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Abstract

to regain birth weight by 21 days of age.

Background: Healthy infants typically regain their birth weight by 21 days of age; however, failure to do so may
be due to medical, nutritional or environmental factors. Globally, the incidence of low birth weight deliveries is
high, but few studies have assessed the postnatal weight changes in this category of infants, especially in Africa.
The aim was to determine what proportion of LBW infants had not regained their birth weight by 21 days of age
after discharge from the Special Care Unit of Mulago hospital, Kampala.

Methods: A cross sectional study was conducted assessing weight recovery of 235 LBW infants attending the
Kangaroo Clinic in the Special Care Unit of Mulago Hospital between January and April 2010. Infants aged 21 days
with a documented birth weight and whose mothers gave consent to participate were included in the study.
Baseline information was collected on demographic characteristics, history on pregnancy, delivery and postnatal
outcome through interviews. Pertinent infant information like gestation age, diagnosis and management was
obtained from the medical records and summarized in the case report forms.

Results: Of the 235 LBW infants, 113 (48.1%) had not regained their birth weight by 21 days. Duration of
hospitalization for more than 7 days (AOR: 4.2; 95% Cl: 2.3 - 7.6; p value < 0.001) and initiation of the first feed after
48 hours (AOR: 1.9; 95% CI 1.1 - 34 p value 0.034) were independently associated with failure to regain birth
weight. Maternal factors and the infant’s physical examination findings were not significantly associated with failure

Conclusion: Failure to regain birth weight among LBW infants by 21 days of age is a common problem in Mulago
Hospital occurring in almost half of the neonates attending the Kangaroo clinic. Currently, the burden of morbidity
in this group of high-risk infants is undetected and unaddressed in many developing countries. Measures for
consideration to improve care of these infants would include; discharge after regaining birth weight and use of
total parenteral nutrition. However, due to the pressure of space, keeping the baby and mother is not feasible at
the moment hence the need for a strong community system to boost care of the infant. Close networking with
support groups within the child’s environment could help alleviate this problem.

Background

The prevalence of low birth weight (LBW) deliveries is
higher in developing countries than developed countries
and is associated with increased risks of poor health
outcomes[1]. The World Health Organization (WHO)
defines LBW as the weight of live born infants less than
2,500 grams. The condition can be due to premature
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birth or intrauterine growth restriction or both[1,2].
Low birth weight, which is approximately equivalent to
preterm birth, is an important predictor of infant death
within 28 days of birth. It is estimated that LBW infants
are approximately 13 times more likely to die than hea-
vier babies[3]. Countries, such as Uganda, with higher
rates of preterm delivery have higher rates of infant
mortality[3,4].

More than 20 million infants worldwide are born with
LBW with the majority (95.6%) born in developing
countries, mainly South Asia and Sub Saharan Africa

© 2012 Namiiro et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.


mailto:bnflaviah@gmail.com
http://creativecommons.org/licenses/by/2.0

Namiiro et al. BMC Pregnancy and Childbirth 2012, 12:1
http://www.biomedcentral.com/1471-2393/12/1

[1,2]. Globally, there has been increasing awareness of
specialized care required for LBW infants due to
advances in Neonatal-Perinatal medicine. However,
instituting this specialized care is still a challenge in
developing countries[5]. Almost 4 million deaths occur
in the first month of life especially among the LBW
infants[6]. Although in many African countries birth
weight is rarely recorded, in the sub-Saharan region esti-
mates of LBW are around 14.3 percent, which is almost
double the frequency in European countries[7,8]. Saving
newborn life is necessary in order to improve child
health, reduce infant mortality rate and to attain Millen-
nium Development goal IV in many developing coun-
tries. Providing extra support to LBW infants regarding
feeding, warmth and growth monitoring has great
potential to reduce neonatal mortality rate and promote
survival with good quality of life[7].

Growth assessment in the neonatal period is deter-
mined by changes in anthropometric measurements and
consistent weight gain is a valuable guide indicating ade-
quate growth[9]. The change in weight during the neo-
natal period of LBW infants is characterized by an
initial loss of approximately 8-15% of the birth weight in
the first 7 days following delivery and thereafter recov-
ery occurs within 10 to 21 days [10,11]. Postnatal weight
loss in the early neonatal period is greater in very LBW
(weigh 1000-1500 grams) and extreme LBW (weigh less
than 1000 grams) infants, although considerable varia-
tion occurs among individual infants. Growth delay or
failure to regain birth weight may occur due to prevail-
ing postnatal care practices and/or various factors,
which may be medically, nutritionally or environmen-
tally related[11]. It has been reported that infants with
extreme low birth weight are more susceptible to all of
the possible complications of premature birth, both in
the immediate neonatal period and after discharge from
the nursery[12].

In Uganda, one out of seven newborns is LBW and
requires specialized care. In the Special Care Unit (SCU)
of Mulago Hospital in Kampala, the high prevalence of
LBW infants poses constraints on available resources.
Infants are often discharged early and followed up in
the Kangaroo Clinic. Unfortunately, many mothers do
not adhere to the recommended follow-up schedule due
to poverty-associated reasons. This lack of timely fol-
low-up frequently results in delayed identification of
neonatal problems such as poor weight gain[6].

Maternal factors that have been reported to affect
postnatal outcome include maternal age, level of educa-
tion, socio-economic status and illness[13]. Neonatal
issues that may influence postnatal growth include pre-
maturity, which may cause feeding problems (e.g, failure
to latch on the breast), respiratory distress, hypothermia,
necrotizing enterocolitis, and asphyxia[14,15]. In the
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SCU of Mulago Hospital, there is limited space for
mothers to room-in in relation to the number of LBW
infants admitted. This affects mother/baby feeding and
bonding, as well as the quality of services given, such as
thermal control and parental counseling on infant care.
Typically, there is no discharge planning or home
assessment done before a LBW infant leaves the hospi-
tal. Additionally, the amount of social support a mother
and infant will receive from their family and community
is usually not clear. In light of these challenges, we
describe weight changes of LBW infants followed up in
a Kangaroo clinic following discharge from the SCU at
Mulago Hospital in Kampala, Uganda’s capital.

Methods

Study site

This cross sectional study was conducted in the Neona-
tal SCU of Mulago Hospital between January and April
2010. Mulago hospital is the National Referral Hospital
for Uganda and teaching hospital for Makerere Univer-
sity. The hospital has a total bed capacity of 1,500 and
an annual inpatient turnover of 120,000. Special Care
Unit receives babies from throughout Uganda, but pri-
marily serves a poor urban population. At full capacity,
SCU has 59 incubators/cots, with a provision for room-
ing-in of 6 adult beds. The mothers stay on the postna-
tal ward and check on their infants at two hourly
intervals both day and night. On average, the unit
admits three LBW infants daily. The majority of infant’s
are fed on breast milk, however, complementary feeding
is sometimes done for the mothers who fail to produce
breast milk, typically using Nan 1 infant formula (Nes-
tle) and cow’s milk.

The SCU runs a cost-free Kangaroo clinic for LBW/
preterm infants following discharge. Infants are seen
twice a week, every Tuesday and Friday, during which
their wellbeing is assessed and parents’ concerns on
feeding or other medical issues are addressed. Infants
are followed up regularly until they attain a weight of
2,500 grams and then are subsequently followed in the
preterm clinic, which they attend at 1-3 months’ inter-
vals until the age of 2 years. On average, 30 to 45 neo-
nates are seen in the Kangaroo clinic each day and the
interval between subsequent visits depends on how well
the baby is thriving post-discharge with consideration
for readmission when necessary.

Study instrument

The study instrument was a structured, pre-coded case
report form, written in English, and administered by the
Principal investigator (FN) or the research assistant. The
case report was administered in the language best
understood by the mothers of the study participants.
We used both qualitative and quantitative methods of
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collecting data. Interviews were semi-structured, using
both open-ended and closed-ended questions. Pertinent
patient information such as birth weight, gestational age,
and interventions done during admission were obtained
from the medical records and summarized in the case
report forms. The infant’s gestational age was estimated
by the admitting doctor (the majority were pediatric
residents) in the first 24 hours of age using the New
Ballard Score[16]. All LBW infants were weighed twice
on admission to SCU and measurements were recorded
in the medical records. The same digital weighing scale,
accurate to 5 grams and calibrated before each measure-
ment, was used during the current study. All weight
measurements were performed with the infants naked.

Mothers were advised at the time of discharge to
attend the Kangaroo clinic on the day closest to the
21st day of age for each infant. However, based on the
baby’s stability at the time of discharge, the physician on
duty determined the follow-up dates. Discharge criteria
from the SCU required that the baby had to be tolerat-
ing at least 10 mls per feed, the mother had to demon-
strate knowledge and competency with feeding,
especially if the baby was to go home with the nasal gas-
tric tube in situ, and the baby had to be clinically stable
(e.g., normal vital signs and no life threatening medical
issues). Upon discharge, routine information was pro-
vided by SCU staff to all mothers on proper feeding,
thermoregulation (especially using the skin-to-skin
method for the very small infants), immunizations, and
need for follow-up after discharge.

Study participants

All low birth weight neonates seen in the clinic
between January and April 2010 with a documented
birth weight and aged 21 + 2 days were eligible. Rele-
vant details regarding gestational age, discharge weight,
diagnoses and management practices performed during
admission were obtained from the medical records.
Infants were excluded from the study if they were
small for gestation age, defined as birth weight below
the 10th percentile for the gestational age (Figure 1).
At three weeks of age, baseline information was col-
lected on household demographic characteristics and
history of the pregnancy, delivery, and immediate post-
natal period for each subject. Twins and triplets were
treated as independent observations. Anthropometric
measurements (weight, length and head circumference)
and physical examination were carried out and
recorded. Eligible participants were consecutively
enrolled until the desired sample size was assumed.
Neonates were recruited every Tuesday and Friday,
between 0800 and 1400 hours. The sample size was
235 infants and the magnitude of desired precision was
80%. The sample size was calculated using the Kish
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LBWI attending Kangaroo Clinic, SCU, n=671

34 had no documented BW, 128 were
term, 75 SGA & 199 older than 23 days

v
LBWI enrolled in study, n=235

v '

Failure to regain BW by 21days of Regained BW at 21 days of
age, n=113-(48.1%) age, n=122 (51.9%)

Figure 1 Study schema. Abbreviations; LBWI: Low birth weight
Infants, SCU: Special care Unit, BWT: Birth weight, SGA: Small for
gestation age.

Leslie formula for 50% prevalence and adjusted from a
finite population of 513 infants seen in the clinic
between August and December 2009.

Ethical considerations

Permission to conduct the study was granted by Maker-
ere University College of Health Sciences and by the
Mulago Hospital Research and ethics Committee.
Informed verbal consent was obtained from each care-
giver. Detailed information on study procedures and
purpose were explained to the caretakers. The study
used numbers for identification of participants and the
responses of the mothers were kept confidential.

Data management and statistical analysis

Raw data from the case report form was cross-checked
for completeness, cleaned and entered into a compu-
terized database using Epi Data 3.1. Statistical analysis
was done using STATA version 10 software (College
Station, Texas, USA). The prevalence of failure to
regain birth weight among LBW infants was calculated
by dividing the number of infants who had not
regained their birth weight at 21 days of age by the
total number of infants enrolled in the study. Categori-
cal data to test for presence of association between
failure to regain birth weight and the different vari-
ables mentioned above was analyzed using Fischers
exact test. Students t test was used for continuous
variables. The strength of association between the fac-
tors and failure to regain birth weight among the
infants studied was determined using odds ratios and
confidence intervals. All factors considered at bivariate
analysis were entered into a logistic regression model.
Factors with p value < 0.2 at bivariate analysis were
subjected to the backward and forward stepwise meth-
ods at multivariate analysis to determine the factors
associated with failure to regain birth weight. P values
of < 0.05 were considered significant and confidence
interval of 95% was used.
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Results

A total of 671 infants were seen in the Kangaroo clinic
during the study period: 235 infants met the eligibility
criteria and were enrolled consecutively on each clinic
day. One hundred and twenty eight infants were term,
75 were small for gestation age, 34 had no documented
birth weights and 199 infants were older than 23 days.
The characteristics of the study participants at birth and
at 21 days of age are summarized in Table 1

Although 37.4% (88/235) of infants had a birth weight
of < 1500 grams, the number of infants with measured
weights of < 1500 grams increased at 21 days to 42.6%
(100/235). Only four infants weighed less than 1000
grams and they had not regained weight by 21 days of
age. The mean gestation age for the participants was
32.0 weeks.

Sixty-four infants in the study were multiples with 2
sets of triplets and the rest twins. Death occurred in
39% (24/64) of the multiples by the time of enrolment
in the study. One set of triplets had a gestation age of
35 weeks and all three weighed between 1500 grams

Table 1 Characteristics of study participants at 21 days
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and 2000 grams, with 2 regaining their birth weight by
21 days of age. Two of the second set of triplets died
and only one lived to 21 days of age, with a gestational
age of 32 weeks, weighing 1260 grams at birth and 1340
grams at 21 days of age.

Table 2 shows the socio-demographic characteristics
of the mothers (191 mothers were enrolled, but data
analysis was done for each mother/infant pair). Eighty-
two (34.9%) of the mothers were aged 20 years or less
and 87 (37%) attained post primary education level.

The maternal factors and physical examination were
not found significantly associated with failure to regain
birth weight in the first 21 days of age as shown in table
3.

Factors associated with failure to regain birth weight
From the logistic regression model (Table 4), hospital
stay of more than 7 days (p value: 0.001) and initiation
of first feed of more than 48 hours (0.034) were the sig-
nificant factors that contributed to failure to regain
birth weight among the study participants.

Variable All infants % Regained BW N = 122 % Did not regain BW N = 113 %
N = 235
Sex
Male 121 515 68 55.7 53 469
Female 114 485 54 443 60 53.1
Gestation age(weeks)
<32 88 374 39 320 49 434
> 32 147 62.6 83 68.0 64 56.6
Birth type
Single 171 72.8 93 76.2 78 69.0
Multiple 64 27.2 29 238 35 310
Weight at birth
< 1500 g 88 374 39 320 49 434
> 15009 147 62.6 83 68.0 64 56.6
Initiation of first feed
> 48 hours 90 383 34 279 56 496
< 48 hours 145 61.7 88 721 57 504
Mode of feeding
Exclusive breastfeeding
Yes 219 93.2 116 95.1 103 91.2
No 16 6.8 6 49 10 8.8
Complementary feeding
Yes 20 85 9 74 1 9.7
No 215 91.5 113 92.6 102 90.3
Gavage feeding
Yes 153 65.1 71 418 82 274
No 82 34.9 51 582 31 726
Duration of hospital stay
< 7 days 150 63.8 98 80.3 52 46.0
> 7 days 85 36.2 24 19.7 61 540
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Table 2 Socio-demographic characteristics of infants and
their mothers

Variable Regained %  Did not Regain BW %
BW N=113
N =122
Maternal Age
(years)
<20 42 512 40 488
21-25 47 56.6 36 434
26-29 23 479 25 52.1
> 30 10 454 12 54.6
Mode of delivery
SVD 101 828 103 912
/S 21 172 10 88
Marital status
Married 102 548 84 452
Single 20 408 29 59.2
Education level
None/primary 75 615 73 64.6
Secondary + 47 385 40 354
Mother’s occupation
None 14 114 12 10.6
House wife 54 443 47 416
Other* 54 443 54 47.8
ANC Attendance**
Yes 110 902 97 852
No 12 98 16 14.2
lliness in pregnancy
Yes 53 434 47 416
No 69 566 66 584
HIV status
Positive 10 82 16 14.2
Negative 112 918 97 85.8
Father’s education
None*** 35 287 21 375
Primary 12 98 8 40
Secondary 52 426 56 518
Tertiary 23 189 28 549

*Any form of money generating activity;**ANC, antenatal care, attendance
during pregnancy;***No formal education or unknown. Abbreviations: BW,
birth weight

Discussion

The current study, reflective of a predominantly low-
income urban maternal and neonatal population in
Uganda, provides important insights about neonatal risk
factors contributing to post-discharge growth failure in
LBW infants. Almost half of the LBW infants seen in
the Kangaroo Clinic at Mulago Hospital, Kampala, had
not regained their birth weight by 21 days of age. This
is surprising since LBW infants should typically regain
their birth weight within 10 to 21 days of age[17]. Due
to the limited resources and institutional restrictions,
one may speculate that infants in the study would have
received more personalized care promoting improved
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Table 3 Factors associated failure to regain birth weight

Variable N=113 % COR 95%Cl pvalue

Gestation age (in weeks)
> 32 64 434 163 092-290 0.08
<32 49 56.6 1.00

Birth type
Singleton 78 69 144 0.78-267 0.242
Multiple 35 31 1.00

Initiation of first feed
< 48 hours 43 37.8 254 143-453 0.001*
>48 hours 70 62.2 1.00

Mode of feeding

Exclusive breastfeeding
Yes 103 91.2 188 0.59-649 0.302
No 10 8.8 1.00

Complementary feeding
No 102 90.39.7 134 048-382 0642
Yes 11 1.00

Gavage feeding
Yes 82 726 19 1.06-342 0.028*%
No 31 274 1.00

Duration of hospital stay
< 7 days 52 46 479 257-895 0.001*
> 7 days 61 54 1.00

* p value < 0.05 COR- Crude Odds Ratio

growth while at home; however, this does appear to be
the case.

The large number of LBW infants in the SCU poses
constraints on the available resources, which in turn
may hinder optimal care encouraging good growth. The
limited resources endorse early discharge of infants
from the SCU with follow-up in the Kangaroo clinic.
The potential success of this system is contingent on
adherence to the scheduled appointments. Lack of fol-
low-up precludes to failure to identify neonatal compli-
cations in a timely manner, which may have
consequences on the infant’s wellbeing, both short- and
long-term. A limitation of our study is the absence of
information on those who did not return to the Kan-
garoo clinic for follow-up. We were not able to differ-
entiate non-participation versus non-attendance at the

Table 4 Logistic regression for factors associated with
failure to regain birth weight

Variable COR* 95% ClI AOR* 95% Cl p
value

Time of initiation of first 187 1.05- 191 1.07- 0.034

feed 335 340

Gavage feeding 19 1.06- 1.2 0.65- 0.561
342 2.20

Number of days of hospital ~ 4.11  227- 417 230- 0.001

stay 744 7.55

COR* Denotes Crude Odds ratio AOR* Denotes Adjusted Odds ratio
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Kangaroo Clinic because the number of neonates who
were expected to return to the clinic during the study
period was not recorded. It is not clear if our data are
more reflective of a follow-up bias population skewed
toward infants with poor post-discharge weight gain or
whether the infants in our study represent the typical
weight gain pattern in LBW infants in similar low-
income settings.

It appears that early discharge was detrimental to
proper post-natal growth in many of the study partici-
pants. Although a more prolonged hospital stay offers
an appealing, albeit costly, alternative for supporting
proper weight gain and neonatal care in low-income
countries, this option is not currently feasible in settings
similar to Uganda. The factors that significantly contrib-
uted to failure to regain birth weight among the LBW
infants were hospital stay of more than 7 days and
initiation of first feed more than 48 hours. We did not
explore in detail the reason for long hospital stays
among our study infants, however prolonged stay due to
medical illness may be fatal to growth as opposed to
stay for nutritional support. Feeding in the first one
hour of life (WHO recommendation) may not be possi-
ble in many of the LBW infants and other institutional
setups, like the initial separation of the mother and baby
may contribute to the delay. Although there have been
documented cost-effective interventions in neonatal
care, few reach preterm infants in low-income countries
[6,18]. Further research is needed to assess care prac-
tices given to the infants while at home in order to bet-
ter understand any factors that may be contributing to
poor weight gain. The need for simple interventions
that can be implemented following discharge is particu-
larly great since keeping infants hospitalized until they
attain weights of 2000-2500 grams is not possible due to
lack of space. Simple interventions to improve infant
care in the community may include women support
groups, family members and the village health teams to
encourage infant feeding, skin-to-skin care, and commu-
nity healthcare worker assessments to identify and treat
neonatal sepsis. This has been demonstrated to be feasi-
ble in some low resource settings in Asia and has been
proved successful[18].

Although it was not one of our study objectives, we
found that among the multiple infants, 39% (25/64) had
lost their siblings by 21 days of age. This is a high pre-
valence and concurs with other findings of risks, mor-
bidity and mortality associated with preterm multiple
births[19]. Special attention should be given to these
high-risk infants regarding discharge planning, parental
counseling, and follow-up evaluations to help prevent
adverse outcomes. Future studies are needed to deter-
mine the etiology of this increased mortality in LBW
multiple infants discharged from the SCU
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This study had a number of limitations. It did not
include a matched control group to which outcomes
could have been compared. We were not able to use dry
weight since it was not feasible to withhold feeds from
infants for more than 2 hours and their reporting time to
the clinic varied. The estimated gestational ages may
have not always been accurate since they were based off
maternal history of last menstrual period and Ballard
scores. In the antenatal care clinic, fetal ultrasonography,
the most accurate technique for estimating gestational
age, is not routinely done and costs a fee, which most
mothers cannot afford. We had no control over timing of
discharge and scheduling of follow-up dates. Ideally, all
infants would have been seen at 21 days of age: however,
this could not be done due partly to logistic reasons,
post-discharge state of the infant, and caretaker’s deci-
sion on when to return to the clinic. Many infants were
excluded due to post-dates and this could have affected
our results. Since all recorded information was obtained
from the mother and the available medical records, recall
bias and incomplete documentation respectively, may
have affected our results. Additionally, maternal nutri-
tional status and health was not assessed, which may
have impacted the growth of the infants in the study.

Conclusion

Failure to regain birth weight among low birth weight
infants by 21 days of age is a common problem in
Mulago Hospital occurring in almost half of the neo-
nates attending the Kangaroo clinic. Currently, the bur-
den of morbidity in this group of high-risk infants is
undetected and unaddressed in many developing coun-
tries. Measures for consideration to improve care of
these infants would include; discharge after regaining
birth weight and use of total parenteral nutrition. How-
ever, due to the pressure for space, keeping the baby
and mother is not feasible at the moment hence the
need for a strong community system to boost care of
the infant. Close networking with support groups within
the child’s environment could help improve growth.
There is a need for evaluation of simple, cost effective
interventions in the community settings prior to dis-
charge of the LBW infants.
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