we
used chi-square test with the level of significance of p<0.05. During the 2000-2009 period, developmental disorders were detected in
172 (6.5%) children, 112 male and 60 female. Most children (81.9%) had specific developmental disorders of speech and language.
From all children, 272 (10.3%) had perinatal biological risk factors. Fifty-seven (21%) children with risk factors had developmental
disorders. Our study showed that in most children, developmental disorders were detected after 24 months of age. Most children
with developmental disorders were males. Because of the more intensive follow up, developmental disorders in children born with
perinatal biological risk factors were detected earlier than in children born without these risk factors. Further studies could focus on

the prevention of risk factors and developmental disorders.
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INTRODUCTION providers, and early intervention providers are in a critical

_ ) position to provide monitoring and preventive manage-
Developmental impairments are a heterogeneous group of ment of the behavior and development of infants and tod-
conditions which start early in life and present with delay dlers. Between 12% and 25% of children who are seen in
and/or an abnormal pattern of progression in one or more primary care have significant psychosocial problems, but

domains, for example, sensation, perception, cognition, lan- only a subset of these children are identified and referred
guage, communication, movement and behavior (1). De- for treatment (5).

tection of developmental disorders at an early age and early
intervention are very important. Early intervention can be
successful because of neuroplasticity. The injured cortex
can be modified by various treatments, and this modifica-
tion is modulated by various factors. The compensatory
plastic changes in the brain following brain injury are age ' City General Hospital “8 September’, Department of Otorhinolaryn-
dependent (2). Considerable plasticity can be expected gology, Division of Audiology, Skopje, Republic of Macedonia

2University “Ss Cyril and Methodius’, Faculty of Philosophy, Institute
when lesions occur between 2 and 3 months before and 6 of Special Education and Rehabilitation, Skopje, Republic of Macedonia

and 8 months after term age (3). Approximately 15% to 18% The research was conducted in the Pediatric dispensary, Military Hospital,
of children in the United States have developmental or be- Skopje, Pariska bb. 1000 Skopje, Republic of Macedonia
havioral disabilities. The American Academy of Pediatrics' Correspondence to:
Committee on Children with Disabilities recommends that ~ Viadimir Trajkovski, MD, PhD, University“Ss Cyril and Methodius)

. . . Faculty of Philosophy, Institute of Special Education and Rehabilitation,
pediatricians use validated screening tools at each health Blvd. Goce Delchev 9A — PO Box: 567, 1000 Skopje,
supervision visit (4). Primary care practitioners (e.g., pediatri- Republic of Macedonia, E-mail: viadotra@fzf.ukim.edu.mk

cians and family practitioners), preschool teachers, day care Primijeno/Received: 25. 11. 2012, Prihvaceno/Accepted: 10. 1. 2013

Many studies found an association between risk factors and
developmental disorders. A number of studies focusing on
the influence of biological risk factors bear on prematurity
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and low birth weight. It is estimated that in 2005, 12.9 mil-
lion births, or 9.6% of all births worldwide, were preterm (6).
Early developmental interventions for preterm infants have
a significantimpact on cognitive development at preschool
age (7). Social and environmental risk factors tend to be-
come increasingly important determinants of children’s de-
velopment as they get older (8). In terms of early detection,
in recent years there has been an increasing rate of devel-
opmental screening. As a result of the Assuring Better Child
Health and Development (ABCD) project, the overall rate
of developmental screening among children aged 0-24
months in North Carolina rose from 15.3% in 2000 to 75% in
2004 (9).

PATIENTS AND METHODS

This retrospective study included a random sample of 2 634
children aged 0-19, born from 1990 to 2009 that were ex-
amined at Pediatric Dispensary, Military Hospital, Skopje,
Republic of Macedonia, during the period from January 1,
2000 to December 31, 2009. Inclusion criteria were the pres-
ence of complete medical record of the child at the time of
the study and available data on perinatal risk factors in the
High-Risk Registry. We processed data from medical records
on 211 588 visits and conducted unstructured interview
with pediatricians. For statistical data analysis we used chi-
square test with the level of significance of p<0.05. We used
the International Classification of Diseases (ICD-10).

RESULTS

The total number of children surveyed in our study was 2
634 (1 276 male and 1 358 female). In the ten-year period,
developmental disorders were detected in 172 (6.5%) chil-
dren. This percentage is not reliable because the group was
heterogeneous. Gender distribution showed that 65.1% of
the children were male (m) and 34.9% were female (f). A
total of 141 out of 172 (81.9%) children had specific devel-
opmental disorders of speech and language (Table 1).

The sampled population included five children with multi-
ple disabilities: four children with autism and mild intellec-
tual disability, and one child with Rett syndrome and mod-
erate intellectual disability. Three children had special edu-
cational needs because of their health status: two children
with leukemia and one child with congenital heart disease
(congenital mitral stenosis).

In most children (63.4%), developmental disorders were de-
tected at the age 5.1-6 years or older. In seven (4.1%) chil-
dren, developmental disorders were detected in the first
year of life and in three (1.7%) children at the age of 1.1-2
years. At the age of 2.1-3 years, developmental disorders
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TABLE 1. Number of children with developmental disorders and special
educational needs

Developmental Male % Female % Total %
disorders

Specific developmental 95 552 46 267 141 819
disorders of speech and

language

Cerebral palsy 1 06 5 29 6 35
Autism and mild 4 23 0 0 4 23
intellectual disability

Mild intellectual 2 1.2 1 06 3 1.7
disability

Specific developmental 2 1.2 1 06 3 1.7
disorders of scholastic

skills

Hyperkinetic disorders 2 12 1 0.6 3 1.7
Autism 2 1.2 0 0 2 1.2
Leukemia 1 0.6 1 06 2 1.2
Hearing loss 1 06 1 06 2 1.2
Deafness 0 0 1 06 1 0.6
Blindness 0 0 1 0.6 1 0.6
Visual impairment 1 0.6 0 0 1 0.6
Specific developmental 1 06 0 0 1 06
disorder of motor

function

Congenital heart 0 0 1 0.6 1 0.6
disease

Rett syndrome and 0 0 1 0.6 1 0.6
moderate intellectual

disability

Total 112 65.1 60 349 172 100

were detected in 17 (9.9%), at the age of 3.1-4 years in 18
(10.5%), and at the age of 4.1-5 years in 18 (10.5%) children.

To test our hypothesis that developmental disorders in most
children are detected after 24 months of age, we excluded
data on 134 children because of the impossibility to detect
their developmental disorders at an early age, i.e. 125 chil-
dren with specific developmental disorders of speech and
language, three children with specific developmental disor-
ders of scholastic skills, and three children with hyperkinetic
disorders. Three children with poor health status were also
excluded. The total number of children was 38, i.e. 25 (65.8%)
male and 13 (34.2%) female. At the age 0-24 months, devel-
opmental disorders were detected in nine (23.7%) and after
24 months of age in 29 (76.3%) children.

There was statistical significance in the age at detection of
developmental disorders (x°=5.52; df=1; p=0.018). In most
children, developmental disorders were detected after 24
months of age.

Perinatal biological risk factors in children were recorded ac-
cording to the National List of Risk Factors. In 2004, this Na-
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tional List was revised and some risk factors were excluded,
for example, delivery by cesarean section, forceps or vacu-
um extractor, multiple deliveries and postmaturity. They
were recorded only in children born from 1990 to 2004.
Some others factors were included, i.e. newborn affected by
maternal complications of pregnancy and child for adop-

TABLE 2. Perinatal biological risk factors in all children born from 1990
to 2009

Risk factor Male % Female % Total %
Delivery by cesarean 36 9.9 28 7.7 64 17.6
section, forceps or

vacuum extractor

Prematurity 32 8.8 29 8.0 61 16.8
Congenital 29 80 24 6.6 53 14.6
malformations

Asphyxia 19 52 13 3.6 32 8.8
Multiple delivery (twins) 18 49 12 33 30 8.2
Hyperbilirubinemia 14 39 11 30 25 6.9
Low Apgar score 7 1.9 8 2.2 15 4.1
(<7 at5 min)

Intracranial hemorrhage 6 1.6 4 1.1 10 2.7
Sepsis of newborn 6 16 3 0.8 9 2.5
Respiratory distress of 4 1.1 3 0.8 7 19
newborn

Postmaturity 5 14 2 0.5 7 19
Neonatal aspiration 3 0.8 3 0.8 6 1.6
syndrome

Newborn affected by 6 1.6 0 0 6 1.6
maternal complications

of pregnancy

Cerebral palsy 0 0 5 14 5 14
ABO isoimmunization 3 0.8 2 0.5 5 14
Cephalhematoma 4 1.1 1 03 5 14
Neonatal brachial plexus 2 0.5 3 0.8 5 14
palsy

Small for gestational 1 03 3 0.8 4 1.1
age

Child for adoption 1 0.3 2 0.5 3 0.8
Disseminated 1 0.3 1 03 2 0.5
intravascular

coagulation

Neonatal acidosis 1 0.3 1 03 2 0.5
Rh isoimmunization 1 03 1 03 2 0.5
Neonatal infection 1 03 1 03 2 0.5
Retinopathy of 0 0 1 03 1 03
prematurity

Hematemesis 0 0 1 03 1 03
Birth injury to facial 1 03 0 0 1 0.3
nerve

Convulsions 1 0.3 0 0 1 0.3
Total 202 555 162 445 364 100
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tion. They were recorded in children born from 2005 to
2009. Table 2 shows the types and frequency of risk factors
that were present in all of the children.

Risk factors were present in 272 of 2 634 (10.3%) children,
while 2 362 (89.7%) children did not have risk factors. Of the
children with risk factors, 155 were male and 117 female. The
most frequent risk factors were delivery by cesarean section,
forceps or vacuum extractor (17.6% of all risk factors), prema-
turity (16.8%), and congenital malformations (14.6%).

We separately display the perinatal biological risk factors in
children with developmental disorders and special educa-
tional needs (Table 3). Some children had two or more risk
factors. Of the total number of 172 children, 49 (28.5%) chil-
dren had risk factors, i.e. 28 male and 21 female children.
One hundred and twenty-three (71.5%) children were born
without risk factors, i.e. 84 male and 39 female. The most

TABLE 3. Perinatal biological risk factors in children with
developmental disorders born from 1990 to 2009

Risk factor Male % Female % Total %
Delivery by cesarean 12 139 3 35 15 174
section, forceps or

vacuum extractor

Low Apgar score 8 93 5 5.8 13 15.1
(<7 at5 min)

Prematurity 4 4.7 5 5.8 9 10.5
Multiple delivery (twins) 4 47 3 35 7 8.1
Congenital heart 1 1.2 5 58 6 7.0
disease

Hyperbilirubinemia 5 58 1 1.2 6 7.0
Cerebral palsy 0 0 5 58 5 58
Asphyxia 3 35 1 1.2 4 4.7
Respiratory distress 3 35 1 1.2 4 4.7
of newborn

Sepsis of newborn 2 23 1 12 3 35
Neonatal infection 2 23 1 1.2 3 35
Convulsions 2 23 0 0 2 23
Congenital dislocation 1 12 1 12 2 23
of hip

Intracranial hemorrhage 1 12 0 0 1 12
Neonatal aspiration 1 12 0 0 1 12
syndrome

Neonatal brachial plexus 1 12 0 0 1 12
palsy

Retinopathy of 0 0 1 1.2 1 1.2
prematurity

ABO isoimmunization 1 12 0 0 1 12
Newborn affected by 1 1.2 0 0 1 1.2
maternal complications

of pregnancy

Postmaturity 0 0 1 12 1 12
Total 52 60.5 34 395 86 100
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frequent risk factors were delivery by cesarean section, for-
ceps or vacuum extractor (17.4%), low Apgar score (<7 at 5
min) with 15.1%, and prematurity (10.5%).

We analyzed the association of prematurity with develop-
mental disorders. There were 61 preterm children, 56 of
them born from 33 to 36 weeks of gestation (w.g.). Only five
of them had developmental disorders. Two children had
cerebral palsy and three children had dyslalia. In the other
group of preterm infants (< 32 w.g.), two children had dysla-
lia, one child had retinopathy of prematurity, one child had
dyslalia and dyslexia, and one child was without disorders.

The total number of children with the risk factor of asphyxia
was 32, including 30 term infants and two preterm infants.
Of the term infants with asphyxia, only three children had
developmental disorders. Two children had dyslalia and one
child had mild intellectual disability. Of the preterm infants
with asphyxia, one child had dyslalia and one child had dys-
lalia and dyslexia.

With the intention to see whether developmental disorders
in children with perinatal biological risk factors were detect-
ed earlier than children born without risk factors, we ana-
lyzed the occurrence of developmental disorders in all chil-
dren with risk factors. Of the total number of children
(N=272), 57 (21%) children had developmental disorders,
while 215 (79%) children were without developmental dis-
orders. Analysis of age at detection included only data on
38 children. We excluded 134 children because of the im-
possibility to detect their developmental disorders at an
early age. Thus the sample included 19 children with and 19
children without risk factors (Table 4).

TABLE 4. Age at detection of developmental disorders according to the
presence of perinatal biological risk factors

Age With risk factors ~ Without risk factors ~ Total

at detection n % n % N %
0-36 months 14 73.7 8 42.1 22 579
After 36 months 5 26.3 11 579 16 421
Total 19 100 19 100 38 100

x’=3.886; df=1; p=0.049

There was a statistically significant correlation between the
age at detection of developmental disorders and the pres-
ence of perinatal biological risk factors (p=0.049). Develop-
mental disorders in children with risk factors were detected
earlier than in children without risk factors.

DISCUSSION

The sample with developmental disorders included 65.1%
of male and 34.9% of female children. Blackburn et al. report
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similar findings. In the sample of disabled children, they
found 61.2% of male and 38.8% of female children (10). Our
study demonstrated that in most children, developmental
disorders were detected after 24 months of age. Jachova et
al. also found that most children with disabilities were re-
corded after 24 months of age (11). A study that analyzed
the inclusion of preterm children with developmental disa-
bilities in early intervention programs at the age of 2 years
showed that almost 50% of the children with moderate to
severe disabilities and 72% of the children with mild disabil-
ities were not receiving early intervention services at the
age of 2 years (12). In our sample, 10.3% of children had
perinatal biological risk factor. In a similar sample assessed
in 2001, 20.8% of the children had a risk factor (13). In an-
other study performed in 2004, 8.3% of children had risk fac-
tors (11). There is not an international list of risk factors, so
there is a difference between the percentages of children
with risk factors in different countries. In preterm children (<
32 w.g.), we found retinopathy of prematurity, dyslalia, and
learning disabilities. Johnson et al. identified a high preva-
lence of learning deficits that impacted significantly upon
school performance of extremely preterm children (< 25
w.g.) (14). In a cohort of very prematurely born children with
gestational age > 24 and < 32 weeks, 60% had develop-
mental disorders at the routine follow-up assessment at 5
years of age (15). Very preterm infants (< 32 or 33 w.g.) had
major disabilities in childhood. They had increased risks of
cognitive delay, language delay and emotional/behavioral
adjustment problems, and showed severe deficits in math-
ematics, reading, spelling and poor executive function (ver-
bal fluency, working memory, cognitive flexibility) (16-21).
In preterm children (33-36 w.g.), we found cerebral palsy
and dyslalia. Other studies in low-risk moderately preterm
children (32-37 w.g.) found learning or adaptation prob-
lems, a slightly lower IQ, behavioral problems, emotional
problems and association of attention-deficit/hyperactivity
disorder and prematurity (22-25). In a recent research, late
preterm infants (34-37 w.g.) and early term infants (37-38
w.g.) have increasingly been regarded as “at risk”rather than
“low-risk”infants. It was found that they were at an increased
risk of neurodevelopmental disabilities, have worse devel-
opmental outcomes and are associated with an increased
risk of poorer educational achievement (26-28). Motor per-
formance and movement quality in particular are signifi-
cantly impaired in preterm children with very low birth
weight (29). We did not find good records on low birth
weight as a risk factor and we also had suspicion about the
percent of prematurity (2.3% in comparison with 9.6%
worldwide). There is a possibility of omissions in records.
The study that examined relations between structural cere-
bral development at term equivalent and later cognitive
functioning showed that 57.1% of preterm children were
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characterized by mild white matter abnormalities and 18.7%
by moderate to severe white matter abnormalities on quali-
tative magnetic resonance imaging evaluations (30). One
retrospective study showed that the most common risk fac-
tors in the cohort were the length of stay in neonatal unit >
5 days, birth weight < 2500 g and perinatal asphyxia (31). In
a small number of children with asphyxia, we found devel-
opmental problems. Some studies have reported different
findings. During the first three years of life, high-risk infants
have a significantly lower general developmental outcome
in comparison to the control group. Asphyxia is responsible
for the difference in the general developmental outcome in
high-risk infants (32). Our sample was too small to make any
conclusions.

Analyzing detection of developmental disorders, we found
almost all components of developmental surveillance: elic-
iting and attending to the parents’ concerns about their
child’s development; documenting developmental history;
making observations of the child; identifying risk factors;
and maintaining records on documenting the process and
findings. On identifying the presence of risk factors, the fo-
cus was only on the perinatal biological risk factors, not en-
vironmental, social, genetic or other risk factors. We found a
weakness in the developmental screening, too. Pediatri-
cians used the Denver Developmental Screening Test, but
not regularly. According to the American Academy of Pedi-
atrics, general developmental screen is recommended at
9-, 18-, and 30- or 24-month visits. Autism-specific screen-
ing tool should be administered to all children at the 18-
month visit (33). The mean age at detection of autism was
3.7 years. Autism screening tools were not administered.
Mandell et al. found that in Pennsylvania, children with autis-
tic disorder received the diagnosis at a mean age of 3.1
years (34). The evidence to date suggests that we can relia-
bly diagnose autism in some children asyoung as 18 months
of age (35). Recent data suggest that the positive predictive
value of the Modified Checklist for Autism in Toddlers may
be lower in children aged 16-23 months, which emphasizes
the importance of repeated assessment (36). In terms of vi-
sion screening, only in a few preterm children screening
was conducted for retinopathy of prematurity. In order to
detect the presence of amblyopia or its risk factors, the US
Preventive Services Task Force recommends vision screen-
ing for all children at least once between the ages of 3 and
5 years (37). Hearing screening was also performed only in a
few children with risk factors or family history of hearing im-
pairment. Infants identified with permanent congenital
hearing loss through the Universal Neonatal Hearing
Screening have a significantly earlier referral, diagnosis, and
treatment than those identified in other ways (38). Most
programs in the Universal Neonatal Hearing Screening used
a 2-stage screening protocol, in which an infant who fails
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the initial test (Otoacoustic Emissions or Auditory Brainstem
Response) is retested (39). The strongest evidence con-
tinues to indicate that the best outcomes follow very early
diagnosis of congenital hearing loss (before 6 months of
age) (40).

CONCLUSION

Early detection of developmental disorders in children is a
complex process and if we do not pay attention to all of its
parts, it may not be successful. Our study showed that in
most children, developmental disorders were detected af-
ter 24 months of age. In terms of gender, most children with
developmental disorders were male. Because of the more
intensive follow up, developmental disorders in children
born with perinatal biological risk factors were detected
earlier than in children born without risk factors. We empha-
size the importance of early detection of developmental
disorders in children. Further studies could focus on the pre-
vention of risk factors and developmental disorders.
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SAZETAK

Rano otkrivanje razvojnih poremecaja u primarnoj
zdravstvenoj zastiti

Lidija Ristovska, Zora Jachova, Vladimir Trajkovski

Cilj ovog rada je analiza nacina otkrivanja razvojnih poremecaja u djece u primarnoj zdravstvenoj zastiti. Analizirani su podatci iz
zdravstvenih kartona 2 634-ero djece koja su pregledana u djecjem dispanzeru u Vojnoj bolnici u Skoplju, Republici Makedoniji u
razdoblju od 2000.-2009. godine. Djeca su rodena u razdoblju od 1990. do 2009. godine. U nasoj retrospektivnoj studiji analizirali smo
Registar visokog rizika i prikupili smo podatke o 211 588 pregleda. Takoder smo proveli nestrukturirani razgovor s pedijatrima. Za
statisticku analizu podataka primijenili smo hi-kvadrat test s razinom znacajnosti p <0,05. U razdoblju 2000.-2009. razvojni
poremecaji otkriveni su u 172-je djece (6,5%), 112 muskog i 60 Zenskog spola. Vecina djece (81,9%) imalo je specificne razvojne
poremecaje govora i jezika. Od ukupnog broja djece 272-je (10,3%) imalo je perinatalne bioloSke cimbenike rizika. Pedeset i sedmero
djece s rizicnim ¢imbenicima (21%) imalo je razvojnih poremecaja. Nasa studija pokazuje da su razvojni poremecaji u vecini djece
otkriveni nakon 24. mjeseca Zivota. Vecina djece s potesko¢ama u razvoju bila je muskog spola. Zbog intenzivnijeg pracenja razvojni
poremecaji u djece rodene s perinatalnim bioloskim cimbenicima rizika otkriveni su ranije od onih u djece rodene bez rizi¢nih

¢imbenika. Daljnje studije mogle bi se usredotociti na prevenciju rizicnih cimbenika i razvojnih poremecaja.

Kljuéne rijeci: rano otkrivanje; razvojni poremecaji; rizi¢ni cimbenici
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