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Introduction
Behavioural and developmental disorders are the two broad
groups of mental health problems in children.1 As end results of
genetic aberrations, obstetric problems and/or postnatal insults,
developmental disorders are quite common worldwide.2

According to the Centres for Diseases Control (CDC),
developmental disorders are defined as “a diverse group of
physical, cognitive, psychological, sensory and speech

impairments that begin anytime during development up to 18
years of age”. Consequently, this definition recognizes a wide
range of conditions from psychomotor developmental delays or
disorders to the more serious ones such as mental retardation,
cerebral palsy and autism spectrum disorders.3 In contrast, some
authors differentiated developmental disorders from cognitive
impairment by submitting that disorders of development do not
affect intellectual function; but when this is present, the condition is
mental retardation.4

This present study focuses on psychomotor developmental
delays or disorders; which are divided into specific disorders in
which only a single function is involved (such as language or
motor) and global developmental disorder in which a wide range

Clinical neuropsychiatric correlates
and EEG findings among children
with developmental disorders in
Lagos, Nigeria

OF Aina1, OC Ogun2, HTO Ladapo2, FEA Lesi3, OO Famuyiwa1
1Department of Psychiatry, 3Department of Paediatrics, College of Medicine, University of Lagos, Lagos, Nigeria
2Psychiatric Hospital, Yaba, Lagos, Nigeria

Abstract
Objective: Developmental disorders with or without associated neuropsychiatric complications continue to be one of the major health
problems in Africa. The grossly inadequate management/ rehabilitative facilities further worsen this. A prospective study aimed at
finding the types of developmental disorders and associated neuropsychiatric complications among children aged ≤15 years that
presented with developmental disorder in the study centers over 36 month study duration. Methods: The study was carried out in the
paediatric and child psychiatric clinics as well as the Electroencephalographic (EEG) unit of two major health facilities in Lagos,
Nigeria: Lagos University Teaching Hospital (LUTH) and Psychiatric Hospital, Yaba, Lagos. For each subject, socio-demographic data
was obtained and appropriate clinical evaluation was carried out to obtain the necessary data and clinical diagnoses. Furthermore,
each of the subjects had waking EEG recording using 20-channel computerized Medelec® EEG machine. The EEG interpretation was
blinded to the clinical history of the subjects. Results: Overall, one hundred and eleven (111) subjects were evaluated over the 36
month study period. The cohort was made up of 63 (56.8%) males and 48 (43.2%) females. The mean age was 4.8 (±3.9) years, with
most subjects falling in the age group of 0-5 years(69.4%). Mixed specific developmental disorders were most common (55%) followed
by that of specific developmental disorders of speech and language (34.2%). Forty-one (36.9%) subjects suffered from one or more
types of complications, with seizure, 22(19.8%) being the most common. The waking EEG recording was normal in 22 (19.8%) subjects;
while abnormal epileptiform activities were found in 85 (76.6%) of recordings. No statistically significant relationship existed between
EEG abnormalities and the factors of age and clinical diagnoses (i.e developmental abnormalities). Conclusion: The small number
of subjects in this study is a major hindrance to drawing a general conclusion. However, it has been shown that a number of the cohort
in addition to their developmental disorders suffered from such complications as seizures, hyperactivity etc. Furthermore, a significant
proportion had EEG abnormalities of the epileptiform types possibly reinforcing the previously known fact of prevalent subtle brain
damage among African children. The need for preventive health care is therefore emphasized.

Key Words: Developmental disorders; Associated complications; EEG abnormalities.

Received: 23-08-2007
Accepted: 31-10-2007

Correspondence:
Dr OF Aina, Department of Psychiatry, College of Medicine, 
University of Lagos. PMB 12003, Lagos, Nigeria
email: ainafran@yahoo.com 



ORIGINAL Afr J Psychiatry 2008;11:123-127

AAffrriiccaann JJoouurrnnaall ooff PPssyycchhiiaattrryy • May 2008 112244

of psychomotor developmental fields are affected.4 The specific
developmental disorders are the commonest of developmental
pathologies; and studies from advanced countries showed delayed
speech or language development affects 5-10% of preschool
children. For motor delays, it has been estimated that 2-3% of
infants fall outside the range of normal motor milestone attainment;
and are of most concern to parents when their children are
between ages 6-12 months.5

Given the structural and/or metabolic damage to the brain
associated with most cases of developmental disorders, and the
attending neuropsychiatric manifestations, this has resulted in a
significant overlap in the presentation and management of most
developmental and neuropsychiatric disorders. Studies among
children from the West African subregion, which are few, show that
9.9% of children referred for psychiatric evaluation have
developmental delay.6 Despite the enormity of this problem and
the prevalent causative factors of poor obstetric services and
infections in developing countries7, the identification of
developmental disorder is usually delayed.8 Aside from this
delayed diagnosis, it has also been known that it is difficult most
times to pick up specific causes of developmental disorders;
however, they often result from a perinatal brain lesion that is not
obvious enough to produce physical handicaps.9,10 Also of note is
the role of EEG which has been criticized by some authors for its
limited usefulness; notwithstanding this, electroencephalography
(EEG) remains a valuable tool in the investigation of subtle cerebral
damage not only among children with developmental disorders
but in child psychiatric practice generally.11

To the best knowledge of the authors, no known published
study has attempted to investigate the different clinical correlates
and EEG abnormalities among children with developmental
disorders in Nigeria. It is hoped that with the acquisition of modern
digital EEG facilities in hospitals in the subregion, this study will
improve the diagnostic capabilities among doctors who manage
neuro-psychiatric and developmental disorders in the sub-region.

Methods
Study Locations
The study was carried out on subjects with developmental
disorders from the following centres:
• The Neurology unit of the Dept. of Paediatrics, Lagos University

Teaching Hospital (LUTH), Idi-Araba, Lagos.
• Dept. of Psychiatry, Lagos University Teaching Hospital, 6,

Harvey Road (LUTH Annexe), Yaba, Lagos.
• Child and Adolescent Unit (Harvey Road Clinic), Psychiatric

Hospital, Yaba, Lagos.
The Electroencephalographic recording on the subjects was at the
EEG unit, Psychiatric Hospital, Yaba, Lagos; while the study secretariat
was located at the Department of Psychiatry, (LUTH Annexe), Lagos.

The 2nd and 3rd study centres are neighbours at Yaba area of
Lagos; and over the years, there exists close collaboration in both
clinical as well research activities between the two institutions.

Subjects
These included children aged ≤15 years and diagnosed to have
developmental disorders from history and clinical evaluation.
Furthermore, they must have EEG recording done on them.

Procedure
The study took place from 1st January 2002 to 31st December
2004. It was a prospective study on new consecutive paediatric

subjects (≤15years) diagnosed to have developmental disorder
from the study centres and who had an EEG recording conducted
during the study period. For each of the subjects, appropriate
socio-demographic data and clinical histories were obtained.
Where necessary, further pre-recording interview was carried out
in the EEG unit to fill missing gaps in the subject clinical history.

For nearly all the subjects, the developmental disorders were
clinically obvious. However, in three of the patients whilst the
attending clinicians suspected developmental delay, they
responded to parental anxiety over pace of development; the
Developmental Screening Inventory (DSI), previously validated in
the country was administered.12 The three subjects were found to
be developmentally delayed and included in the study.

EEG Recording 
The EEG recording was done on each subject using 20-channel
computerized Medelec® EEG machine; with scalp electrode
placement in accordance to the 10-20 system of the International
Federation on EEG.13 The subject scheduled for recording was
seated in a comfortable position in the recording room devoid of
environmental distraction as much as possible. For the very young
subjects and / or those not skillful to sit unaided, they were carried
by their caregivers (in most cases their mothers) on their laps or
strapped to the back as typical of African cultural practice. The
recording EEG technologist was blinded to the clinical diagnoses
of the subjects.

Awake recording was done on each subject. Pre-recording
instructions were given, aimed at minimizing artefacts in the
recording. The cooperation of the very young subjects noticed to
have developed test anxiety or fear was secured as much as
possible. Naturally, EEG recording on children of these young age
groups posed some practical difficulties. However, obvious body
movement noticed during the EEG recording was indicated as
artefacts on the tracing. Furthermore, the recording was usually
suspended during such body movement; but on the whole the
suspension time was noticed and added to make up to average 45
minutes recording. Where this could not be achieved (in three
cases), there was need to sedate the subject by administering
intravenous diazepam to carry out the recording. This is a limitation
as this could affect the detection of EEG abnormalities in such
recordings.

Each recording session lasted 40-50 minutes (average of 45
minutes) including 3-5 minutes of hyperventilation for subjects that
could comprehend the H-V instruction).

The EEG reporting was done independently by two consultant
psychiatrists trained on EEG interpretation with inter-rater
reliability of 0.89. The reporting was based on the EEG
classification by Luders and Noachter14; that is, normal or non-
specific EEG changes of abnormal slow background rhythm as
well as intermittent or continuos generalized, laterized or regional
slowing. Specific abnormalities included spikes, polyspikes, sharp
waves, sharp-slow waves, spike-wave and polyspike-wave
complexes.

Data Analyses 
Frequency distributions were obtained and chi square statistics
were used to examine statistical significance between categorical
variables. Correlation coefficients were carried out to examine
bivariate relationships between the variables. Associations and
differences were said to be significant when the p- value was
≤0.05.



ORIGINAL Afr J Psychiatry 2008;11:123-127

AAffrriiccaann JJoouurrnnaall ooff PPssyycchhiiaattrryy • May 2008 112255

Results
Socio-demographic Data
A total of one hundred and eleven (111) subjects were evaluated
for developmental disorders from the three centres during the 36-
month study period; made up of 63(56.8%) males and 48(43.2%)
females. The highest age group was 0-5years (69.4%), followed by
6-10years (20.7%) and 11-15years (9.9%). The mean age was
4.8years (±3.9).

Diagnoses/Neuropsychiatric Complications
In accordance with the International Classification of Diseases, 10th
Edition (ICD 10), the clinical diagnoses on the subjects are as
shown in Table I. It shows that the mixed specific developmental
disorders (mainly admixture of speech and motor dysfunctions)
constituted the highest (55%), followed by specific developmental
disorders of speech and language (34.2%). Furthermore, forty-one
subjects (36.9%) suffered from notable complications, which
included seizures, 22(19.8%), Restlessness/Hyperactivity,
15(13.5%) and psychotic symptoms, 4(3.6%).

In the majority (76.6%) of the subjects, the cause(s) of the
developmental disorder could not be ascertained; while it was only
in 23.4% that the cause(s) were apparent. Of these, the main
putative aetiologies included severe seizure during neonatal

period and birth asphyxia. In none of the subjects was there
retrospective history of developmental delay and/or seizure in the
parents while they were young. However, in one subject, there was
history of developmental delay in one of the siblings; while for two
of the subjects, there was history of seizure in one sibling of each of
these two.

EEG Findings
The EEG was normal in 22 (19.8%) of the subjects; while the rest,
89 (80.2%) had one form of EEG abnormality or the other. The
commonest abnormalities were the epileptiform activities of sharp
waves, spikes/polyspikes and spike-wave complexes found in 85
(76.6%) of the subjects; followed by non-specific slow activities in
4(3.6%). 

On the localization of the EEG abnormalities; most were focal
activities (51.4%) with 40.5% found over the fronto-temporal region,
followed by temporal lobe (2.8%)and frontal lobe (1.8%).
Generalized paroxysmal (burst) activities were recorded in less
than one-third (28.8%) of cases. With regards to lateralization of the
focal EEG abnormalities, 45% were bilateral; distantly followed by
right-sided focus (5.5%) and left sided (0.9%). Tables II shows EEG
findings/ abnormalities in relation to clinical diagnoses on the
subjects. 

Table I: Distribution according to diagnoses and associated neuropsychiatric complications.

DIAGNOSIS
Frequency & Percentage (%)

M F Subtotal

SPECIFIC DEVELOPMENTAL DISORDER OF SPEECH AND LANGUAGE 32(50.8) 6(12.5) 38(34.2)
i. With Restlessness/ Hyperactivity 10 5
ii. With Seizure 1 0
iii. With Psychotic Symptoms 2 1
iv. Without Complication 19 0 

SPECIFIC DEVELOPMENTAL DISORDE OF MOTOR FUNCTION 5(7.9) 5(10.4) 10(9.0)
i. With Restlessness/ Hyperactivity 0 0
ii. With Seizure 5 0
iii. With Psychotic Symptoms 0 0
iv. Without Complication 0 5 

MIXED SPECIFIC DEVELOPMENTAL DISORDER 25(39.7) 36(75) 61(55.0) 
i.With Restlessness/ Hyperactivity 0 0
ii. With Seizure 0 16
iii. With Psychotic Symptoms 1 0
iv. Without Complication 24 20 

PERVASIVE DEVELOPMENTAL DISORDER 1(1.6) 1(2.1) 2(1.8) 

TOTAL 63(100) 48(100) 111(100)

Table II: Clinical diagnoses and eeg abnormalities/findings

DIAGNOSES EEG FINDINGS
NORMAL ABNORMAL ACTIVITIES TOTAL X2 P 

EW NSGSW 

*SPECIFIC DEVELOPMENTAL DISORDER OF SPEECH AND LANGUAGE 11 26 1 38 1.68 0.19
*SPECIFIC DEVELOPMENTAL DISORDER OF MOTOR FUNCTION 4 6 0 10 1.36 0.21
*MIXED SPECIFIC DEVELOPMENTAL DISORDER 7 51 3 61 5.85 0.01** 
*PERVASIVE DEVELOPMENTAL DISORDER 1 1 0 2 .002 0.37

TOTAL 23 84 4 111
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There was no statistically significant relationship between EEG
abnormalities and clinical diagnoses except for mixed specific
developmental disorder (p=0.01). Table III shows EEG
abnormalities according to age of the subjects. It is shown from the
table that there was no statistically significant relationship between
EEG abnormalities and age. 

Correlation Analyses (Spearman Nonparametric
Correlations)
The EEG abnormalities correlated with the lateralization (.48**)
and localization (.47**) of these abnormalities. Lastly, the
localization correlated strongly with lateralization (.86**) of the
EEG abnormalities. The correlations are significant at the 0.01
levels. The variables of age, sex, diagnoses did not have significant
correlation with EEG abnormalities, localization and lateralization.

Discussion
The preponderance of males over their female counterparts in this
study is similar to findings on the prevalence of mental health
problems, among children in developing countries.15,16

Although mixed specific developmental disorder is a residual
diagnostic category, with an admixture of specific developmental
disorders of speech and language, motor functions etc. but none of
them predominating1, it constituted over slightly half (55%) of the
cohort in this study. Perhaps, the predominance of this diagnosis in
our cohort could partly be explained by widespread malnutrition
and infection among children in the country7,17; with attendant
diffuse cerebral atrophy18 and subsequent poor development in
various psychomotor fields.19 Furthermore, of the specific
developmental disorders, that of speech (34.2%) is about four
times more common in this study than the specific abnormality of
motor function (9%) which is in keeping with findings from
previous studies.2,4,5 Also, pervasive developmental disorder, as in
our study (1.8%) still constitutes a rare condition.8,11

The difficulty encountered in obtaining an exhaustive
comprehensive clinical history for children with mental health
problems in developing countries, such as Nigeria, was reflected
in this study whereby the causative factor(s) of the developmental
disorders could not be ascertained in over three-quarter (76.6%)
of the subjects. Similar difficulties have been noted from previous
studies.15,16,20 In our study, of the remaining 23.4% subjects, the
commonest aetiological factors included birth asphyxia and
repeated / severe seizures during their neonatal periods. It is
instructive to note that these problems can be largely ameliorated
by improved maternal and child health care services.21,22

Subjects with developmental disorder are known to suffer from
complications; examples of which include restlessness /

hyperactivity, seizure, psychotic symptoms etc. In our study, 36.9%
of the subjects suffered from these complications, of which seizure
(27%) was the commonest. Previous studies have consistently
shown seizure to be a major complication among children with
developmental disorders.2,4 Consequently, and coupled with a
possible association between abnormal EEG and developmental
regression, some clinicians advocate an EEG recording as
routine.23,24

In the current study, the majority (79.3%) of the cohort had one
at least one form of EEG abnormality, of which epileptiform
activities were the commonest (75.7%). The high percentage of
abnormalities in the subjects' EEG recordings could be due to
subtle brain damage possibly causing developmental disorders
and /or associated complications such as seizure among the
cohort. These clinical conditions are known to be associated with a
high level of EEG abnormalities. The finding of epileptiform activity
being the commonest EEG abnormality is in agreement with
previous findings in prolonged EEG recordings on such subjects23,
even in the absence of clinical seizures.25 The presence of
epileptiform activity on the EEG recordings of subjects without
clinical seizures does not warrant treatment with anticonvulsants.
However, for this category of subjects, they need to be monitored
at clinic follow-up because of the risk of having seizures in later life.
Epileptiform waves or activity, according to the International
Federation of Societies for Electroencephalography and clinical
Neurophysiology (IFSECN) have been defined as “distinctive
waves or complexes, distinguished from background activity, and
resembling those recorded in a proportion of human subjects
suffering from epileptic disorders”.13 Such activity includes sharp
waves, spikes/polyspikes, spike-wave complexes and polyspike-
wave complexes; but these morphological distinctions are less
important than the certainty of their presence.26 A higher
percentage of our cohort (79.3%) had EEG abnormalities
compared with studies from the Western world with findings of
50% even among individuals with autism and pervasive
developmental disorders.27 Perhaps, this could be explained by the
fact that African children are reported to be at higher risk of
experiencing brain damage early in life when compared to their
Caucasian counterparts.28

With respect to the localization of focal epileptiform activity,
over 40% of such EEG abnormalities among the cohort were in the
fronto-temporal region. This finding is in agreement with those from
previous studies where the temporal and frontal lobes were the
commonest regions for focal EEG abnormalities.26,29 From Table II,
it is seen that subjects with mixed specific developmental disorder
had the greatest percentage of epileptiform activity i.e 51 out of 61
(83.6%); this compared to specific developmental disorder of
speech and language (68.4% i.e 26 out of 38) and that of motor
function (60%, 6 out of 10). It is possible that subjects with the
mixed specific developmental disorder could have had more
extensive brain damage so as to increase the risk of having
epileptiform activity on their EEG recordings. From Table III,
epileptiform activity was more common on the EEG tracings of the
younger age groups of 0-5 years (79.2%) and 6- 10 years (91.3%);
when compared with that of 11-15 years (18.1%). This is similar to
findings from previous studies where EEG abnormalities are
inversely related to age.23,26

In the current study, we found significant correlations between
EEG abnormalities and localization as well as lateralization of such
abnormalities. This indicates an agreement with the earlier
mentioned fact of the strong relationship between focal EEG

Table III: EEG abnormalities according to age group and sex

Age Group EEG FINDINGS 
(years) Normal EW NSGSW TOTAL X2 P

0-5 14 61 2 77 1.02 0.31 
6-10 2 21 0 23 0.03 1.00 
11-15 7 2 2 11 0.00 0.58 

TOTAL 23 84 4 111 14.35 0.0008

NOTE: EW= Epileptiform Waves
NSGSW= None Specific Generalized Slow Waves.
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abnormalities and lateralization as well as localization. 
It should be noted that there was difficulty at detecting the

possible presence of absence attacks and subtle complex-partial
seizures especially in the very young aged subjects. In addition,
brain imaging could not be done to complement the EEG findings.
Brain imaging investigations are very expensive and cost on the
average 500 to 800 dollars per person in Nigeria.

Conclusion
It is concluded that because of their chronicity and attendant health
care / educational burden, there is need to tackle the problem of
developmental abnormalities in Nigeria with greater attention
being paid to preventive health care within maternal and child
medical services.
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