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Abstract 
Premature infants are at risk for developmental delay. We assessed the psy-
chomotor development of children born before 37 weeks of gestation. Me-
thods: This was a descriptive cross-sectional study conducted in the Pediatric 
Department of the Yaounde Gynaeco-Obstetric and Pediatric Hospital from 
January to May 2018. We used the Denver II scale to assess the psychomotor 
development of children born premature aged 9 months to 6 years. Children 
born between January 2012 and April 2017 at a gestational age strictly below 
37 weeks of gestation were included. Using logistic regression, we searched 
for perinatal factors associated with abnormalities of psychomotor develop-
mental. Results: We included 50 children in our study, 60% of whom were 
boys, giving a sex ratio of 1.5. The mean age was 25 ± 19.5 months. The mean 
gestational age was 33 ± 2.2 weeks and the mean birth weight was 2178.68 ± 
748.01 g. The average Developmental Quotient of the population was 108. Six 
children (12%) had a global developmental delay (DQ < 70), 22% of the 
children had a language delay. Convulsion was associated with motor delay 
(OR = 16; P = 0.03), and pregnancy monitoring a protective factor for lan-
guage delay (P = 0.02). Conclusion: Improving perinatal care remains a 
preoccupying issue. The assessment of psychomotor development should be 
done until early childhood to enable early diagnosis of learning disabilities. 
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1. Introduction 

According to the World Health Organization, 15 million births occur before 37 
weeks of gestation in the world, affecting more than one in 10 children, 60% of 
whom come from South Asia and Sub-Saharan Africa, and 1 million die from 
complications of prematurity [1]. In Cameroon, in 2010, the prevalence of pre-
mature births at the Yaounde Gyneco-Obstetric and Pediatric Hospital was 
10.4% [2]. 

In addition to its significant contribution to neonatal mortality, prematurity 
exposes survivors to long term risks of global developmental delay leading to 
motor, adaptive and cognitive neurological development disorders, even if the 
deficits in these areas are subtle [3]. Typically, oxygen deprivation of the fetal 
brain or acute perinatal inflammation [4] has been implicated. The risk factors 
for developmental disorders of the premature infant are in reality multiple, 
combining the intervention of antenatal factors (pre-eclampsia, nutritional in-
sufficiency, toxins, stress or drugs), perinatal (anoxia, chorioamnionitis, depri-
vation of endogenous protective factors such as growth hormones) and postnatal 
(respiratory failure and chronic hypoxia, ectopic growth retardation, stress, at-
tachment disorder, drugs (early postnatal corticosteroid therapy)). The preva-
lence of these disorders is higher the lower the gestational age, the extremely 
premature (<26 weeks of gestation) having the worst prognosis [5] 

In premature babies, the frequency and severity of cerebral palsy and second-
ary disabilities have decreased in recent years due to progress made in the mon-
itoring of pregnancies and in the management of premature babies (such as an-
tenatal administration to the mother of magnesium sulphate, developmental 
care and nutrition techniques) [6] [7]. It is estimated that the risks of cerebral 
palsy, all stages combined, are still around 6% to 8% for children born before 33 
weeks of gestation (more than 10% for extremely premature) and 1% for mod-
erately premature babies against 1‰ in the general population [8]. 

However, for children without major neurological deficit, less severe abnor-
malities may occur [8]. They affect learning, coordination or fine motor skills, 
and are grouped under the term of minor neuromotor dysfunction [8]. 

The aim of our study was to assess psychomotor development in children 
born prematurely at the Yaounde Gyneco-Obstetric and Pediatric Hospital in-
cluding gross motor skills, fine motor skills, language and social development. 

2. Patients and Methods 

The study was carried out at the Pediatrics Department of the Yaounde Gynae-
co-Obstetric and Pediatric Hospital. From January 1, 2018 to May 31, 2018, we 
conducted a cross-sectional descriptive study in premature infants coming to 
consult for their follow-up. A non-probability and consecutive sampling was 
done, according to the inclusion criteria. We included 50 children aged 9 
months to 6 years born before 37 weeks of gestation between January 2012 and 
April 2017. We included all children born premature, followed in the service and 
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aged between 9 months and 6 years. The inclusion was effective after the parents 
agreed and provided informed parental consent. Any patient whose parent was 
not consenting and whose age was outside our range was excluded. 

We contacted the parents by phone and gave them an appointment. During 
the consultation, we gave parents a questionnaire concerning the following ele-
ments: the socio-demographic characteristics of the mother-child pair (age, 
place of residence, education of the children, level of education of the mothers, 
their profession and marital status), history of pregnancy (maternal pathologies, 
serologies, vaccinations, monitoring of pregnancy), the course of childbirth, the 
state of the child at birth (gestational age, birth weight, resuscitation at birth, 
Apgar score, hospital stay for neonatal comorbidities (jaundice, respiratory dis-
tress, seizures, anemia, neonatal infections)) and duration of hospital stay. We 
performed a physical examination of children during which we recorded anth-
ropometric parameters of the infant and assessed their psychomotor develop-
ment. 

This assessment was carried out along the four elements of psychomotor de-
velopment described in the Denver II test, which were gross motor skills, fine 
motor skills, language and social development. Our focus was on the child's ac-
quisitions at the time of our assessment. 

For each element of the Denver test (language, gross motor skills, fine motor 
skills, social development), we administered at least three items completely to 
the left of the line corresponding to the actual age of the child and those across 
the line. We observed the patient doing the desired item (for example standing, 
walking, throwing the ball, pedaling a tricycle). If the child was unable to com-
plete the items in the first step, other items were administered to the left of the 
line until the child passed three consecutive items, then administered the items 
to the right of his age line until he missed three consecutive items. The ages cor-
responding to the lines from which the child missed 3 consecutive items 
represented the developmental age (DA). 

At the end, we calculated the development quotient (DQ) which is the ratio of 
the developmental age (DA) and the actual age (AA) of the patient (DQ = 
DA/AA × 100), from which the level of development was classified as high 
(>120), normal (85 - 119), borderline (70 - 84), mild delay (50 - 69), moderate 
delay (35 - 49), severe delay (20 - 34 ) and very severe delay (<20). 

These variables were analyzed with Statistical Package for Social Science 
(SPSS) version 22. The qualitative variables were integrated into a simple logistic 
regression model to find the ORs. A p value < 0.05 was considered statistically 
significant for all analyzes. 

3. Results 
During our study, we recruited 80 children, subsequently obtaining parental 
consent for 50 children, 60% of whom were boys and 40% girls, giving a sex ratio 
of 1.5. The distribution according to the term was as follows: 2% at 27 weeks of 
gestation, 28% between 28 and 32 weeks of gestation and 70% between 33 and 36 

https://doi.org/10.4236/ojped.2020.101014


S. Nguefack et al. 
 

 

DOI: 10.4236/ojped.2020.101014 150 Open Journal of Pediatrics 
 

weeks of gestation with an average gestational age of 33.30 ± 2.20 weeks and a 
birth weight average of 2178 ± 748 g. 

Most of the children seen during consultations belonged to the 12-23 months 
age group (34%), with an average age of 25 ± 19.5 months. Also, 12 children 
(24%) lived in rural areas, 21 (42%) were the first child and 32 (64%) were not 
yet in school. The average age of the mothers interviewed was 29 ± 5.41 years, 34 
(68%) of them were married and 21 (42%) were unemployed (Table 1). 

In our study, 32 of the mothers (64%) had done at least 4 antenatal consulta-
tions. We found risk factors for premature delivery in 29 mothers (58%) includ-
ing premature and/or prolonged rupture in 24 of them (48%), eclampsia and 
pre-eclampsia in 4 mothers (8%) and diabetes in one mother (2%). 20 mothers 
(40%) had confirmed infections during pregnancy, including malaria in 13 
(26%) of them and urogenital infection in 4 mothers (8%) (Table 2). 

10 children (20%) were resuscitated at birth, 26 (52%) had a duration of hos-
pital stay varying between 7 and 14 days. 34 children (68%) presented a compli-
cation related to prematurity during this stay, 6% had convulsions, 42% sus-
pected infection, 12% jaundice (Table 2). 
 
Table 1. General characteristics of the mother-child pair. 

 N (%) Mean ± SD 

Age group of children  25 ± 19.5 months 

[9 - 36 months] 33 (66)  

[3 - 72 months] 17 (34)  

Sex (% males) 30 (60)  

Residence (% rural) 12 (24)  

Rank in family   
1st 21 (42)  
2nd 14 (28)  

≥3rd 15 (30)  

Education   

None/day care center 32 (64)  

Nursery school 13 (26)  

Primary school 5 (10)  

Age group of mothers  29 ± 5.41 years 

≤20 - 30 years 28 (56)  

>30 years 22 (44)  

Level of education of mothers   

Not educated 1 (2)  

Primary 9 (18)  

Secondary 25(50)  

Higher education 15 (30)  

Marital status (%married) 34 (68)  

Profession of mothers   

Student 2 (4)  

Unemployed 21 (42)  
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Table 2. Pre, per and postnatal characteristics. 

Characteristics % (n) Mean ± SD 

Number of ANCs (≥4) 64 (32)  

Maternal pathologies (% yes)   

Premature rupture of membranes 34 (17)  

Prolonged rupture of membranes 14 (7)  

Eclampsia/pre-eclampsia 8 (4)  

Diabetes 2 (1)  

Malaria 26 (13)  

Urogenital infections 8 (4)  

HIV infection 6 (3)  

Gestational age (GA) 
 

33.30 ± 2.20 

[26 - 28] 2 (1)  

[28 - 32] 28 (14)  

[33 - 36] 70 (35)  

Birth weight (g) 
 

2178 ±748 

[1000 - 1500[ 12 (6)  

[1500 - 2000[ 28 (14)  

[2000 - 3000[ 52 (26)  

[3000 - 4500] 8 (4)  

Resuscitation (% yes) 20 (10)  

Duration of hospital stay (days) 
 

 

<7 18 (9)  

[7 - 14] 52 (26)  

>14 30 (15)  

Pathologies during the stay (% yes) 68 (34)  

Convulsions 6 (3)  

Jaundice 14 (7)  

Infection 42 (21)  

Asphyxia 6 (3)  

3.1. Distribution of the Level of Global Development 

According to the development quotient, the children were divided into different 
categories (Table 3). Six patients (12%) had a global delay in psychomotor de-
velopment, half of which was a mild delay. In the analysis of the various ele-
ments of psychomotor development, 11 (22%) children showed a language de-
lay, 7 (14%) a delay in gross motor skills, 6 (12%) a delay in fine motor skills and 
9 (18 %) a social development delay (Table 3). 

3.2. Factors Associated with Developmental Delay 

After integration into a logistic regression model, no association was found be-
tween the different gestational age groups, birth weight, maternal pathologies  
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Table 3. Classification of level of development by item. 

Level 
Global psychomotor 

development 
Gross motor Fine motor Language 

Social  
development 

 N (%) N (%) N (%) N (%) N (%) 

High level 2 (4) 3 (6) 2 (4) 2 (4) 4 (8) 

Normal 26 (52) 34 (68) 27 (54) 22 (44) 22 (44) 

Borderline 16 (32) 6(12) 15 (30) 15 (30) 15 (30) 

Mild delay 3 (6) 4(8) 3 (6) 7 (14) 4 (8) 

Moderate 
delay 

1 (2) 0(0) 1 (2) 1 (2) 3 (6) 

Severe delay 2 (4) 3(6) 1 (2) 2 (4) 2 (4) 

Very severe 
delay 

0 0(0) 1 (2) 1 (2) 0 (0) 

Total 50 (100) 50 (100) 50 (100) 50 (100) 50 (100) 

 
during pregnancy and all elements of psychomotor development. Convulsion in 
the neonatal period was associated with gross motor skills delay (p = 0.03; OR = 
16 CI [1.3 - 403.4]). Proper monitoring of pregnancy protected against language 
delay (P = 0.02 OR = 0.07) (Table 4). 

4. Discussion 

In our study, the majority (88%) of the children who came for follow-up had 
normal development. These results are similar to those of Ballot et al. [9], who 
found that 15.1% of their population had a psychomotor index < 70; and 33.3% 
were borderline. For children in the EPIPAGE cohort, free from severe neuro-
logical or sensory impairment, there is a higher proportion of intellectual im-
pairment in premature babies [5]. Indeed, the risk of such a deficiency (QD < 
70) is 8% for those under 33 weeks of gestation compared to 3% in children born 
at term (with extremes of 14% for those under 28 weeks of gestation). Concern-
ing more moderate cognitive deficits (QD between 70 and 84), the figures are 
16% for 24 - 28 weeks of gestation, 21% at 29 - 30 weeks of gestation, 17% at 31 - 
32 weeks of gestation against only 7% at term [10]. In the Epicure study con-
ducted in the United Kingdom and Ireland in 1995, children under the age of 25 
weeks of gestation, was monitored by administering the K-ABC test at 6 years 
and were compared with a group of children born at term [11]. In general, 40% 
of premature babies showed a moderate to severe deficit versus 1.3% of controls 
born at term. The most remarkable difficulties concerned mathematics and 
reading and mainly affected boys (special education or tutoring) [11]. 

We discovered that 14% of children had gross motor skills delay. None of 
them presented with severe motor disorders (cerebral palsy). In the French co-
horts, the frequency and severity of cerebral palsy and secondary handicaps in 
premature babies have decreased in recent years due to the progress made in the 
monitoring of pregnancies and in their management (antenatal administration 
of magnesium sulfate to the mother, developmental care and nutrition  
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Table 4. Factors associated with developmental delay. 

Characteristics 
Gross motor 
delay (n =) 

p 
Fine motor 

delay (n = 6) 
p 

Social  
development 
delay (n = 9) 

p 
Speech 
delay  

(n = 11) 
p 

Global  
psychomotor  
delay (n = 6) 

p 

 n (%)  n (%)  n (%)  n (%)  n (%)  

Gestational age (GA)           

[27 - 31] 1 (14.3) 0.7 1 (16.7) 0.9 1 (11.1) 0.5 2 (18.2) 0.9 0 0.9 

[32 - 33] 5 (71.4) 0.8 2 (33.3) 0.6 4 (44.4) 0.1 4 (36.4) 0.3 2 (33.3) 0.6 

[34 - 36] 4 (57.1) 0.9 3 (50) 0.7 4 (44.4) 0.4 5 (45.5) 0.4 4 (66.7) 0.5 

Maternal pathologies (yes) 2 (28.6) 0.4 0 0.9 4 (44.4) 0.8 3 (27.3) 0.2 1 (16.7)  

Resuscitation at birth (yes) 3 (42.9) 0.12 1 (16.7) 0.8 4 (44.4) 0.05 4 (36.4) 0.1 3 (50.0) 0.06 

Birth weight (g)           

[1000 - 1500[ 1 (14.3) 0.8 1 (16.7) 0.5 1 (11.1) 0.5 2 (18.2) 0.5 0 (0.0) 0.5 

[1500 - 2000[ 1 (14.3) 0.3 1 (16.7) 0.5 2 (22.2) 0.5 1 (9.1) 0.5 1 (16.7) 0.5 

[2000 - 3000[ 4 (57.1) 0.6 3 (50) 0.5 5 (55.6) 0.5 7 (63.6) 0.5 3 (50.0) 0.5 

[3000 - 4500[ 1 (14.3) 0.5 1 (16.7) 0.5 1 (11.1) 0.5 1 (9.1) 0.5 2 (33.3) 0.5 

Neonatal pathologies           

Convulsion 2 (28.6)* 0.03 1 (16.7) 0.2 1 (11.1) 0.4 1 (9.1) 0.6 1 (16.7) 0.2 

Jaundice 2 (28.6) 0.1 2 (33.3) 0.1 2 (22.2) 0.3 2 (18.2) 0.4 2 (33.3) 0.1 

Infection 3 (42.9) 0.9 3 (50) 0.6 4 (36.4) 0.8 2 (18.2) 0.09 2 (33.3) 0.6 

Asphyxia 0 0.9 0 0.9 2 (18.2) 0.05 4 (36.4) 0.6 1 (16.7) 0.2 

Monitored pregnancy       8 (72.7)* 0.02   

*p < 0.05. 

 
technique) [6] [7]. These cohorts showed that the risk of cerebral palsy is around 
6% to 8% for children born before 33 weeks of gestation (more than 10% for the 
extremely premature) and 1% for moderately premature [8]. In our study, prop-
er monitoring of pregnancy was a factor associated with favorable language de-
velopment. The most affected psychomotor development element in our series 
was language with 22% of language delay. On the other hand, Nepomnyaschy et 
al. in the USA in 2011 [12] found a preponderance of social development delay, 
while Eickmann et al. in 2012 [13] in Brazil found motor skills to be the most af-
fected element. The preponderance of language delay in our population could be 
explained by the fact that in our African societies there is a harmony between the 
child and its mother which allows it by its gestures, attitudes, cries, and facial 
expressions, to be understood and have its needs satisfied without having to de-
velop a socialized language. This result can be compared to that of Ballot et al. 
[9] though in different proportions, as they found that the developmental ele-
ment most affected was language (9.4%), followed by cognition (8.5%) and mo-
tor skills (7.6%). It is difficult to accurately assess the incidence of language im-
pairment in premature infants due to discordant results from different studies. 
However, the acquisition of a good level of development of the oral language is 
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essential, in the sense that it partly conditions the future school acquisitions. Al-
so, the presence of even subtle language difficulties can harm a child's social re-
lationships. Language impairments or poorer verbal skills have often been ob-
served in very premature infants [14]. 

According to a Swedish study [15], babbling seems more often absent in pre-
mature babies, and stuttering occurs more frequently. According to Wolke and 
Meyer, the scores for exercises evaluating language are lower for premature in-
fants at 6 years of age, especially for syntax and detection of semantically incor-
rect sentences, while receptive language and vocabulary seem less affected [16]. 

In France, a more recent prospective study compared the development of oral 
language at the age of 5 years of 55 children born very premature, without cere-
bral palsy, with that of children born at term, matched by sex and age. One of 
the important points is that for 76% of these children, no language disorder was 
known at the time, although found for 1/3 of them after testing was done [17]. 
The environmental factor seems able to partially compensate for these disorders 
since there are fewer difficulties in these two areas within a family of high so-
cio-cultural status [17]. In contrast, the group of premature infants did not have 
more vocabulary, semantic or morphosyntax deficits than the term infants. 
These disorders, though varied and complex, deserve to be screened in order to 
prevent learning disabilities, especially the failure to learn to write. A delay in the 
development of oral language, specifically for expression and reception, is fre-
quent in premature babies [18]. Abnormalities in speech production and in the 
length of utterance evaluated by the IFDC test (French inventories of commu-
nicative development) testify to a delay in language at 2 years. At 6 years of age, 
language development disorders in premature infants mainly concern phonolo-
gy and morpho-syntactic understanding [19]. Understanding does not improve 
over time in the absence of specific care. In adolescents, reading comprehension, 
reading speed and verbal memory are directly linked to prematurity after con-
trolling the performance intelligence quotient and socio-cultural status [20]. For 
language, the premature infant uses more complex neural circuits than the nor-
mal full-term infant, including more developed left Wernicke-Broca connections 
and left-right inter-hemispheric connections [21]. 

The Denver II test used in our study, which can be easily carried out routinely 
during consultation by doctors, is specific for screening for these disorders. But 
once discovered, other language tests should be used to further assess these lan-
guage disorders. 

Twenty percent (20%) of our population had a history of resuscitation at 
birth. This notion of resuscitation at birth, just as perinatal asphyxia, was asso-
ciated with social development delay, albeit marginally significant. Furthermore, 
perinatal asphyxia was also associated, but not significantly, with language delay 
(P = 0.09). This result is comparable to that of Ballot et al who found that 34% of 
premature babies who have been resuscitated at birth have a cognitive delay [9]. 
Also, Eickmann et al. found that perinatal asphyxia was associated with an aver-
age motor skills score of less than 100 [13]. This could be explained by the fact 
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that fetal asphyxia is accompanied by an increased risk of anoxic-ischemic en-
cephalopathy and sequelae. It has been clearly demonstrated that a premature 
fetus risks developing metabolic acidosis more quickly and in a more severe 
form than a full-term fetus. Indeed, the ability of the fetus to adapt to different 
anoxic-ischemic attacks during asphyxia depends largely on its reserves, thus its 
trophicity and its term [9]. Perinatal neurological pathologies of hypox-
ic-ischemic and/or hemorrhagic origin vary according to gestational age, as do 
areas of brain susceptibility. The major associated disabilities are cerebral palsy 
18% from 24 to 26 weeks of gestation, 12% to 13% from 27 to 29 weeks of gesta-
tion, 4% to 8% from 30 to 32 weeks of gestation; intellectual disability (IQ < 70) 
13% at 24 weeks of gestation, 8% at 32 weeks of gestation. Late preterm infants, 
34 to 36 weeks of gestation (6% of births) can also have longer-term sequelae, 
although less severe and therefore diagnosed later. 

We found an 18% delay in social development. Hyperactivity and distur-
bances of emotional behavior are frequently observed in the premature infant. 
They were approximately twice as frequent at 8 years in the group of premature 
infants in the first EPIPAGE study compared to the group of children born at 
term [20]. They are significantly less frequent when the mother received ante-
natal magnesium sulphate in the PREMAG cohort, which is not systematic in 
our context [22]. 

We found a 12% delay in fine motor skills. Minor neuromotor disorders (tone 
disorders, postural instability, impaired coordination and fine motor skills) are 
much more common than cerebral palsy, affecting nearly 5 in 2 children in the 
EPIPAGE study [5]. At school age, these motor skills disorders are still observed 
in 40% of children born before 37 weeks of gestation. In our study, this could be 
underestimated because very few parents return for follow-up after the child has 
attained catch up in growth or acquired gross motor skills, hence the need to 
create a network that would make it possible to monitor these children up to 
school age. 

Monitoring of pregnancy has been identified as a protective factor for lan-
guage delay. On the other hand, vitamin supplementation in the diet of the child 
could also be a protective factor (OR = 0.1; P = 0.09). This result could be ex-
plained by the mechanism of action of vitamins in cognitive performance 
through their methylation functions in the nervous system [23]. The history of 
neonatal resuscitation was the only factor found to be potentially associated with 
a delay in global psychomotor development (OR = 5.2; P = 0.09). Furthermore, 
no statistically significant association was found between gestational age, birth 
weight and psychomotor development. This result can be superimposed on that 
of Ballot et al in South Africa in 2012 [9] who found that gestational age and 
birth weight were not statistically associated with the psychomotor development 
of their premature babies. 

In our study, as factors associated with delayed psychomotor development, 
the history of neonatal convulsion multiplied by 16 the risk of developing a gross 
motor skills delay (OR = 16; P = 0.03). This could be explained by the fact that 

https://doi.org/10.4236/ojped.2020.101014


S. Nguefack et al. 
 

 

DOI: 10.4236/ojped.2020.101014 156 Open Journal of Pediatrics 
 

convulsions cause the destruction of neurons. Indeed, at the cellular level, the 
seizures result in repeated depolarizations which induce an excessive release of 
glutamate in all the areas concerned. Attachment of glutamate to its main 
post-synaptic receptor, the NMDA receptor, causes an excessive increase in 
intracellular calcium, then ensues activation of the calcium-dependent enzymes 
cascade, leading to excitotoxicity which can lead to cell death [24]. The risk of 
disability increases in the presence of complications such as anoxia, intracranial 
hemorrhage, hypoglycemia, indirect hyperbilirubinemia and meningitis. 

Psychomotor and language development must, therefore, be monitored 
very carefully. Multidisciplinary rehabilitation care (physiotherapy, occupational 
therapy, speech therapy) must be started early if necessary. 

5. Conclusion 

In our monitored premature babies, 12% have a delay in global psychomotor 
development. Convulsion in premature infants is a risk factor for motor delay 
and monitoring of pregnancy is a protective factor against language delay. It is 
therefore important to improve the monitoring of pregnant women and that of 
premature children in the short and long term. The reduction of the influence of 
prematurity on psychomotor development requires rigorous and very early 
monitoring of premature babies to detect psychomotor development anomalies 
in time and take care early. The biggest challenge for perinatal care is the in-
creasing the number and quality of prenatal consultations, the treatment of in-
fections during pregnancy and strengthening the prevention of malaria in our 
environment. 
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