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Abstract
The academic performance of children with asthma may differ from that of their non-asthmatic

colleagues. Reports on the academic performance of children with asthma are limited and the
findings are inconsistent. The academic performance of children with asthma in Enugu, Nigeria is

determined in this study. Children with asthma aged 5-11 years were recruited consecutively at the
weekly asthma clinic of the University of Nigeria Teaching Hospital (UNTH) Enugu, Nigeria.
Their age-, sex- and socio-economic- matched non- asthmatic classmates were recruited as
controls. Academic performance was assessed overall using the average of the overall scores in the
three term examinations of same session as well as specifically using the performance in four key
subjects (English, mathematics, Social Studies and Sciences). Socio-economic status was
determined using the occupational status and educational attainment of each parent. The median
(range) overall academic scores for the children with asthma 79.04% (36.08% - 99.57%) was not
significantly different from those of controls 80.01% (50.65% - 97.47%) ( > 6804, p 0.461). We
concluded thatthe academic performance of children with asthma compares favorably with that of

children withoutasthma.
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INTRODUCTION
Asthma is one of the most common chronic

illnesses among children, affecting over six million
children globally (Masolietal. 2004). Children with

asthma, similar to children with other chronic

illnesses, are at the intersect of the health and
education systems and are expected to compete with
non-asthmatic counterparts in the same classroom

under the same learning conditions (Bateman et al.

2008). Asthmatic attacks may significantly affect
their academic performance. While academics are
crucial in the development of every child, children
with asthma may not perform as well as their non-
asthmatic colleagues.

The impact of asthma on academic
performance is relatively unexplored. Available
results from studies conducted vary significantly
even within the same country (Taras and Potts-
Datena, 2005; Moonie et al. 2008; krenitsky-Korn,
2011; Gutstadt et al. 1989).Thus while some studies
(Moonie etal. 2008; Gutstadtetal. 1989; Lindgren et

al.1992) concluded that the disease process has no
negative effect on academic performance, others

(krenitsky-Korn, 2011; Fowler et al.1992) reported

significant negative effect of asthma on academic
performance. Associations have also been suggested

between asthma and learning disabilities (Fowler et
al. 1992), reading problems (Tonnessen et al. 1994),

grade repetition (Freudenberg et al. 1980), and
behavioral problems (Bussing etal.1995; Creer etal.
1992; Mcquaid etal. 2001).

Most of the studies (Lindgren et al.1992;
Moonie et al. 2008; krenitsky-Korn, 2011) on
asthma and academic performance in children with
asthma have been in developed countries and despite
the high prevalence of asthma among Nigerian
school children (Falade et al. 1998; Okoromah,
1995), there has been no study to my knowledge to
determine the impact of asthma on academic
performance in our environment. However,
considering the socioeconomic and educational
situation in Nigeria, the academic performance of
children with asthma could be different from that of
those in developed countries as academic
performance of children with other chronic disease
conditions such as epilepsy (Ibekwe et al. 2008,
sickle cell disease Ogunfowora et al. 2005;

Ezenwosu et al. 2013) and behavioral disorders
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(Akpanetal. 2010) in Nigeria have shown.

This study was therefore done to determine
the influence asthma has, if any, on the academic
performance of school children. The results are
expected to contribute to the development of school
health programs for children with asthma in Nigeria.

MATERIALS AND METHODS

Primary school-aged children with asthma
attending the weekly asthma clinic of the University
of Nigeria Teaching Hospital (UNTH), Enugu were
the study population. Consecutive children with
asthma aged 5-11 years who had been in the same
primary school for over one academic session during
the study period (September 2012 — August 2013)
were recruited. Before enrollment, in order to
ascertain eligibility, necessary data (including age,
sex, school, class, medical history, occupation and
education of both parents) were obtained from the
accompanying parent/caregiver of the asthmatic
child and the child subsequently assessed clinically
for chronic and debilitating medical conditions such
as heart disease, seizure disorders and cerebral palsy
that are known to affect academic performance
independently (Perrin, 1996). The control group
consisted of normal classmates of the children with
asthma as proposed by Richard and Burlew (1997).
The minimum sample size was estimated at 117,
based on the estimated prevalence of 50% when
prevalence is not known. One hundred and twenty
children with asthma who satisfied the inclusion
criteria were recruited after informed consent were
obtained from their parents/caregivers.

At the schools, the non-asthmatic children
who were of the same age sex and socio-economic
class as the children with asthma were selected as
controls from the school register. A total of one
hundred and twenty pupils were also selected as
control group. The home of each of the selected
controls was visited for informed consent and for the
completion of necessary data. They were also
assessed clinically for chronic and debilitating
medical conditions such as heart disease, seizure
disorders and cerebral palsy that are known to affect
academic performance independently before
enrollment (Perrin, 1996).

Socio-economic status of both subjects and
controls were determined using the occupation and
educational attainment of both parents and their
substitutes as proposed by Oyedeji (1985). Class 1
represented the highest social class and class V the
lowest. Each parent was scored separately by finding
the average score of the two factors (occupation and
educational level). The mean of the scores for the

father and mother approximated to the nearest whole
number was chosen as the social class of the child.
There was no validated academic achievement
measure in Nigeria; hence this study, similar to
earlier related studies (Ezenwosu et al. 2013;
Ibekwe et al. 2008), employed the use of school
examination report. The average overall score in
percentage for each child in each of the three term
examinations for 2012/2013 academic session was
calculated as a measure of the overall score
academic performance of the child. Also the average
of the scores for the academic session for each of the
children in each key subject (English, Mathematics,
Social Studies and Sciences), expressed in
percentage was used as a measure of their specific
academic performance in each of the four key
subjects. These represented the academic
performances (Overall and specific) and were

further graded as high (= 75%), average (50 — 74%)
and low (< 50%). Those with low scores were
considered as having poor academic performance.
This measure has been used previously for the
assessment of academic performance of school
children (Ibekwe et al. 2008; Ezenwosu et al.
2013). However, varying standards between
individual teachers may affect this measurement
approach.

Health Research Ethics Committee of
UNTH, Enugu approved the study and the Enugu
State Ministry of Education gave clearance before
the study was commenced.

Means of 1Q that was normally distributed
was compared using Student's t test and ANOVA
while other variables that were not normally
distributed (academic performance, socio-economic
class) were compared using the Mann-Whitney U
test. The significance of association between
categorical variables was determined using chi-
square. Test of relationships were also done using
the Pearson's and Spearman'’s rho Correlation where
appropriate and multiple linear regression analysis.
The level of significance was taken as p < 0.05.

RESULTS

One hundred and twenty children with
asthma and one hundred and twenty non-asthmatic
controls were drawn from 105 primary schools in
Enugu. Table 1 show the age and sex distribution of
the subjects and controls. There were 81 (67.5%)
males and 39 (32.5%) females (male: female ratio
2.1:1) in each group. The age range was 5 to 11 years
while the mean age + standard deviation (SD) was
8.20 £ 1.92years. Fifty percent (50%) of the children
(subjects and controls) in this study were from
socioeconomicclass 1.
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Table 1: Age and sex distribution of the subjects and controls.

Subjects Controls
Age (years)  Male (%) Female (%) Male (%) Female (%0)
5-8 45 (55.6) 24 (61.5) 45 (55.6) 24 (61.5)
9-11 36 (44.4) 15 (38.5) 36 (44.4) 15 (38.5)
Total 81(100.0) 39 (100.0) 81(100.0) 39 (100.0)

¥2=039,df=1,p<0.535

The median (range) overall academic scores for the
subjects and controls as shown in Table 2 were
79.04% (36.08% - 99.57%) and 80.01% (50.65% -
97.47%), respectively. The difference in the median
overall academic scores for the subjects and controls

was not statistically significant (U = 6804, p =
0.461). There was also no statistically significant
difference between subjects and controls in selected
key subjects.

Table 2: Comparison of median overall and specific subjects scores of study subjects and controls

Subjects (n = 120) Controls (n =120 Mann- P —value
Subjects Median (Mean rank) Median (Mean rank) Whitney U
Overall score 79.04 (123.80) 80.01 (117.20) 6804.00 0.461
Mathematics 78.67 (125.23) 71.00 (115.78) 6633.00 0.292
English 78.67 (113.90) 83.17 (127.10) 6408.00  0.141
Social studies 83.00 (129.24) 82.17 (111.76) 6151.50 0.051
Science 79.34 (121.55) 81.33 (119.45) 707400  0.815

The median overall scores for male subjects
and controls are shown in Table 3 and that for female
subjects and controls in Table 4. There was a
statistically significant difference in median overall
academic scores between male subjects and controls
(p = 0.017) (Table 3) but not between female
subjects and controls (p = 0.137) (Table 4). There
was also a statistically significance difference in
median scores for mathematics (p = 0.008) and

social studies (p = 0.005) between male subjects and
controls (Table 3) and for English between female
subjects and controls (p = 0.001) (Table 4). The
difference between male subjects and controls in
median scores for English (p = 0.625) (Table 3) and
between female subjects and controls in median
scores for mathematics (p = 0.137), social studies (p
=0.892) and sciences (p = 0.857) (Table 4) were not
significant.

Table 3: Comparison of median overall and specific subjects scores of male subjects and controls

Subjects (n= 81) Controls (n = 81) Mann- p-value
Subjects Median (Mean rank) Median (Mean rank) Whitney U
Overall score 78.11 (90.33) 70.35 (72.67) 2565.00 0.017
Mathematics 74.33 (91.33) 64.74 (71.67) 2484.00 0.008
English 79.00 (84.78) 70.00 (78.22) 3015.00 0.374
Social studies 83.00 (91.94) 68.50 (71.06) 2434.50 0.005
Science 79.00 (83.28) 73.33 (79.72) 3136.50 0.629
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Table 4: Comparison of median overall and specific subjects scores of female subjects and controls

Subjects (n = 39) Controls (n = 39) Mann- P —value
Subjects Median (Mean rank) Median (Mean rank) Whitney U
Overall score 84.00 (35.69) 90.33 (43.31) 612.00 0.137
Mathematics 84.81 (35.69) 89.33 (43.31) 612.00 0.137
English 76.67 (30.27) 94.00 (47.73) 400.50 <0.001
Social studies 91.67 (39.15) 85.00 (39.85) 747.00 0.892
Science 90.00 (39.04) 90.00 (39.96) 742.50 0.857

Tables 5a and 5b show the comparison of overall
academic performance and performance in specific
subjects between male and female Subjects while
table 6aand 6b show the same for controls. There

was no statistically significant difference in the
overall academic performance between male and
female subjects (

Table 5a: Comparison of academic performance of male and female subjects

Academic Performance

Poor Average Good Total
Groups n (%) n (%) n (%)
Male 3(3.7) 33 (40.7) 45 (55.6) 81 (100.0)
Female 3(7.7) 15 (38.5) 21 (53.8) 39 (100.0)
Total 6 (5.0) 48 (40.0) 66 (55.0) 120 (100.0)

¥?=0.89;d.f=2; p=0.642

Table 5b: Comparison of median overall and specific subject scores of male and female subjects.

Male (n = 81) Female (n = 39) MannrWhitney p-value
Subjects Median (Mean rank)  Median (Mean rank) U
Overall score 78.11 (90.33) 84.00 (35.69) 1474.50 0.556
Mathematics 74.33 (91.33) 84.81 (35.69) 1341.00 0.181
English 79.00 (84.78) 76.67 (30.27) 1485.00 0.596
Social studies 83.00 (91.94) 91.67 (39.15) 1372.50 0.245
Science 79.00 (83.28) 90.00 (39.04) 1264.50 0.077

Table 6a: Comparison of academic performance of male and female controls
Academic Performance

Poor Average Good Total
Groups n (%) n (%) n (%) n (%)
Male 0(0.0) 45 (55.6) 36 (44.4) 81 (100.0)
Female 0(0.0) 6 (15.4) 33 (84.6) 39 (100.0)
Total 0(0.0) 51 (42.5) 69 (57.5) 120 (100.0)

% =17.38;d.f=1;p < 0.001
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Table 6b: Comparison of median overall and specific subject scores of male and female Controls

Male (n = 81) Female (n = 39) MannWhitney p value
Subjects Median (Mean rank)  Median (Mean rank)
Overall score 70.35 (72.67) 90.33 (43.31) 772.00 <0.001
Mathematics 64.74 (71.67) 89.33 (43.31) 931.50 <0.001
English 70.00 (78.22) 94.00 (47.73) 859.50 <0.001
Social studies 68.50 (71.06) 85.00 (39.85) 936.00 <0.001
Science 73.33(79.72) 90.00 (39.96) 1039.50 0.002

The age-specific comparison of median overall
academic scores between the subjects and controls is
shownin Table 7. There were statistically significant
differences in the median overall academic scores at
ages 7 (p = 0.045), 9 (p = 0.015) and 11 (p = 0.009)
years. The differences at 6 and 10 years approached
statistical significance. The median score of subjects

was higher than that of controls at 6, 7 and 9 years
and lower at 10 and 11 years. There was a
statistically significant weak negative correlation
(Pearson's) between age and median overall scores
in the subjects (r = - 0.467, p < 0.001)). The
correlation among the controls was not statistically
significant (r=-0.146,p=0.112).

Table 7: Age specific comparison of median overall scores between subjects and controls

Subjects Controls Mann p —value

Age (years) Median (Mean rank) Median (Mean rank) STz L

5 80.63 (18.50) 82.34 (18.50) 162.00 1.000
6 99.10 (5.00) 91.49 (2.00) 0.00 0.050
7 87.68 (22.00) 82.38 (15.00) 99.00 0.045
8 84.35 (31.70) 86.39 (29.30) 414.00 0.594
9 72.54 (29.38) 59.88 (19.63) 171.00 0.015
10 91.47 (2.00) 97.47 (5.00) 0.00 0.050
11 65.00 (19.25) 71.83 (29.75) 162.00 0.009

DISCUSSION are more affected by asthma before puberty. The

In this study of aspects of academic
performance and its determinants among primary
school children with asthma, the overall academic
performance of the subjects as well as in selected
school subjects of children was comparable with that
of age-, sex- and socio-economic class- matched
controls.

The finding of a male preponderance among
the subjects is consistent with the reports from
previous studies (Falade et al. 1998; Fajt and
Wenzel, 2009; Detjen, 1991) which noted that males

reason suggested was the smaller lung size in males
in childhood which however becomes larger in
adulthood (Falade et al. 1998). The male
preponderance may also reflect preferential
treatment, even in health matters, given to male
children in our environment (Ezenwosu et al. 2013).
The subjects in this study were recruited from the
hospital.

Majority of the subjects belonged to socio-
economic classes | and Il and none of the subjects
were in socio-economic class V. This is in keeping
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with earlier reports (Liu et al. 2007; Littlejohns and
Macdonald, 1993) that noted asthma to be one of the
few diseases that are more common in the higher
socio-economic classes. The reason could be due to
life style encounters like early use of formula feeds,
canned foods with additives and other social factors
that are more common among people of higher
socio-economic class compared to those in the lower
socio-economic classes and can predispose to
airway hypersensitivity. It could also indicate that
more parents in the higher socio-economic classes (I
and 1), compared to those in the socio-economic
classes Il1and IV, avail themselves of the specialized
services offered by the teaching hospital (Ezenwosu
etal.2013).

The overall academic performance of
subjects did not differ from those of controls. This
corroborates the findings of earlier studies
(Silverstein et al. 2001; Gutstadt et al. 1989; Le
louam and Schweitzer, 2004) and could be because
majority of the subjects in this study had good
asthma control which may have masked the effect of
asthma on academic performance. However Fowler
and colleagues (1992) working in the USA reported
a greater likelihood of poor academic performance
among children with asthma compared with healthy
children. This was an epidemiological survey on
children using the grade system of education which
did not exclude other chronic conditions known to
affect academic performance. In contrast to the
study by Fowler and colleagues (1992) this study
excluded children with chronic diseases such as
SCA, Epilepsy and cerebral palsy that are known to
affect academic performance of children. Other
confounding variables like socio-economic class
were also accounted for.

Studies on academic performance of
children with other chronic diseases such as Sickle
Cell Anaemia (Ezenwosu et al. 2013) and epilepsy
(lbekwe et al. 2008) done in the same study
environment using similar study design as used in
this study, found that overall academic performance
of these children were not significantly different
from their age-, sex- and socio-economic class-
matched classmates. The reason for this finding
could be the similarity between these studies since
they were all hospital- based using children who are
accessing specialized care in the hospital which
could have masked the effect of the disease on their
academic performance when compared to their
healthy controls.

There was also no difference in academic
performance between subjects and controls with
regards to selected specific subjects. This finding is
in agreement with the work by Gutstadt and
colleagues (1989) and is also similar to the findings
from studies on other chronic diseases like SCAand

epilepsy (Ogunfowora et al. 2005; Ibekwe et al.
2008; Alikor, 2007). However; this finding is at
variance with that of Krenitsky-Korn (2011) who
reported that children with asthma scored
significantly lower in mathematics when compared
with children without asthma. While Krenitsky-
Korn's work was based on interviewer reported
responses on performance in mathematics only, this
study more objectively obtained and used the scores
of the children in mathematics as well as in three
additional key subjects (English, Sciences, Social
studies) over an academic year

Differences were noted between subjects
and controls of the same gender in overall academic
performance and performance in selected key
subjects. Male subjects had better academic
performance overall as well as in mathematics and
social studies compared to male controls. This
differs from the report by Krenitsky-Korn (2011)
and Gutstadt and colleagues (1989). Also female
subjects performed poorer than their female
Controls in English. The reason for these differences
is unclear. However, the better academic
performance noticed among male asthmatics
compared to male controls could be because these
male asthmatics reduce activities that may result in
asthma attacks and channel their time and energy to
reading and other academic activities. The
significantly higher proportion of males compared
to females in the study population may also have
influenced these findings.

Male subjects compared favorably well
with female subjects in overall performance and in
the four specific subjects but male controls
performed significantly poorly compared to female
controls The reason for these gender differences in
academic performance between male and female
subjects and controls is also unclear. Earlier works
had suggested that males perform better than
females especially in mathematics and science and
this was linked to differential development in the
cerebral hemispheres of males and females during
intra-uterine life caused by circulating peri-natal
hormones (Berenbaum et al. 1995), social factors
(Andre et al. 1999) and genetics (Martin et al. 1997;
Plomin et al. 2008; Rijsdijk and Sham, 2002).
However, more recently the reverse is believed to be
the case as female children are reported to perform
better than their male colleagues in virtually all
subjects including Mathematics and Sciences that
were previously thought to be within the male
domain (Halpem, 2007). It was suggested that social
and cultural factors could be among several possible
explanations for this new trend and that parents may
assume boys are better at mathematics and science
so they might encourage girls to put more effort into
their studies, which could lead to the slight
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advantage girls have in all courses (Halpem, 2007).
Gender differences in learning style were also
suggested as another possibility as girls tend to study
in order to understand the materials, whereas boys
emphasize performance (Halpem, 2007).

CONCLUSIONS
The overall academic performance of
primary school children with asthma is similar to
that of non-asthmatic children in the same setting.
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