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Alison Beriliy Wiyeh

17 Evan Street Kenridge, Durbanville 7550
Cape Town

South Africa

Tel.. +27 731708410

Email: wberiliy@yahoo.co.uk

The Editor
The Lancet Global Health

29" August 2016

A covering letter for the submission of my research article to the Lancet
Global Health

Dear Sir/Madame,

| am Alison Wiyeh, a final year student, enrolled in the Master’s in Clinical Epidemiology
programme, under the Division of Community health, Department of interdisciplinary health
sciences of Stellenbosch University, in South Africa.

I wish to submit my research article titled ““Trends in mortality and factors associated with
mortality and morbidity, amongst hospitalized Low birth weight infants at a tertiary level
hospital in Cameroon 2001-2015” to your journal for publication.

In this article, we describe a retrospective cohort study that examines the trend in mortality rate
of low birth weight infants in Cameroon, and identifies risk factors associated with their
mortality and morbidity. It is an original article, with focus on neonatal health in a middle
income country, hence meets the description of the types of articles published in your journal.

I will be highly honored if given the opportunity to publish my research paper in your journal.
This publication will contribute to the pool of existing evidence in the field of neonatology and
hopefully shape policy with regards to the health care of low birth weight infants.

Sincerely

Alison Beriliy Wiyeh
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Abstract

Background: Babies born with a birth weight of less than 2500grams have a low birth weight
(LBW) and death amongst them accounts for 80% of all neonatal deaths. At the endpoint of
the Millennium Development Goals (MDGs), we evaluate the progress made by Laquintinie
hospital, Cameroon in reducing mortality amongst low birth weight babies, and identify factors
associated with their morbidity and mortality.

Methods: We estimated the mortality rates amongst LBW infants from 2001 to 2015, using a
retrospective cohort study. Hospital records from 2001 to 2014, and the medical files for 2015
of LBW infants hospitalised in this hospital were used to evaluate their outcomes and factors
associated with their morbidity and mortality.

Findings: The overall mortality rate progressively increased from 19-9% in 2001 to 50-7% in
2015, with the greatest increase observed amongst extremely low birth weight infants (ELBW).
In time series analysis, ELBW infants B: 0-49 (95% CI 0.12 - 0.87) and incremental year of
birth B: 1-4 (95% CI 1.04 - 1.81) accounted for the increase in mortality rate. ELBW (OR:
4-3,95% Cl ), VLBW (OR: 2-7,95% CI ) and apgar <7 at 5 minutes (OR: 25, P=0-022) were
risk factors for respiratory morbidity. Apgar <7 at 5 minutes (OR: 5-5, P<0-001) was a risk
factor for neurological morbidity. Factors associated with mortality were VLBW (OR: 4-7
P<0-001), respiratory distress (OR: 9-2, P<0-001), apnoea (OR: 4.2, P0-004) and
gastrointestinal haemorrhage (OR: 5-839, P<0-001).

Interpretation: The mortality rates amongst low birth weight infants hospitalised at
Laquintinie Hospital, increased in the period 2001-2015, and negatively impacted its
achievement of MDG 4.

Funding

No external source of funding
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Introduction

The World Health Organisation (WHO) defines low birth weight (LBW) as a birth weight of
less than 2500 grams.! Subcategories include very low birth weight (VLBW) and extremely
low birth weight (ELBW), with birth weights of less than 1500 grams and 1000 grams
respectively.? Low birth weight occurs either due to prematurity or intrauterine growth
restriction.? About 15% of the world’s 20 million low birth weight babies are born in Sub-
Saharan Africa.® These new-borns experience a lot of complications at birth, and are 20 times
more likely to die than compared to heavier babies.®

During the Millennium Development Goals (MDGSs) period, there was a reduction of about
50% in child mortality globally.* However neonatal deaths still account for 44% of death in
children under 5 years with evidence of a slight decline over the past 15 years.® Hence
reductions in neonatal death rates (age <1 month) are lagging behind those for children aged 1
- 59 months.® In 2012, estimates suggested that more than 80% of deaths in the neonatal period
in sub-Saharan Africa and South Asia, occurred in babies born with a low birth weight.”

The population of Cameroon was projected to be 22,179,707 inhabitants in 2015 distributed in
10 regions. Data suggests that at least 11% of new-borns in Cameroon have a low birth weight.?
The 2011 demographic and health surveys for Cameroon revealed that neonatal mortality
experienced only a slight decrease from 36% in the 90s to 31% in 2011.2 Studies carried out in
Cameroon so far confirm that newborns with a birth weight of less than 2500 grams constitute
a great percentage of children who die during their first 4 weeks of life.>!% At the Yaoundé
Gynaeco-Obstetric and Paediatric Hospital, 64% of all neonatal deaths were as a result of low
birth weight of less than 2500 grams.!!

The fourth MDG aimed at reducing child mortality by striving for a two thirds reduction in

under-five mortality rate between 1990 and 2015. One of the indicators used was the infant
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mortality rate which comprises both neonatal and post neonatal mortality.!? The third
Sustainable development goals (SDG) aims to end preventable deaths of newborns, with a
target neonatal mortality rate of at least as low as 12 per 1,000 live births.® As we transit to
the SDGs it will be important to know the mortality rates and identify risk factors for morbidity
amongst LBW infants as they make up an important proportion of neonates.

The main aim of this study was to describe the trends in the mortality of low birth weight
infants hospitalized at the Laquintinie Hospital in Douala, Cameroon between 2001-2015, and
identify factors associated with mortality and morbidity in 2015. Secondary objectives were to

describe the maternal, obstetric and fetal characteristics of babies hospitalized in 2015.

Research in context

Evidence before this study: The prevalence of low birth weight is higher
in developing countries then developed countries. There is a 20 fold
increase in the risk of mortality amongst infants weighing less than
2500¢g, compared to their heavier counterparts.

Added value of this study: This study highlights the trends in mortality
rate in low birth weight infants in a middle income country during the
millennium development goals, and identifies risk factors for mortality
and morbidity.

Implications of all the available evidence: The totality of the available
evidence will serve to raise awareness on the increase in the poor
outcomes of low birth weight infants. It will also motivate health care
providers and policy makers to design and implement measures that target
specific problems, amongst this group of infants, in settings with limited
resources.
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Methods

Design: We carried out a retrospective cohort study, with data collected between February and

July 2016.
Setting of the study

It was done at the Laquintinie Hospital, the main referral hospital in the city of Douala, in the
Littoral province of Cameroon. This hospital receives the highest number of patients in this
city per year.

Eligibility criteria

Our study population consisted of LBW infants (born before 37 weeks), hospitalized in the
neonatal unit of the Laquintinie hospital Douala, Cameroon between the 1st of January 2001
and the 31st of December 2015. The gestational age was determined either from the mother’s
last menstrual period, first trimester ultrasound, or physical examination by a pediatrician using

the Ballard score. Infants with a birth weight > 2500g were excluded.

Data collection

We used the hospital records of the neonatal unit, containing details on all neonates admitted
in the unit between 1% of January 2001 and 31° of December 2015. We used a predesigned and
tested data collection form to collect anonymized information on the patient’s gender, birth
weight, place of birth, weight on discharge, duration of hospitalization and the outcome on
discharge from the hospital. For newborns hospitalized in the year 2015, we used both the
hospital records and the patient’s individual hospital files, from where we collected
anonymized data on the maternal characteristics (age, educational level, parity and HIV status),
obstetric characteristics (method of delivery and number of children), fetal characteristics such

as the gender, apgar score at 5 minutes, place of birth, delay between delivery and
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hospitalization. For each patient, all laboratory investigations carried out were noted and
complications present at admission as well as those diagnosed during hospitalization were
recorded. Missing outcomes were defined as outcomes that were not filled in the records.
Mortality rate was defined as the number of deaths amongst all low birth weight babies
hospitalized between 2001 and 2015. We defined morbidity as the complications reported from
the time of birth till the infants were discharged from hospitalisation. These complications were
stratified by birth weight category. We identified factors associated with selected morbidities
in 2015. These were respiratory morbidity (respiratory distress + apnea), gastrointestinal
morbidity (NEC+GIT haemorrhage), and neurological morbidity (asphyxia + convulsions).
The data was entered into Microsoft Excel 2010 and analysed using Stata/IC version 14. A
time series analysis was done by multiple regression using the Newey-West estimator. Multiple
logistic regression analysis was used to assess factors associated with mortality and morbidity
in the 2015 cohort. Independent variables were selected from results of bivariate analyses.
Those variables associated with mortality and morbidity at the 90% level of significance or
higher were entered into a backwards stepwise model. Likelihood ratios were used to test
models with entry and removal probabilities set at 0-1 and 0-05 respectively.

Role of the funding source

We received no external funding for this study. The corresponding author had full access to all

the data in the study and had final responsibility for the manuscript submission for publication.

Results

General characteristics

There were 7007 low birth weight babies hospitalised at the Laquintinie hospital during the
study period, with 50-9% being females and 47-6% being male. The gender was unknown in
1-5% of babies. Babies in the birth weight category 1500-2499 made up 72-9% of the all low

10
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birth weights and those with a birth weight of less than 1000g constituted the smallest
population of only 3-4%. These results are summarised in table 1.

Figure 1 illustrates that the total number of low birth weight infants hospitalized progressively
increased during the MDG period by almost 40%, with the highest numbers recorded in 2011
(610) and the lowest in 2004 (285).

The increase in the number of low birth weight was in all birth weight categories, with the

highest being amongst the LBW, as illustrated in figure 2.

Trends in outcomes
From the hospital registries, there were 4 possible outcomes described: dead, alive, discharged
against medical advice (DAMA), or unknown outcome. Compared to 2001, there were more

infants being discharged from the hospital against medical advice in 2015. The mortality rate
gradually increased over from 19.9% in 2001 to 50-7% in 2015. However, in figure 3, we note

that the amount of unknown outcomes peaked in 2005 and gradually decreased to its lowest in
2015, indicating an improvement in the management of data in 2015 compared to the previous
years. Figure 4 sheds more light on the trends in the death rates during the study period.
Mortality rate amongst all birth weight categories increased. However, contrary to the rates of
hospitalisation, the highest death rates were recorded amongst ELBWSs and the lowest mortality
rates amongst those with a birth weight between 15009 and 24999 (figure 4).

The neonates were aggregated according to their month and year of birth, and a time series
analysis was performed on the outcome of mortality percentage per month using multiple linear
regression with Newey-West t statistic test. Findings showed that 2-07 less patients died with
each additional day of hospitalisation (p<0-001) after adjusting for the effects of the year of

birth and the proportion of ELBW neonates. Also, with each additional year of birth 1-4 more
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patients died when other variables were kept constant (p<0-001). However, this was
confounded by the effect of being born with ELBW (table 2). For every one percent increase
in the proportion of ELBW neonates, 0-5 patients died when other variables were kept constant
(p=0-011). Hence, although the increase in mortality rate over time was a partly a result of an
increase in the EBLW babies there were probably other explanatory factors which were not
measured in this study.

For the year 2015, we summarized some socio demographic and obstetric characteristics of the
mothers as well as clinical characteristics of newborns. The majority of mothers whose
educational level was known had attained at least a secondary level of education. 83% were
known to be HIV negative. More mothers (69-3%) gave birth vaginally with most of them
delivering in the hospital where our study was carried (51-4%). The majority (65-6%) of the
deliveries were singleton deliveries and 92-5% of all low birth weight babies were classified
as being premature (Table 3).

In 2015, the most common complications were respiratory distress (62-2%), confirmed
infections (46-7%), anaemia requiring blood transfusion (30-6%), jaundice requiring
phototherapy (29-2%), and apnoea (16-1%). Respiratory distress and apnoea were more
prevalent amongst the ELBW babies and decreased as the birth weight increased, while
infections, jaundice and anaemia were more common amongst babies in the category 1500-
2499¢ (Table 4).

Factors associated with mortality and morbidity in 2015

The majority of deaths (79-1 %) occurred in the early neonatal period (0-7 days). On bivariate
analysis, birth weight, place of birth, HIV status, method of delivery, laboratory investigations,
respiratory distress, infections, jaundice, apnea and GIT haemorrhage were associated with
mortality. However, after multivariate analysis with logistic regression, only birth weight,

apnoea, GIT haemorrhage and respiratory distress remained significantly associated with
12
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mortality. Babies with respiratory distress were 9-2 times more likely to die compared to those
without respiratory distress after adjusting for other variables in the model. The mortality
amongst babies with a longer period of hospitalisation was reduced by 16-6 % (Table 5).

In 2015, birth weight and apgar score of less than 7 were associated with an increased risk of
respiratory morbidity, while babies with an apgar score of less than 7 were 5-5 times more
likely to suffer from neurological morbidity (table 6). Patients who had laboratory
investigations were 0-54 times less likely to suffer from GIT morbidity.

Discussion

Our study examines the trends in the outcomes of low birth weight neonates hospitalised at
Laquintinie hospital during the period of the MDGs, with specific interest in the mortality. It
also examines factors associated with mortality and morbidity amongst LBWSs hospitalised in
2015. This study finds that the mortality rates amongst low birth weight babies hospitalised at
Laquintinie Hospital, in Cameroon, increased in the period 2001-2015. The risk factors for
mortality in 2015 were extreme and very low birth weight, respiratory distress, apnoea and
gastrointestinal haemorrhage. The main risk factors for respiratory morbidity were extreme low
birth weight, very low birth weight and Apgar score <7 at 5 minutes. An apgar score of <7 at
5 minutes was associated with neurological morbidity and infants who underwent paraclinical
investigations were less likely to suffer from gastrointestinal morbidity.

Interestingly, although data obtained from Demographic and health surveys suggest that there
has been a decrease in the incidence of low birth weight* nationwide, our findings reveal an
overall increase in the number of low birth weight neonates hospitalised between 2001 and
2015 in all birth categories especially amongst neonates in the 1500-2499g category with the
majority being females. Fondjo had similar findings with the majority of neonates weighing
between 1500-2000g." Nlend et al found a decrease at the Essos hospital in Yaounde.

However they included only ELBW and VLBW neonates in their study.
13
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Overall the mortality rate increased, with the highest rates being in the ELBW category. In
2015, the majority of deaths (79-1%) occurred in the early neonatal period. Mungyeh et al
observed a decrease in mortality rates.!* They associated this decrease to factors such as the
institution of a minimum package of laboratory investigations which has improved the
management of patients. The patients in our study site do not have access to these advantages
and have to pay out of pocket for the health care of their babies. The neonatology unit has a
shortage of vital equipment such as incubators, and important medications such as exogenous
surfactant. Almost half of the babies hospitalised in this unit in 2015 were born in other external
health facilities. The antenatal care (ANC) of the mothers and delivery of these babies in
external health facilities may not be optimal. Importantly, in addition to the mortality and
survival rates reported by other authors, we report on the rates of missing outcomes, which
decreased during the MDGs, implying the medical records of this hospital were more complete.
This may have created a false increase in mortality rates over the years as the outcomes of
patients were more complete as we moved from 2001 to 2015.

The number of patients discharged against medical advice increased during the period of the
MDGs. This could be as a result of financial reasons as most patients lack medical insurance,
and a decline in parent's trust on medical care providers amongst others reasons.’

For the factors associated with mortality, respiratory distress had the strongest association. Our
findings are similar to those of Afjeh et al.® This is attributed to the non-use of exogenic
surfactant, lack of mechanical ventilation. Other identified factors identified include GIT
haemorrhage, apnea and VLBW. Similar findings were again reported by Afjeh et al.® GIT
haemorrhage has been attributed to digestive disorders ranging from feeding intolerance to
necrotising enterocolitis (NEC).°

Infants born with extremely low birth weight, very low birth weight and apgar <7 at 5 minutes,

were at a greater risk of respiratory morbidity. The findings reported by Altman et al suggest
14
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that an apgar <7 at 5 minutes and lower gestational age are associated with respiratory
morbidity.?° Though their study was carried out in a setting with more resources, their findings
are similar to ours, as the majority (92.5%) of low birth weight in our study was as a result of
preterm delivery.

Infants with an apgar <7 at 5 minutes were at risk factor for neurological morbidity. Several
studies have reported the association of a poor apgar score and neurological complications. 2122
In this study, we defined neurological morbidity as reported cases of asphyxia and convulsions
because cranial ultrasounds and cerebral CT scans are seldom done by the low birth weight

infants in this hospital.

There were limitations to our study. This was a retrospective review of medical records and the
study only captures what was recorded in the medical notes. Also, only the data for 2015 was
used to identify risk factors for mortality and morbidity. These factors limit the generalizability
of the findings to other years. There was a potential risk for information bias, as our study was

based on medical records that may have been inaccurately kept, with incomplete data.

The Government needs to strengthen already existing interventions such as maternal access to
affordable, accessible and appropriate antenatal care and positive impacting of health
behaviours of pregnant women, so as to reduce the incidence of low birth weight. In order to
reduce the rates of mortality and morbidity amongst low birth weight babies, obstetric and
neonatal health systems, need to be strengthened. There is the need for employment and
frequent training health care providers working in these units. The neonatology unit needs to
be better equipped and use of vital medications such as exogenous surfactant, which are
currently not used in this unit need to be instituted.

There is a huge burden of preventable morbidity and mortality among LBW infants in this unit,

and our work enables further research on the determinants of mortality and morbidity amongst
15
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these infants. We recommend further investigation on the role played by economic factors, as
well as the structure of the health system on the mortality rate of LBW infants. Studies should
focus on identifying cost effective interventions that work in reducing mortality and morbidity
amongst LBW infants in low resource settings. Challenges faced in the implementation of
interventions such as Kangaroo mother care that are already know to improve the outcomes of
LBW infants should be identified and specific solutions should be sought.

List of Abbreviations

ANC: Antenatal care; ELBW: Extremely low birth weight; GIT: Gastrointestinal; MDGs:
Millennium development goals; NEC: Necrotizing enterocolitis; SDGs: Sustainable
development goals; UNICEF: United Nation International Children Emergency Fund; VLBW:

Very low birth weight; WHO: World Health Organization.
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Tables

Table 1: Distribution of low birth weight babies according to birth weight subcategories

| Categories | Frequency (%) | Mean (SD)

| <1000g | 235 (3-4) | 834.5 (156-1)
| 1000-1500g | 1672 (23-9) | 1260-8 (139-6)
| 1500-2499g | 5100 (72-8) | 1887-6 (255-1)
| Total | 7007 (100-0) | 1702-7 (386-8)
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Table 2: Time series analysis for variables associated with mortality 2001-2015

Predictor variable Regression Newey-West 95% ClI
Std. Err.
Coef. P>|t| Lower Upper
Duration of hospitalisation -2-070637 0-2613553 <0-001 -2-586431 -1-554844
Year of birth 1.428017 0-1976537 <0-001 1.037941 1-818093
Birth weight<1000g 0-4943751 0-1913645 0-011 0-1167107 0-8720395
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Table 3: General summary of characteristics for all LBW neonates in 2015

Characteristic Absolute number Percentages
Gender Female 267 46-4%
Male 285 49-5%
Unknown 24 4-2%
Education Primary 26 4.5%
Secondary 111 19-3%
Tertiary 62 10-8%
Unknown 377 65-5%
HIV status negative 478 83:0%
positive 46 8:0%
unknown 52 9-0%
Method of delivery CS 111 19-3%
unknown 66 11-5%
vaginal 399 69-3%
Place of birth (HLD?) no 239 41-5%
unknown 41 7-1%
yes 296 51-4%
Delay between birth and admission no 239 81-3%
unknown 41 10-2%
yes 296 8:5%
Preterm delivery no 4 0-7%
unknown 39 6-8%
yes 533 92-5%
Number of children 1 330 65-6%
2 169 33:6%
3 4 0-8%
apgar <7 63 10-9%
>=7 359 62-3%
missing 154 26-7%
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Complication <1000g 1000-1499g 1500-24999 Total
%i(n) %(n) %(n) %(n)
Asphyxia 2:3% (1) 9-3% (13) 7-6% (30) 7-6% (44)

Respiratory Distress

83-7% (36)

75-7% (106)

55-0% (216)

62-2% (358)

Suspicion of infection

37-2% (16)

32-1% (45)

20-9% (82)

24-8% (143)

Infection 7-0% (3) 37-1% (52) 54-5% (214) 46-7% (269)
Jaundice with phototherapy 2:3% (1) 20-0% (28) 35-4% (139) 29-2% (168)
NEC 7-0% (3) 6-4% (9) 7.9% (31) 7.5% (43)
Anaemia with transfusion 9-3% (4) 31-4% (44) 32-6% (128) 30-6% (176)
Post IV abscesses 0-0% (0) 6-4% (9) 7-4% (29) 6-6% (38)

Apnea

37-2% (16)

22-1% (31)

11-7% (46)

16-1% (93)

GIT Haemorrhage

11-6% (5)

11-4% (16)

9-7% (38)

10-2% (59)
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Table 5: Factors associated with mortality of LBWSs in 2015

Variable Wald Degree of P value OR 95% C.I. for OR
freedom

Lower Upper
ELBW vs. LBW 3-597 1 0-058 5-530 0-945 32-382
VLBW vs. LBW 16-831 1 0-000 4.722 2-249 9-913
Respiratory distress 45.998 1 0-000 9-274 4.872 17-653
Apnoea 8-072 1 0-004 4.-281 1-570 11673
GIT haemorrhage 12309 1 0-000 5-839 2:179 15646
Duration of hospitalisation 44.842 1 0-000 0-834 0-791 0-880
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Table 6: Factors associated with morbidity of LBWSs in 2015

Morbidity Variable Wald df | Sig. OR 95% C.I. for OR

Lower | Upper

Respiratory morbidity | Birth weight <1000g 6533 |1 | 0-011 | 4301 | 1-405 | 13-162
Birth weight 1000-1499¢ 13-690 | 1 | 0-000 | 2-735 | 1-605 | 4-662
Apgar less than 7 5.225 1 | 0022 | 2.533 | 1142 5.622

Neurological morbidity | Apgar less than 7 20-775 | 1 | 0-000 | 5-519 | 2-648 11-505
GIT morbidity Patients who had laboratory investigations | 4-401 1 | 0-036 | 0-543 | 0-307 0-961
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Executive Summary

The fourth of the eight Millennium Development Goals aimed at reducing child mortality by
two thirds by the year 2015. Globally, statistics suggest that death amongst low birth weight
infants account for about half of all deaths in newborns. A renewed understanding and
assessment of the outcomes for babies born with a low birth weight is mandatory for
implementation of strategies aimed at reducing their morbidity and mortality rate in our health
facilities.

This retrospective, descriptive and analytic cohort study will be carried out in Laquintinie
hospital, which is a tertiary level hospital in Douala, the economic city of Cameroon. We will
use a pre-structured data collection form to extract information from the medical records of
low birth weight infants hospitalized in this hospital between the 1% of January 2001 and the
31% of December 2015.

The project outputs will be to describe the trends in mortality and morbidity in low birth weight
infants over the past 15 years and to identify potential risk factors for morbidity and mortality.
This will be achieved by analytic statistics carried out to look for associations between
measured variables and the two outcomes (mortality and morbidity).

The impact of the project will be significant on the hospital as it will set a base for improvement
in the management of its low birth weight infants. It will also serve as information to policy
makers and help to contribute to scientific knowledge.
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Background and Rationale

The World Health organisation defines low birth weight (LBW) as a birth weight of less than
2500 grams.! Subcategories include very low birth weight (VLBW) and extremely low birth
weight (ELBW), with birth weights of less than 1500 grams and 1000 grams respectively.?
Low birth weight occurs either due to prematurity or intrauterine growth restriction.? About
15% of the world’s 20 million low birth weight babies are born in Sub-Saharan Africa.® These
new-borns experience a lot of complications at birth, and are 20 times more likely to die than
compared to heavier babies.®

In the year 2000, eight goals were established following the summit of the United Nations. The
fourth goal aimed at reducing child mortality by striving for a two thirds reduction in under-
five mortality rate between 1990 and 2015 2%, This was to be monitored by measuring

v' the under-five mortality rate,

v infant mortality rate and

v the proportion of 1 year-old children immunized against measles 2.
Fifteen years after the MDGs, a critical evaluation reveals that there has been some
improvement made with regard to child health 2. The global under-five mortality rate has
dropped from 90 to 43 deaths per 1,000 live births between 1990 and 2015, hence a decrease
of more than half. Subsaharan africa experienced a decrease of 52% in under five mortality
falling short of the target set by the MDGs 2. Interestingly, despite the high under-five
mortality rate, it has been observed that the rate of decline was over five times faster during
20052013 than the preceeding years 2.

However, the WHO estimates suggest that of the almost 6 million children who die before their
fifth birthday in 2015, 1 million will take their first and final breath on the day they are born>.
An additional 1 million will die in the first week, and around 2.8 million will die during their
first 28 days of life (the neonatal period) 2. There has been a decline in the global neonatal
mortality rate of only about 42% between 1990 and 2015, implying that the decline in neonatal
mortality is lagging behind when compared to the decline in mortality for children aged 1-59
months %'
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Fig 1: Early and late neonatal mortality rates and under 5 mortality rates per 1000, 1960-2007.
Data from UN databases updated to 2007 7.

Worldwide neonatal deaths now represent a larger share of total under-five deaths. Studies
reveal that about 75% of neonatal deaths occur in the first week of life and approximately 35%
are attributed to preterm birth, making prematurity the leading cause of neonatal death and the
second leading cause of death in children under five years old 2. It is becoming evident that
one important barrier to progress for MDG 4 over the past years has been the failure to reduce
neonatal deaths (deaths in the first four weeks of life). Most child survival programmes have
targeted other causes of death after the first 4 weeks of life such as pneumonia, diarrhea, and
malaria and vaccine preventable conditions. Unfortunately, neonatal causes have not been
adequately addressed '.

One lesson that we have learned from the MDGs is the power of accurate and up to date data.
In the process of evidence-based decision-making, the reliable data can be used to develop and
implement successful interventions, track performance and improve accountability®.

It is becoming more evident that for an efficient reduction in child mortality, resources need to
be directed toward the leading causes of child mortality, with particular attention focusing on
infectious and neonatal causes (6).
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This study will serve as a tool from which policy makers and stake holders can make right
decisions and implement efficient strategies to ameliorate the health of the low birth weight
infants in Laquintinie hospital. The post MDG era will still be plagued by the same problems
faced before the MDGs if we do not assess what has been achieved so far, so as to set goals for
what needs to be done. Continued efforts to gather high-quality data and enhance estimation
methods are essential for the improvement of future estimates.?

For change to occur, it does not just suffice for goals to be set at the national level. They need
to be implemented both at the national level and the various health facilities. This study will
evaluate the trend in mortality and morbidity amongst low birth weight infants over the past 15
years to see if we have had any improvement. Recent recommendations advise that in all
regions, deaths in the neonatal period, primarily due to preterm delivery, sepsis or pneumonia,
and birth asphyxia should also be addressed *.

Considering that deaths due to low birth weight make up a great part of neonatal deaths, a
renewed understanding and assessment of the outcomes for these infants is mandatory. The
data obtained from this study will help to determine the relative contribution of low birth weight
to the burden of disease in children hence inform the planning of healthcare interventions to
address this burden. We need to assess the outcome of low birth weight babies in our health
facilities and use the data obtained to develop intervention packages aimed to save lives and
improve health, 3!

Research aim and hypotheses
Aims:

1. To determine the mortality and morbidity rate of low birth weight infants hospitalized
at the Laquintinie Hospital in Douala Cameroon
2. To identify factors associated with mortality and morbidity in low birth weight infants

Specific objectives

v" To describe the socio demographic and obstetric characteristics of the mothers of the
low birthweight infants

v To describe the clinical characteristics and investigations of the low birth weight infants
during hospitalization

v Examine the trend of outcomes (complications of prematurity, mortality) in low birth
weight newborns hospitalized in HLD during the study period (MDG period (2001-
2015)

v'Identify factors associated with mortality and morbidity.
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Study design and methodology
Study design:

It will be a retrospective cohort study that will be both descriptive and analytical. We will
identify the medical records of low birth weight infants hospitalized from 2001 to 2015. It will
be a descriptive study as it will be a survey of hospitalized infants who meet the inclusion
criteria. It will also have an analytic component as we will try to establish time trends for the
various outcomes of interest using statistical methods.

Methodology:
Study Population:

Low birth weight newborns hospitalized in the pediatric unit of the Laquintinie reference
hospital from the 1t of January 2001 to the 30" of December 2015. The Laquintinie hospital
is located in the city of Douala, which is the economic capital of Cameroon and is the main
tertiary level referral hospital. In terms of patient capacity, it receives the highest number of
patients in the city of Douala per year.

Sample Size:

We will do consecutive sampling, as of all low birth weight infants hospitalized in this hospital,
we will be focusing only on the low birth weight infants hospitalized between the years 2001
and 2015 which was the period set aside for the MDGs. For the sake of the trends as well, all
low birth weight newborns hospitalized in the pediatric unit of the Laquintinie hospital whose
medical records are available will be included in the study. We anticipate a sample size of
about 2250 preterm babies because averagely, 150 low birth weight babies are seen per year,
for a total period of 15 years.

Eligibility criteria

Study subjects will be low birth weight babies (born before 37 weeks), hospitalized in the
neonatal unit of the Laquintinie hospital Douala, Cameroon. The gestational age will be
determined either from the mother’s last menstrual period, first trimester ultrasound, or
physical examination by a pediatrician using the Ballard score.

Exclusion criteria: Low birth weight infants with a birth weight >2500g.
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Sampling method

We will use consecutive sampling as we will be examining the medical records of all infants
that meet the study criteria. This method of sampling includes all available subjects hence
making the sample a better representation of the entire population.

Data Collection procedure

The protocol will be submitted to the National institutional review board of Cameroon through
the institutional review board of the Faculty of Health sciences of the University of Buea for
ethics approval. Once the study is approved, a written authorization will be sought from the
director of the hospital to enable us carry out the study. Informed consent will not be obtained
from the participants as we will be using hospital data.

We will retrospectively examine the medical reports of all low birth weight (born before 37
weeks) hospitalized in the referral hospital from January 2000 to December 2015. The
gestational age will be estimated on the basis of the date of the last normal menstrual period,
ultrasonography of the fetus, and physical examination of the neonate by the pediatrician. From
these records, we will use a pre-structured case reporting form developed for the study to
identify maternal socio-demographic details such as the age, occupation, level of education,
multiple pregnancy and pregnancy history, to enable us identify maternal risk factors. Next,
we will identify the fetal factors, such as the gestational age, gender, weight, place of birth,
apgar, resuscitation and treatment received birth. We will also follow the evolution of these
infants while in the unit, to identify major outcomes such as infections, development of other
complications of prematurity, other morbidities, and the final outcome upon discharge from
the neonatology unit. Hence, this will enable us to identify possible maternal and fetal risk
factors for morbidity and mortality in preterm infants. For the sake of this study, the hospital
mortality rate will be calculated as the number of low birth infants hospitalized in the
Neonatology unit of the hospital who died during hospitalization divided by the total number
of low birth weight infants hospitalized during the study period. We will use the Post menstrual
age (PMA) at discharge as a marker of length of stay; this is defined as the gestational age at
birth plus the length of stay at final discharge from any neonatal unit or death.

Data Management Plan

Data records will be captured manually from physical files into a computer using a pre-
structured collection form (adapted from a previous study *?), following ethics approval and
authorization from the director of the study site. All the outcome variables have been listed on
the form and codes assigned to them. These will be used to create a data dictionary and a code
book.
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In the advent of modifications to the protocol due to challenges faced during the study, all
modifications will be recorded and reported when presenting our final findings. We will also
write to the ethics committee for approval in case of major amendments to the protocol.

Prior to the onset of data extraction we will randomly select 10 medical records on which we
will pretest the form. The data collection process will be carried out in an office in the archives
unit of the hospital to which entry is strictly on authorization by the principal investigator
during working hours. The anonymized data will be captured from the data extraction form
into a computer that is protected by passwords. During the study period, data will be shared
with the supervisors through emails, and drop box. The information will be backed up drop
box, and automatically on Google. We will also save the information in a USB. These measures
will prevent the loss or damage of data.

After completing the data extraction process, 10% of the forms will be randomly selected by
the supervisor and verified to ensure proper data extraction.

Statistical consideration

We will do consecutive sampling hence include all available medical record. Data will be
captured using Excel version 2010 and Stata version 13 for Windows will be used for all
analysis. Level of significance will be considered when P value is less than 0.05.

Data Analysis:

The analysis of collected data will be carried out based on our objectives. A data extraction
form was designed, with the measured outcomes aimed at attaining each objective.

Objective 1: To describe the demographic and obstetric characteristics of the mothers:
Outcome variables to be measured

I Demographic characteristics: age (Numerical variable)
We will describe the maternal ages in years, noting the mean age, standard deviation,
and the range. Then ages will be divided into subgroups (< 20, 21 -25, 26 — 30, >30,
unknown) so we can examine in which subgroup the majority of the mothers fall. This
information will be represented on tables of maternal characteristics and bar charts.
ii. Obstetrical Characteristics: parity, number of antenatal visits.

These are numerical variables and we will describe them noting the means and standard
deviations, ranges and confidence intervals. We will also be measuring categorical
variables such as obstetric complications during pregnancy, obstetric complications
during delivery, mode of delivery. The frequency of the various pathologies listed under
these outcomes will be calculated. All the results obtained from both the numerical and
categorical variables will be represented on a table of obstetrical characteristics and
graphically on bar charts
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Objective 2: To describe the characteristics and investigations of the low birth weight infants
Outcome variables to be measured

I. Clinical conditions of low birth weight infants: Date of birth, Date of admission, place
of birth, gender, fetal complications after delivery, apgar, estimated gestational age,
birth weight, weight for age, fetal complications present before delivery,

Numerical variables

The date of birth and date of admission will be used to calculate the delay in
hospitalization after birth (Date of admission — date of birth). We will use a weight for
age graph, and plot the birth weights against the gestational age to enable us identify
infants that were preterm and small for gestational age.

ii. Investigations: laboratory investigations, radiological investigations

This is a categorical variable. The frequency of all investigations carried out will be
represented on a bar chart

Objective 3: Examine the trend of outcomes (complications of prematurity, mortality) in low
birth weight newborns hospitalized in HLD during the study period (MDG period (2000-2015)

Outcome variables to be measured

Complications developed during hospitalization and outcome on discharge are categorical
variables. Their frequencies will be calculated and represented on tables and bar charts

Duration of hospitalization (days): This is a numerical variable for which we will find the mean,
standard deviation, range and confidence intervals.

Objective 4: Identify factors associated with mortality and morbidity over time.

We will divide the study population into three subgroups based on the category of low birth
weight and examine for statistically significant differences of all the outcomes variables in each
of these subgroups.

The second division will be based on time. The records examined will be from the year 2001
to the 2015, hence a period of 15 years. We will break this down into three groups of five years
(1% January 2001 — December 2005, 1st January 2006 — 31 December 2010, 1% January 2011
— 31% December 2015).

We will test for associations between mortality and each of the outcomes measured in
objectives 1, 2 and 3 using the chi-square test for categorical variables and linear regression
analysis for numerical normally distributed variables. Multiple imputation method will be used
to deal with missing data. Time series analysis will be used to compare the time trends in the
outcomes over the three time periods.
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Ethical considerations

Independent review: Prior to the start of the study we will apply for and obtain approval both
from the Ethics committee of Stellenbosch University and the Institutional review board of the
FHS of the University of Buea, Cameroon.

Scientific value: Considering the burden of prematurity as evident from the background and
rationale, this study is scientifically valid as it will contribute to existing knowledge on the
welfare of low birth weight infants.

Scientific validity: The appropriate study design has been chosen for the research and the
methodology has been properly planned. We aim at obtaining accurate results at the end of the
study by following the steps outlined in the research protocol.

Fair selection of patients: We will carry out consecutive sampling, hence including all available
medical records of hospitalized low birth weight infants. Hence all medical records that meet
the inclusion will have an equal chance of being included.

Favorable risk/benefit ratio: The risk to the patients is considered minimal as this will be a
hospital based study using their anonymized medical hospital records, rendering the
information obtained unidentifiable.

Ongoing respect for dignity: Security measures will be taken in the preservation and
management of patient data stored in data storage devices. This will be done by encryption and
the use of passwords on computers and storage devices containing relevant information.

We will apply for a waiver of consent as we will be doing a record review and no patient
contact will be made.

Foreseen Limitations of the study

1. Incomplete/inaccurate medical records
2. llegible writings in the medical records

Budgeting and Funding

We will be applying for the Harry Crossley grant and the Margaret Mc Namara grant for Africa
to enable us cover the expenses of the study

Travel expenditures
Travel to and from Cameroon for the R 13000

study
R 1800
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Daily Transportation to and from
study

Research equipment

Paper + writing material for data R150
extraction forms

Office supplies: printers + cartridges R 1000
Calculator R 50
USB storage device R 50
Other expenses

Internet supply, telephone bills R 400
Total R 16 450

Motivation of the budget
Travel expenses

A return flight ticket for Cameroon will be purchased after comparing the flight rates of at least
three different airlines. We estimate transport to and from the airport to cost about R1000. The
air ticket, including taxes and luggage fees is estimated at R12000.

Daily transport fare to and from the study site in Cameroon will be via public transport. A fixed
fee of R20 is charged for a round trip. We intend to complete the record review in a period of
about 90 days. Hence we budget a total of R1800.

Research Equipment

We will be needing paper for data extraction forms. It is estimated that four reams of paper at
R30 will be needed hence a total of R120. We will also need pens and pencils for data
collection, estimated at R30. A 4GB USB storage device will be purchased and used to back
up data collected for the study in case. We will need a calculator for calculating outcomes such
as the duration of hospitalization of the preterm infants from their records. Both the USB
storage device and calculator will cost us R50 each.

Printer cartridge for printing and duplication: Printing and duplication will be done using a
printer/copier for which a single cartridge costs R1000.00.

Other expenses

Our study site is located out of Stellenbosch University. We have budgeted for internet
connection and communication credit as this will enable us stay in communication with

supervisors. It was estimated at approximately R160 for 1 GB of data per month for three
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months at the standard rate. We also budget R100 for international calls when we need to
contact the Stellenbosch based supervisor by telephone.

Timeline and project management

2015

Milestones May |Jun | Jul Aug | Sep Oct | Nov | Dec
Choosing the research

topic

Developing and

writing the protocol
Peer reviewing and
correction of protocol
Submission for Ethics
review and approval

Application for
approval from study
sites

2016
Jan |Feb | Mar | Apr | May | Jun |Jul | Aug | Sep

Collection of data
Capturing of data
Cleaning up of data
Data analysis

Submission to
supervisors for
corrections and
feedback

Final submission

The principal investigator will be responsible for the collection and analysis of data under the
supervision of the supervisors.

Dissemination of results and Publication Policy

The findings of the study will be translated into both English and French which are the official
languages of Cameroon and presented to the personnel of the hospital by scientific
presentations during the weekly general rounds held in the hospital every Thursdays.

We intend to work with the staff of the neonatology unit in the hospital to set up a standardized
Hospitalization form adapted for low birth weight neonate. This form will be filled for all low
birth weight infants upon admission in the hospital and serve as a checklist to guide the staff
on all elements required for a proper follow up of these infants. Based on the identified risk
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factors, we will work in collaboration with the staff of the neonatology unit to produce a report
summarizing possible interventions that could improve the outcome of these preterm infants
and submit the report to the Director of the hospital.

We will disseminate the study findings by writing it out as a MSc project that will be submitted
to Stellenbosch University. This will be kept in the university library and readily available to
other students and researchers doing research in related topics. We hope to have the study
published in the journal ‘Paediatrics’ and presented in several international conferences
targeting the welfare of children.

Conflict of Interest
We declare no conflict of interest.
References

1. Kramer MS. Determinants of low birth weight: methodological assessment and meta-
analysis. Bull World Health Organ. World Health Organization; 1987;65(5):663.

2. Wardlaw T. Low birth weight country, regional and global estimates. Jelka Zupan Med
Off Dep Reprod Heal Res Dep Reprod Heal Res. UNICEF; 2004;

3. United Nations Children’s Fund and World Health Organization. Low Birthweight:
Country, Regional and Global Estimates | UNICEF Publications | UNICEF [Internet].
2004. Available from: http://www.unicef.org/publications/index_24840.html

4, Brown NJ, Platt MPW, Beattie RM. Women, children, and global public health:
beyond the millennium development goals. BMJ. British Medical Journal Publishing
Group; 2015;350(5):s2.

5. Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, et al. Global, regional, and national
causes of child mortality in 2000-13, with projections to inform post-2015 priorities:
an updated systematic analysis. Lancet (London, England) [Internet]. Elsevier; 2015
Jan 31 [cited 2016 Jul 16];385(9966):430-40. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25280870

6. Hilliard R. Paediatric challenges in Sub-Saharan Africa. J Heal Spec. Medknow
Publications and Media Pvt. Ltd.; 2016;4(1):12.

7. Darmstadt GL, Shiffman J. Advancing the newborn and stillbirth global agenda:
priorities for the next decade. Arch Dis Child. 2015;2(100 Suppl 1):S13-8.

8. Institut National de la Statistique (INS) et Macro 2011. Enquéte Démographique et de
Santé et Indicateurs Multiples. EDS-MICS Cameroun; 2011. (Fre). 2011. 2011.

9. TSAPMENE VT. Facteurs de risque de la mortalité néonatale a I’Hopital Gynéco-
Obstétrique et Pédiatrique de Yaoundé. HEALTH SCIENCES AND DISEASES;
2013;

10. Chiabi A, Takou V, Mah E, Nguefack S, Siyou H, Takou V, et al. Risk factors for
neonatal mortality at the yaounde gynaeco-obstetric and pediatric hospital, cameroon.

49



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Stellenbosch University https://scholar.sun.ac.za

Iran J Pediatr [Internet]. Kowsar Medical Institute; 2014 Aug [cited 2016 Jul
15];24(4):393-400. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25755860

Mah Mungyeh E, Chiabi A, Tchokoteu Pouasse FL, Nguefack S, Bogne JB, Siyou H,
et al. Neonatal mortality in a referral hospital in Cameroon over a seven year period:
trends, associated factors and causes. Afr Health Sci [Internet]. Makerere University
Medical School; 2014 Sep [cited 2016 Jul 15];14(3):517-25. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25352867

ASSESSING PROGRESS IN AFRICA TOWARD THE MILLENNIUM
DEVELOPMENT GOALS.

General Assembly UN. Transforming our world: the 2030 Agenda for Sustainable
Development. In 2015.

UNICETF, State of the World’s Children, Childinfo and D and HS. Low-birthweight
babies (% of births) | Data [Internet]. Available from:
http://data.worldbank.org/indicator/SH.STA.BRTW.ZS?end=2010&locations=CM&st
art=2000&view=chart

FONDJO TCHACHE FLORA. APPORT DE LA METHODE <MERE
KANGOUROU> DANS LA PRISE EN CHARGE DES NOUVEAU-NES DE PETIT
POIDS DE NAISSANCE A L’HOPITAL LAQUINTINIE DE DOUALA. 2009.

Njom Nlend AE, Zeudja C, Ndiang S, Nga Motaze A, Ngassam L, Nsoa L. Tendances
évolutives de la mortalité néonatale des nouveau-nés de moins de 15009 de 1998 a
2013 au centre hospitalier d’Essos, Yaoundé, Cameroun. Arch Pédiatrie. 2016;

Ayed | Al. What Makes Patients Leave Against Medical Advice? J Taibah Univ Med
Sci. 2009;4(1):16-22.

Afjeh S-A, Sabzehei M-K, Fallahi M, Esmaili F. Outcome of very low birth weight
infants over 3 years report from an Iranian center. Iran J Pediatr [Internet]. Kowsar
Medical Institute; 2013 Oct [cited 2016 Aug 18];23(5):579-87. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/24800021

Oulmaati A, Hays S, Ben Said M, Maucort-Boulch D, Jordan I, Picaud J-C, et al. Risk
factors of mild rectal bleeding in very low birth weight infants: a case control study.
BMC Pediatr [Internet]. BioMed Central; 2013 Dec 27 [cited 2016 Aug 18];13(1):196.
Available from: http://bmcpediatr.niomedcentral.com/articles/10.1186/1471-2431-13-
196

Altman M, Vanpée M, Cnattingius S, Norman M. Risk factors for acute respiratory
morbidity in moderately preterm infants. Paediatr Perinat Epidemiol [Internet]. 2013
Mar [cited 2016 Aug 30];27(2):172-81. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/23374062

Ilah B, Aminu M, Musa A, Adelakun M, Adeniji A, Kolawole T. Prevalence and Risk
Factors for Perinatal Asphyxia as Seen at a Specialist Hospital in Gusau, Nigeria. Sub-
Saharan African J Med [Internet]. Medknow Publications and Media Pvt. Ltd.; 2015
[cited 2016 Aug 30];2(2):64. Available from:
http://www.ssajm.org/text.asp?2015/2/2/64/157421

50



22.

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

Stellenbosch University https://scholar.sun.ac.za

Ondoa-Onama C, Tumwine J, Ondoa-onama C. IMMEDIATE OUTCOME OF
BABIES WITH LOW APGAR SCORE IN MULAGO HOSPITAL, UGANDA. East
Afr Med J. 2003;80(1).

United Nations. The Millennium Development Goals Report. Change [Internet]. 2010;
Available from:
https://visit.un.org/millenniumgoals/2008highlevel/pdf/MDG_Report_2008_Addendu
m.pdf

United Nations. Official list of MDG indicators. 2008;(January 2008):1-2.

United Nations. The Millennium Development Goals Report. Change [Internet]. 2015;
Available from:
https://visit.un.org/millenniumgoals/2008highlevel/pdf/MDG_Report_2008_Addendu
m.pdf

Bhutta ZA, Chopra M, Axelson H, Berman P, Boerma T, Bryce J, et al. Countdown to
2015 decade report (2000-10): taking stock of maternal, newborn, and child survival.
The Lancet. 2010. p. 2032-44.

Lawn JE, Kerber K, Enweronu-Laryea C, Massee Bateman O. Newborn survival in
low resource settings--are we delivering? BJOG [Internet]. 2009 Oct [cited 2015 Aug
8];116 Suppl :49-59. Available from: http://www.ncbi.nlm.nih.gov/pubmed/19740173

WHO | World Health Statistics 2013. World Health Organization; [cited 2015 Aug 9];
Available from: http://www.who.int/gho/publications/world_health_statistics/2013/en/

Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn JE, et al. Global, regional, and
national causes of child mortality: An updated systematic analysis for 2010 with time
trends since 2000. Lancet [Internet]. Elsevier Ltd; 2012;379(9832):2151-61. Available
from: http://dx.doi.org/10.1016/S0140-6736(12)60560-1

Bryce J, Boschi-Pinto C, Shibuya K, Black RE. WHO estimates of the causes of death
in children. Lancet [Internet]. Jan [cited 2015 Apr 13];365(9465):1147-52. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/15794969

Gladstone M, Oliver C, Van den Broek N. Survival, morbidity, growth and
developmental delay for babies born preterm in low and middle income countries - a
systematic review of outcomes measured. PLoS One [Internet]. Public Library of
Science; 2015 Jan 20 [cited 2015 Aug 8];10(3):e0120566. Available from:
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0120566

KC A, Wrammert J, Nelin V, Ewald U, Clark R, Malqvist M. Level of mortality risk
for babies born preterm or with a small weight for gestation in a tertiary hospital of
Nepal. BMC Public Health [Internet]. BMC Public Health; 2015;15(1):877. Available
from: http://www.biomedcentral.com/1471-2458/15/877

51



Stellenbosch University https://scholar.sun.ac.za

Data Extraction form

Title :

Study ID number :

Date: --/--/-- Health Facility Investigator
A.  Maternal risk factors
1. Age (years) 0O  Unknown -0
0o =<20-1
o 21-25-2
O 26-30-3
O >30-4
2. Parity o 1-1
o 24-2
O >5-3
O  Unknown -0
3. Antenatal care attendance O No-0
O  Yes-1
4. If yes in question 3, how many antenatal visits did the o 1-1
mother attend? o 2-2
o >3-3
O  Unknown - 0
5. Obstetric complications during pregnancy O  Yes-1
0O No-0
6. If the answer is yes in question 5 above, which O  Medical disorder 1
complications did the mother have? O  Hypertensive disorder
O Ante
7.  Obstetric complications during delivery O  Yes-1
0O No-0
8. If the answer is yes in question 7 above, what 0O  Extra uterine infections
complications did the mother have? O  Intrauterine infections (chorioamnionitis)
O  Hypertensive disorders
O  Worsening maternal illness
O  Maternal Trauma
0O  Poly/oligohydramnios
9.  Placental Complications 0O No-0
O Yes-1
O Unknown - 2
10. If yes in question 9, which placental complications O  Placenta preavia - 1
existed? O  Placenta abruption -2
O  Others-3
11. Number of children (singleton vs multiple pregnancy) o 1-1
o 2-2
o 3-3
B. Fetal Factors
1. Method of delivery O  Normal vaginal delivery - 1
O  Instrumental delivery - 2
O  Ceasarian section - 3
O  Unknown - 0
2. Gender O Male-1
0O  Female-2
3. Fetal conditions present before delivery 0O  None-1
0O  fetal distress
O  Malpresentation
O  Malpositioning
O  Unknown
4.  Fetal conditions present at delivery O  Malformations
O  Cord round the neck
5.  Date of birth -/ -/ --
6. Date of admission -/ -/ -
7. Was the patient born at LHD O No -0
0O  Yes-1
O  Unknown - 2
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8.  Apgar at 1 minute O  Unknown -0
| <3-1
O 46-2
0o >7-3
9.  Birth weight (In grams )
10. Estimated gestational age (In weeks) -- weeks
11. Is the weight appropriate for the estimated gestational O Yes
age? (weight for age) O No
12. Baseline laboratory investigations 0O  Complete blood count
done (Tick all that apply) O CRP
O  CSF analysis
O  Urine analysis
O  Haemoculture
O  Urine culture
0O  Chest xray
O  Renal function tests
O  Billirubin levels
13. Complications developed during hospitalization
14. Date of discharge --/--/--
15. PMAin days
16. Outcome on discharge O Death-1
0O Alive with major complication -2
O  Alive and healthy - 3
17.  Duration of hospitalization in days
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Instructions to Authors
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