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ABSTRACT

Background: Infant health inequalities respon-
sible for high infant sicknesses and deaths in
our setting could depend to a large extend on
maternal inequalities like socioeconomic class
(SEC), age and human immunodeficiency virus
(HIV). Objective: To look at maternal inequalities
(SEC, Age and HIV), to predict well-being of
neonates during infancy. Methods: Subjects
were selected using systematic random sam-
pling. Maternal education, occupation, age and
HIV status were obtained using a questionnaire;

their SEC was derived using the Oyedeji’s model.

Gestational age (GA) of the neonates was esti-
mated from their mother’s last menstrual period,
obstetric ultrasound scan reports or the Du-
bowitz criteria; and birthweight (BW) was de-
termined using the basinet weighing scale,
which has a sensitivity of 50 grams. Results:
Ninety mother-neonatal pairs were enrolled, 47
(52.2%) neonates were males and 43 (47.8%)
females. Most of the neonates were term 66
(73.3%) and of normal BW 75 (83.4%). A signifi-
cant association existed between maternal va-
riables and the likely hood of the subjects being
less healthy during infancy (x°* = 126.528, p <
0.005). Maternal age had a negative correlation
coefficient with GA (r = -0.200) and BW (r =
-0.115) and comparison of MA, GA and BW was
significant (F = 2662.92, p < 0.0001). Conclusion:
The combine effects of maternal SEC, Age and
HIV have predicted less healthy neonates during
infancy. Neonates in the present work are more
prone to sicknesses and ill-health during in-
fancy.
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1. INTRODUCTION

The infant mortality rate in Nigeria is around 98/1000
[1]. Developing countries have 2.4 times higher rate of
infant mortality than developed ones [2]. Infant health is
influenced by maternal factors such as maternal socio-
economic class (SEC), age and human immunodefi-
ciency (HIV). These factors have enormous public health
implications, such as huge medical bills on governments,
individuals or health insurance. For instance, the Joint
Center for Political and Economic Studies in 2009 re-
ported that medical expenses that included infancy re-
lated illnesses costed billions of dollars [3]. Mothers who
belong to low SEC are not only more vulnerable to ill-
health with high mortality rate; their infants also suffer
from diseases that could lead to death. Suthers [4] in
2008 published that hundreds of thousands of children
died in infancy from causes that included low maternal
SEC. Mothers of low SEC are much prone to social vices
like discrimination, isolation which have negative health
implications on their infants. More so, Derose and Baker
[5] in 2000 found that mothers who cannot communicate
effectively have problems utilizing the healthcare ser-
vices and are more likely to have health needs of their
infants like immunization un-attended to.

Maternal age (MA) under thirty has been linked to in-
fant abuses, maltreatment and lack of immunization [6].
Maternal inexperience might be responsible for poor
infant health in mothers under thirty years of age. Infants
that are HIV exposed are more likely to lose their HIV
parents due to medical and socioeconomic inadequacies
especially in developing countries like ours. As such,
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these infants are more likely to be nurtured in poverty
without adequate nutrition, shelter, safe drinking water,
health care services, immunization and proper environ-
mental sanitation [1,7]. These factors in our locality con-
stitute a threat to infant’s survival because of high dis-
ease burden and deaths that are associated with them.

Vast literature reviews showed dearth of information
on the triple effect of maternal SEC, age and HIV to pre-
dict well being of neonates during infancy especially in
developing countries. More so, no such study has been
done in Nigeria to the best of my knowledge. This ma-
nuscript aimed at: 1) To determine the contributory roles
of maternal SEC, age and HIV on babies well-being
during infancy based on rational data; 2) To provide re-
levant public health information regarding babies health
during infancy in Maiduguri, Borno state, North-Eastern
Nigeria.

2. MATERIAL AND METHODS
2.1. Study Area

The study was conducted at the Department of Paedi-
atrics and Obstetrics unit of the University of Maiduguri
Teaching Hospital, (UMTH), Borno State, Nigeria. Be-
ing the largest health facility in the region, the UMTH
serves as a referral hospital for six North-Eastern States
of Nigeria and neighboring countries of Chad, Cameroon
and Niger Republics.

2.2. Ethical Considerations

The present study protocol was reviewed and ethical
clearance authorized by the Medical Research and Ethics
Committee of the UMTH. All work was performed ac-
cording to the international guidelines for human expe-
rimentation in clinical research [8]. Informed consent
from parents was also obtained after explaining the pur-
pose and the objectives of the study. Parents had unlim-
ited liberty to deny consent or opt out of the study with-
out any consequences.

2.3. Sample Size/Subject Selection

The minimum sample size was determined using sta-
tistical formula, which computes four percent crude birth
rate for Nigeria at 95% confidence interval and alpha
levels of 0.05 [1,7,9]. This sum up to 60; but 50% of this
was added to maximize power. Therefore, the study
population consisted of 90 mother-neonatal pairs. Par-
ticipation in this study was voluntary and consenting
pregnant women were selected using systematic random
sampling method where the first of every four pregnant
woman was picked as they presented to the labor ward.
Where the first did not fulfill the inclusion criteria, the
immediate next pregnant woman that qualified was se-
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lected. Pregnant women who had their antenatal care,
consented to HIV screening and delivered at the UMTH
were eligible to participate in this study. Severely sick
pregnant women or those who decline consent for the
study were excluded.

Maternal education, occupation, age, HIV status was
obtained using a questionnaire from antenatal health re-
cords and in some instances from the mothers themselves.
Maternal SEC was obtained from educational and occu-
pational attainment of a mother using the Oyedeji’s
model [10]. Gestational age (GA) of the neonates was
determined from their mother’s last menstrual period or
obstetric ultrasound scan reports or the Dubowitz criteria
[11]. Birthweight (BW) of the neonates was measured
using the basinet weighing scale that has a sensitivity of
50 grams. Neonates weighing greater than 3.99 kg were
classified as macrosomia, those weighing 2.5 - 3.99 kg as
normal and those less than 2.5 kg were low birth weight
[12].

2.4. Statistical Analysis

Data were expressed as frequencies; mean (SD) and
95% confidence intervals (CIs). Correlation coefficient
of MA with GA and BW was obtained; Chi-square and
analysis of variance (ANOVA) were used to investigate
categorical and quantitative variables respectively. A
p-value <0.05 was considered significant. Tables were
used for demonstrations. Statistical package for social
science (SPSS) statistical software version 16, Illinois,
Chicago USA was used for all analysis.

3. RESULTS

Of a total of 90 mother-neonatal pairs enrolled in this
study, 47 (52.2%) neonates were males and 43 (47.8%)
were females, and the male to female ratio is 1.09:1.
Most of the neonates were term 66 (73.3%) and of nor-
mal BW 75 (83.4%) (Table 1). There was significant
association between maternal (SEC, Age, HIV) and the
likely hood of the neonates being less healthy during
infancy (> = 126.528, p < 0.005) (Table 2).

Table 3 below shows mean BW, GA and MA of the
study group. The mean BW and GA were normal. Ma-
ternal age had negative correlation coefficient with GA (r =
—0.200) and BW of neonates (r = —0.115) and mean
comparison for MA, GA and BW was significant (F =
2662.92, p <0.0001).

4. DISCUSSIONS

A large number of mothers were in their twenties and
belong to low SEC with one-tenth of them having HIV in
present study. Poverty level is high among mothers of
low SEC, which could lead to sexual exploitation, early
pregnancy in addition to being prone to sexually trans-
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mitted diseases like HIV [7]. Similar observation was
reported in Lagos, Nigeria, Sudan and other sub-Saharan
countries of the world [1,13]. Reasons being that higher
proportion of mothers are illiterate, not gainfully em-
ployed, and are therefore at increased risk of poverty,
early pregnancy and HIV.

Most of the neonates that participated in this study are
more vulnerable to illnesses going by the prediction of
this work. This corroborated findings of Williams [14] in
the United States in 2005. Socioeconomic class in most
circumstances can predict a person overall health status.
Braveman and Egerter [15] in 2008 have highlighted that
maternal access to quality healthcare services and prog-
nosis depends on their SEC among other determinants.
For instance, low SEC mothers are indigent and are more
likely to suffer from ill-health, physical and cognitive
defects and deaths arising from inadequate access to

Table 1. Birth characteristics of the neonates.

Characteristics Frequencies Percentages
Sex
Male 47 522
Female 43 47.8
GA
Preterm 11 12.2
Term 66 73.3
Post-term 13 14.5
BW
LBW 12 13.3
Normal 75 83.4
Macrosomia 3 33

GA = Gestational age, BW = Birthweight, LBW = Low birthweight.

Table 2. Prediction of infant wellness using maternal variables.

Maternal variables N (%) Prediction of infant wellness

SEC
Low 72 (80) +ve
High 18 (20) —-ve

Age (years)

Less than 30 75 (83.3) +ve
Greater than 30 15 (16.7) —-ve

HIV
Positive 9 (10) +ve
Negative 81 (90) -ve

()(2 =126.528, p < 0.005); SEC = Socioeconomic class; HIV = Human Im-
munodeficiency Virus; +ve = Positive prediction of sickness during infancy
(less healthy infants); —ve = Negative prediction of sickness during infancy
(healthy infants).
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Table 3. Birthweight, gestational age and maternal age profile
of the subjects.

Variables Mean (SD) 95% ClI
BW (kg) 3.0 (0.6) 29-3.1
GA (weeks) 38.6 (2.0) 38.2-39.0
MA (years) 23.9(5.3) 22.8-25.0

(F=2662.92, p <0.0001); BW = Birthweight; GA = Gestational age; MA =
Maternal age; CI = Confidence intervals.

health services and sub-standard health care delivery [15].
Now, if these mothers are sick, their infants are also at
risk of being less healthy because of in proper nurturing.
Furthermore, low SEC mothers are more likely to be less
educated and unemployed. These mothers could experi-
ence hunger from malnutrition, environmental inequali-
ties from poor infrastructure like poor housing, inade-
quate roads and un-safe drinking water [15]. All of which
contribute to infants recurrent sicknesses thereby making
their overall health outcome poor.

Majority of mothers in current study are less than 30
years old and young age has been associated with poor
quality of infants’ health [16]. Similar observation was
made by Pittard et al [6] in South Carolina in 2008.
Some of the reasons advanced for this are firstly, many
unplanned and unregistered pregnancies have been asso-
ciated with young age. Secondly, pregnancy in younger
age has striking psychological, social and physiologic
events that could have negative impact on neonates dur-
ing infancy. For example, young age mothers may not
consider it important to have a health seeking behavior
for themselves and their infants. Thirdly, infant abuses,
maltreatment, lack of immunization and lower income
have been reported to be more in infants of young age
mothers [6,16,17]. All these would contribute to inade-
quate care of an infant making them highly susceptible to
being sick repeatedly during infancy.

In as much as young age could be associated with
health inequality in infants, advancing MA also may
have a negative impact on infant health [13]. The present
study revealed that MA varies indirectly with BW of the
neonates. That is to say, with increasing MA, the weight
of the neonates reduces. This concurred findings by Elta-
hir [13] in Sudan in 2008 that could probably be ex-
plained by maternal wear and tear due to ageing. There-
fore advanced aged mothers are more likely going to
give birth to low BW babies, which has been associated
with high infant morbidities and mortalities.

Ten percent of the neonates from this study are vul-
nerable children because they are HIV exposed [1,7]. As
such, they are susceptible to recurrent diseases particu-
larly lung infections, malnutrition, intentional and unin-
tentional injuries just to mention a few [7]. The HIV ex-
posed infants stand the risk of being orphans. Studies
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have shown that millions of children are now orphans
because of HIV/AIDS, greater of these are resident in
sub-saharan Africa [1,7,18]. The loss of one or both par-
ents pervades every aspect of an infant’s life, their emo-
tional, physical and mental well-being. It deprives infants
of their right to parental and family care making them
prone to stigmatization and discrimination, which could
further predispose them to ill-health.

5. CONCLUSION

Young age mothers from low SEC constituted most of
the study cohorts and the combine effects of maternal
SEC, Age and HIV have predicted less healthy neonates
during infancy. In the light of this, neonates from current
work are more liable to sicknesses that may impact nega-
tively on their overall health during infancy.

6. LIMITATION

This work was a uni-centered study; therefore, caution
is needed in generalizing the findings of this study.

7. RECOMMENDATIONS

In order to optimize infant health in our environment,
there is the need for relevant authorities to implement
strategies that will empower women socioeconomically
like vocational and skilled acquisition training. These
will help increase maternal income that is required to
offset hospital bills of both mother and infants. There is
also the need for women to be well informed on safe
reproductive health practices, which may help them plan
towards child up-bringing, prevent wanted pregnancies
and contracting HIV. Studies of this kind in the future
should include mother-neonatal pairs from multiple
health centers in order to have a representative cross-sec-
tion of the study population.
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ABBREVIATIONS LBW: Low birthweight;

) ) MA: Maternal age;

BW: Birthweight; SEC: Socioeconomic class;
CI: Confidence interval; SD: Standard deviation
GA: Gestational age;

HIV: Human immunodeficiency virus;
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