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Abstract

Introduction

Adolescent childbearing remains a major challenge to improving neonatal mortality espe-

cially in Sub Saharan countries which are still struggling with high neonatal mortality rates.
We explored essential newborn care practices and associated factors among adolescent

mothers in Western Uganda.

Methods

Data were collected among 410 adolescent mothers with children aged one to six months in
Hoima district. Three composite variables (appropriate neonatal breastfeeding, cord care
and thermal protection) were derived by combining related practices from a list of recom-
mended newborn care practices. Logistic regression analysis was conducted to identify fac-
tors independently associated with practice of essential newborn care.

Results

Appropriate newborn feeding, optimal thermal protection and dry cord care were practiced
by 60.5%, 67.2% and 31% of adolescent mothers respectively. Independent predictors’ of
cord care were: knowledge of cord care (AOR 5.34, 95% CI (1.51-18.84) and having deliv-
ered twins (AOR 0.04, 95% CI (0.01-0.22). The only predictor of thermal care was knowl-
edge (AOR 25.15, 95% CI (7.01—90.20). Staying in a hospital for more than one day
postpartum (AOR 2.45, 95%CI (1.23-4.86), knowledge of the correct time of breastfeeding
initiation (AOR 14.71, 95% CI (5.20—41.58), predicted appropriate neonatal feeding,
whereas; adolescent mothers who had had a caesarean delivery (AOR 0.19, 95%

CI (1 0.04-0.96) and a male caretaker in the postnatal period (AOR 0.18, 95% CI (0.07—
0.49) were less likely to practice the recommended newborn feeding.
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Conclusion

Sub optimal essential newborn care practice was noted especially suboptimal cord care.
Adolescent mothers should be a focus of strategies to improve maternal and neonatal
health.

Introduction

Globally, about sixteen million girls aged 15 to 19 years and two million girls under the age of
15 give birth every year. Ninety five percent of these are in Sub Saharan countries [1]. Within
individual countries in Sub Saharan Africa, adolescent births are more likely to occur among
poor, less educated and rural populations because of reasons like; lack of access to contracep-
tion, early marriage, poor or limited access to education, cultural norms, poverty to mention
but a few [2-4]. Adolescent pregnancy poses a challenge to improving maternal and child sur-
vival because pregnant adolescents and adolescent mothers are likely to be uneducated, unem-
ployed and poor and might not therefore seek or utilize health care services for either
themselves or their newborns’ at critical times [5-7]. Thus increased risks of maternal morbid-
ity and mortality have been noted among pregnant and adolescents mothers [8].

Apart from the risk to themselves, babies born to adolescent mothers are also at risk of mor-
tality and morbidity. The vulnerabilities of neonatal hood are compounded by the young
maternal age thus increasing the risks for both maternal and child mortality. Among babies
born to adolescents, higher risks of preterm births, low birth weight, stillbirths, and newborn
deaths compared to babies born to older mothers have been previously reported [4,5,9-13].

Uganda like other sub Saharan countries has high rates of teenage pregnancy. One quarter
of adolescent girls have started reproduction, the neonatal mortality rate of adolescent born
babies is at 43/1000 live births compared to 27/1000 live births among the babies of older
women [14]. In this setting, community segregation and stigma attached to early pregnancy
[15] coupled with the inability to afford financial costs of pregnancy, child birth and care [16]
often times prevents the pregnant adolescents from seeking care, having the autonomy to
make decisions [6] and accessing the best choices for themselves and their children’s health,
resulting in critical delays and unnecessary deaths [17,18].

To reduce neonatal mortality and morbidity, the World Health Organization (WHO) rec-
ommends essential newborn care practices including promotion and support for early initia-
tion of exclusive breastfeeding, thermal protection including promoting skin-to-skin contact,
hygienic umbilical cord and skin care among others [19]. In Uganda, global strategies to
reduce neonatal mortality like The Every Newborn Action Plan (ENAP) [20] have transcended
into the Reproductive Maternal, Newborn and Child health Sharpened Plan for Uganda [21].
The Reproductive Maternal, Newborn and Child health Sharpened Plan for Uganda just like
ENAP advocates for implementation of evidence based interventions to improve maternal and
neonatal mortality focusing on vulnerable groups like adolescents to improve equity and
access to health care for both the mother and newborn as a way of reducing mortality.

While evidence exists about essential newborn care practices among older women in
Uganda [22-25], little has been documented among adolescent mothers.

This study therefore aimed to describe the essential newborn care practices and identify the
associated factors among adolescent mothers in order to inform policy and development of
feasible and sustainable community-based interventions that can improve the survival of
newborn.
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Methods
Study setting

This study was conducted in four sub counties in Hoima district. Hoima district is located in
the mid-Western part of Uganda 200 km from Kampala, the capital city. Hoima has an esti-
mated population of about 575,100 people and covers an area of 9442.9 sq. Km. Twenty three
percent of adolescents in Hoima district have already started reproduction [14].

The district population is served by; 1 referral hospital, 2 Health Centre IV’s, 14 Health
Centre III's and 14 Health Centre II’s. These public facilities are complimented by 5 private
dispensaries, 17 clinics and a team of 1023 community health workers, locally known as Vil-
lage Health Team members (VHTSs) offering home-based child health services spread out in
the district.

Study design, sampling method and data collection

This cross sectional study was conducted in the months of July and August 2014 using inter-
viewer administered questionnaires. The required number of clusters and sample size was
determined using Bennett’s method of cluster sampling [26]. Thus 82 clusters and a sample of
410 adolescent mothers was determined basing on the prevalence of dry cord care of 38%
determined from a previous study in Eastern Uganda [25], a design effect of 1.036 [14] and a
sampling error of 5%.

Lists of villages (clusters) from four randomly selected sub counties out of the seven that
form Bugahya Health Sub District (HSD) were obtained from the planning department in
Hoima district. Eighty two villages were then randomly selected using simple random sam-
pling with replacement from a cumulative total of 208 villages that made up the four selected
sub counties. In each selected village, VHTs or local council leaders guided research assistants
to households with an adolescent mother having a child that was less than six months. Inter-
views were held with the consenting adolescent mothers in their homes. Where a household
had two or more adolescent mothers, the youngest one was interviewed.

We recruited adolescent mothers aged 15 to 19 years who had children aged 1 to 6 months.
Other studies done in Uganda have considered mothers with children of almost the same age
group [25,27]. We excluded adolescent mothers who were sick or not at home at the time of
the study.

Trained research assistants collected data using a questionnaire that had been previously
pre tested and translated into Runyoro, the predominant local language in the area.

Study outcome variables and data analysis

Three composite variables; appropriate neonatal breastfeeding, dry cord care and optimal ther-
mal protection were generated from a list of seven recommended postpartum essential new-
born care practices. Dry cord care was defined as no substance applied to the cord during the
first seven days of life. Optimal thermal care was defined as a mother having practiced two or
more optimal thermal protection practices (baby put skin-to-skin at birth or baby wrapped in
warm clothes or the first bath delayed till twenty four or more hours). Appropriate neonatal
breastfeeding was defined as initiating breastfeeding within the first one hour after birth and
having practiced exclusive breastfeeding in the first six months. The above composite variables
were dichotomized to Yes or No. Optimal thermal care and appropriate newborn feeding, the
variables were dichotomized Yes if the mother reported any two or all the recommended prac-
tices under each category or No if 2 or more recommended practices were missing [25].
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Maternal social demographics, child demographics, number of ANCs the adolescent
mother attended, place of delivery, gender of the person that helped the adolescent mother in
the postpartum period, skilled birth attendance, number of VHT visits during the neonatal
period were assessed as some of the independent variables.

Data were entered using Epi info version 3.5.4, cleaned and later exported to STATA 12.0
for analysis. The svyset command in STATA was used to take care of the cluster effect of our
data collection technique. Univariable analysis was done to describe the data while Odds ratio
tests were used at bi-variable analysis to assess for any statistical associations between each
dependent variable and each of the independent variables. All statistical tests were considered
significant at p <0.05. At multivariate analysis, all variables with a p value less than 0.2 together
with those previously cited in literature to have a bearing on essential newborn care were fitted
in logistic regression models to identify factors independently associated with each outcome.
A variable was considered statistically significant if the p <0.05.

Ethics

The Makerere University School of Public Health Higher Degrees research and Ethics com-
mittee and Hoima listrict local government respectively approved the study protocol, the con-
sent procedure and study tools. In this study, per ethics approval, adolescent mothers below 18
years were considered to be emancipated minors, so written informed consent was obtained
from each adolescent mother before the interviews began. Each adolescent mother who con-
sented to take part in the study was thus required to append a signature or a thumb print to
the consent form.

Results

All the eligible adolescent mothers approached consented to participate in the study thus a
total of 410 adolescent mothers were interviewed. The mean age was 17.9 (SD + 1.11). Fifty
five percent (227/410) were married or co habiting, 64.3% (264/410) had obtained primary
education and only 27.1% (111/410) were currently employed. Only 52.4% (215/410) had
attended the recommended four ANCs before delivery. Seventy eight percent (323/410) had
delivered in a health facility, and 52.0% (113/217) had received three or more postnatal home
visits by VHTSs (Table 1).

Newborn care practices

Only 31% (127/410) adolescent mothers practiced dry cord care. Majority of the newborns’
had potentially hazardous substances applied to the cord. Fifty one percent (146/283) had
applied salty water, 20.1% (57/283) local herbs and 11.7% (33/283) applied talcum powder
(Table 2).

Sixty seven percent (276/410) were judged to have practiced the recommended thermal
protection. As per the individual thermal care practices, 85.1% (349/410) reported that they
had wrapped their babies in warm clothes, 66.3% (272/410) had delayed their newborns’ first
bath by twenty four hours.

Appropriate newborn feeding was practiced by 60.5% (248/410) of the adolescent mothers.
Initiation of breast feeding within one hour and colostrum being given were nearly universal
in this study group at 71% (291/410) and 89.8% (368/410) respectively (Table 2).
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Table 1. Background characteristics of adolescent mothers.

Characteristic Frequency (%)

Age (n=410)

15 7 1.7
16 51 12.4
17 68 16.6
18 107 26.1
19 177 43.2
Parity (n=410)

1 295 72.0
2 93 22.7
3 18 4.4
4 4 1.0
Marital status (n = 410)

Not married/ single 183 44.6
Married/ cohabiting 227 55.4
Highest level of education (n = 410)

None 40 9.8
Primary 264 64.4
Secondary and beyond 106 25.8
Occupation (n =410)

Un employed 299 72.9
Employed 111 27.1
Number of ANC attended (n = 410)

None 6 1.5
1 22 5.4
2 61 14.9
3 106 25.8
4+ 215 52.4
Place of delivery(n = 410)

Health facility 323 78.8
Outside health facility 87 21.2
Type of Delivery (n = 410)

Vaginal 389 95.6
Caesarean section 18 4.4
Number of VHT visits in the postnatal period (n =217)

1 52 24.0
2 52 24.0
3 113 52.0

doi:10.1371/journal.pone.0166405.t001

Factors associated with essential newborn care practices among

adolescent mothers

Dry cord care. At bi-variate analysis, adolescent mothers who had knowledge of dry cord
care (crude odds ratio 4.39, 95% CI (2.28-8.07) and a male caretaker in the postnatal period
(crude odds ratio 2.09, 95% CI (1.11-3.97) were more likely to report dry cord care while those
that had delivered twins (crude odds ratio 0.28, 95% CI (0.10-0.78) were less likely to report
having practiced dry cord care. After logistic regression, we found the independent predictors
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Table 2. Essential Newborn Care practices by the adolescent mother.

ENC practice Frequency Percentage (%)
CORD CARE PRACTICES

Dry cord care (n =410) 127 31
Substances applied to cord (n = 283)

Salty water 146 51.6
Local herbs 57 20.1
Powder 33 11.7
Soot 29 10.2
Surgical spirit 10 3.5
Animal droppings 3 1.1
Others 5 1.8
THERMAL CARE PRACTICES

Optimal thermal care (n =410) 276 67.3
Skin to skin care (n=117) 81 69.2
Baby wrapped in warm clothes 349 85.1
First bath delayed by 24 hrs 272 66.3
NEWBORN FEEDING PRACTICES

Appropriate breastfeeding practice (n = 410) 248 60.5
Initiated of breastfeeding within 1 hr 291 71.0
First feed given to newborn

Breast milk 318 77.6
Water 42 10.2
Glucose 44 10.7
Infant formula 4 1.0
Others 2 0.5

doi:10.1371/journal.pone.0166405.t002

of dry cord care to be knowledge of dry cord care (Adjusted odds ratio 5.34, 95% CI (1.51-
18.84) and having delivered twins (adjusted odds ratio 0.04, 95% CI (0.01-0.22) (Table 3).

Optimal thermal protection. Adolescent mothers who had attended four or more ANC
(Crude odds ratio 1.20, 95% CI (1.03-1.40), those knowledgeable about thermal care practices
(crude odds ratio 15.91, 95% CI (8.72-29.02) and those that had delivered low birth weight
babies (Crude odds ratio 1.76, 95% CI (1.02-3.03) were more likely to report having practiced
the recommended optimal thermal protection. While the adolescent mothers who had deliv-
ered outside health facilities (Crude odds ratio 0.43, 95% CI (0.24-0.76) were less likely to
report practice of optimal thermal protection as compared to those who had delivered in
health facilities. Surprisingly, knowledge (Adjusted odds ratio 25.15, 95% CI (7.01-90.20) was
the only independent predictor of optimal thermal care (Table 3).

Optimal neonatal breastfeeding. At bi-variate analysis, having had a caesarean birth
(crude odds ratio 0.12, 95% CI (0.03-0.46), a male caretakers in the postnatal period (crude
odds ratio 0.55, 95% CI (0.25-1.23) were negatively associated with the practice of the recom-
mended newborn feeding while having stayed in hospital for more than a day postpartum
(crude odds ratio 3.69, 95% CI (2.10-6.49) and knowledge of the correct time to initiate breast-
feeding (crude odds ratio 15.51, 95% CI (6.06-39.69) were the positive predictor for practice of
appropriate neonatal feeding.

In the adjusted analysis, the independent predictors of optimal newborn breast feeding
were: staying in hospital for more than a day postpartum (adjusted odds ratio 2.45, 95% CI
(1.23-4.86), knowledge (adjusted odds ratio 14.71, 95% CI (5.20-41.58), having had a
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caesarean birth (adjusted odds ratio 0.19, 95% CI (0.04-0.96), and a male caretakers in the
immediate postnatal period (adjusted odds ratio 0.18, 95% CI (0.07-0.49) (Table 3).

Discussion

In this study, we found sub optimal practices in relation to cord care, thermal protection and
breastfeeding among adolescent mothers. Care for newborns’ was characterised by applying
potential harmful substances to the cord stump, early bathing and giving pre- lacteal feeds.
These findings are not very different from what previous studies that have reported about
essential newborn care practices among women of the general reproductive age in rural
Uganda [22-25]. A qualitative study found that adolescent mothers learnt how to care for their
newborns by observing what older mothers did [28]. However, older mothers may not always
exhibit recommended newborn practices (27).

Cord care practices

Adolescent mothers exhibited poor cord care practices. Seven out of ten adolescent mothers
had placed potentially harmful substances like salty water, local herbs, talcum powder on the
newborns cords. Similar findings have been previously reported in other settings among ado-
lescent mothers [29] and among women of the general reproductive age group in Nepal [30]
and in Uganda [27]. Reasons such as the perceived fast healing, quicker falling off of the cord
stump and traditional beliefs have been elucidated previously for poor cord care [23,25,31].
Applying substances on the cord exposes the newborns to infections like sepsis. Infections are
one of the leading causes of neonatal mortality in Sub Saharan Africa [17] and in Uganda [32].

Interestingly, although 62% were found knowledgeable of dry cord care, only 31% reported
having practiced dry cord care. This is indicative of a knowledge to practice gap. We hypothe-
size this could be explained by two reasons; 1) the adolescent mothers learn or are influenced
by older women who might not always be the source of correct information and 2) the belief
that applying substances could help facilitate fast healing. Previously, Waiswa et al [23] and
Mangwi et al [28] have elucidated similar reasons to explain poor cord care.

We also found that adolescent mothers who had delivered twins were found less likely to
practice dry cord care. In the study area, having a multiple birth or being a twin is associated
with a lot of cultural and traditional practices associated with smearing herbs on twin babies
bodies. Often these cultural practices might expose the children to potentially harmful prac-
tices in the neonatal period ranging from deprived feeding to additives or substances being
placed on the cord stump. Although the World Health Organisation recommends dry cord
care, it gives provision for use of chlorhexidine in situations only to replace application of a
harmful traditional substance, such as cow dung to the cord stump [33]. In Uganda, dry cord
care is still the recommended practice for cord care.

Optimal thermal care practices

Adolescent mothers who had no knowledge of the recommended optimal thermal protection
practices were found less likely to have practiced optimal thermal protection. Sub optimal ther-
mal protection practices characterised by early bathing within 24 hours of delivery and mini-
mal practice of skin to skin care were reported. Previously, Mangwi et al and Byaruhanga et al
have reported sub optimal thermal care among women of the general reproductive age [27,34].
Among adolescent mothers and some health workers, poor knowledge and poor acceptance of
simple methods to maintain a warm chain from birth till the end of the neonatal period have
been documented as risk factors for poor neonatal thermal care [25,27,31,34,35].
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Breastfeeding practices

Sixty percent of the adolescent mothers had initiated breastfeeding within one hour after birth.
This is different from findings in India where less than fifty percent of adolescent mothers
reported initiation of breastfeeding within one hour [29]. In this study, staying for more than
one day in hospital postpartum was associated with the practice of appropriate newborn feed-
ing. This finding could be explained by the fact that adolescent mothers who had stayed longer
in hospital were more likely to benefit from the knowledge and supervised postnatal care by
health workers for both the mother and newborn [14]. According to the Sexual and Reproduc-
tive Health Guidelines of Uganda, a newborn is expected to receive a postnatal check-up
(including ensuring initiation of breastfeeding) within the first 24 hours of life [36]. In areas of
high neonatal mortality, the timing, package and provider of postnatal care play a critical role
in initiating mothers and caregivers into the recommended essential newborn practices
[33,37]. Having had a male caretaker was a risk factor for poor newborn feeding practices. In
this setting, traditionally the caretaking role is mainly by women, so men are unlikely to know
when to initiate or how to feed the newborn and may not be in position to guide the adolescent
mothers about appropriate newborn feeding practices. In Uganda, there has been low male
involvement in activities like ANC and postnatal care which are critical for learning about
essential newborn care practices. This may explain the low levels of knowledge of essential
newborn care among men [38], hence inability to mentor the adolescent mothers. Although
no literature was found to corroborate any association between male caregivers and breast-
feeding practices in an African setting, a comparative cross sectional study done in Bangladesh
noted that although men generally had low knowledge levels of newborn care, it could be
enhanced through behaviour change communication [39] and involving men in ANC
activities.

Methodological considerations. One key limitation of this study could have been recall
bias. The study was not able to observe the newborn care practices but rather depended solely
on recall and maternal accounts. To minimize recall bias, we limited our interviews to only
mothers with babies up to six months.

Secondly, not all villages had registers of recently delivered mothers. As a result the VHTs
in those villages were enlisted to record the adolescent mothers before the study started. This
could have resulted in incomplete VHT lists but also inability to rule out the probability that
the VHT might have recorded only those adolescent mothers that they had visited.

Conclusion

Findings revealed sub optimal essential newborn care practices among adolescent mothers.
Applying potentially harmful products on the cord stump, sub optimal thermal care and early
bathing were the major indicators of poor cord care and optimal thermal protection practices
among adolescent mothers.

Adolescent mothers should be a focus of strategies to improve maternal and neonatal
health. Innovative strategies like special ANC days for pregnant adolescents and a follow up
mechanism after delivery at community level by community health workers could improve
essential newborn care among adolescents.

Supporting Information

S1 File. Adolescent Mother Questionnaire.
(DOCX)
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