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ABSTRACT
Objectives This study aimed to determine the prevalence 
of small- for- gestational- age (SGA) and appropriate- for- 
gestational- age (AGA); compare variations in multiple risk 
factors, and identify factors associated with SGA births 
among preterm babies born <2000 g.
Design Cross- sectional study.
Setting The study was conducted at five public 
hospitals in Oromia Regional State and Addis Ababa City 
Administration, Ethiopia.
Participants 531 singleton preterm babies born <2000 g 
from March 2017 to February 2019.
Outcome measures Birth size- for- gestational- age 
was an outcome variable. Birth size- for- gestational- 
age centiles were produced using Intergrowth- 21st 
data. Newborn birth size- for- gestational- age below the 
10th percentile were classified as SGA; those>10th to 
90th percentiles were classified as AGA; those >90th 
percentiles, as large- for- gestational- age, according to sex. 
SGA and AGA prevalence were determined. Babies were 
compared for variations in multiple risk factors.
Results Among 531 babies included, the sex distribution 
was: 55.44% males and 44.56% females. The prevalences 
of SGA and AGA were 46.14% and 53.86%, respectively. 
The percentage of SGA was slightly greater among males 
(47.62%) than females (44.30%), but not statistically 
significant The prevalence of SGA was significantly varied 
between pre- eclamptic mothers (32.42%, 95% CI 22.36% 
to 43.22%) and non- pre- eclamptic mothers (57.94%, 
95% CI 53.21% to 62.54%). Mothers who had a history 
of stillbirth (adjusted OR (AOR) 2.96 95% CI 1.04 to 8.54), 
pre- eclamptic mothers (AOR 3.36, 95% CI 1.95 to 5.79) 
and being born extremely low birth weight (AOR 10.48, 
95% CI 2.24 to 49.02) were risk factors significantly 
associated with SGA in this population.
Conclusion Prevalence of SGA was very high in these 
population in the study area. Maternal pre- eclampsia 
substantially increases the risk of SGA. Hence, given the 
negative consequences of SGA, maternal and newborn 
health frameworks must look for and use evidence on 
gestational age and birth weight to assess the newborn’s 
risks and direct care.

INTRODUCTION
Worldwide, an estimated 20.5 million live 
births (nearly 15% of all births) were born 

with low birth weight (LBW) in 2015.1–3 
Greater than 17% of all LBW babies were 
born in Asia, whereas Africa accounted 
for closely 14% of all LBW babies, more in 
Eastern and Western Africa.3 LBW, (defined 
as birth weight <2500 g irrespective of gesta-
tional age), consists of preterm births or 
small- for- gestational- age (SGA) births or 
both.4 SGA, which is usually a proxy indicator 
for intrauterine growth restriction (IUGR), 
is described as birth weight below the 10th 
centile for gestational age and gender of a 
given reference population.5–8 In areas with 
a high percentage of SGA, SGA is more prob-
ably to be a consequence of IUGR rather than 
being constitutionally small.9 SGA can be the 
result of genetic factors or due to placental, 
fetal and maternal and demographic factors.10

The global prevalence of SGA accounts 
for one- third of LBW.1 11 Using data from 
the Neonatal Research Network database, 
the prevalence of SGA was 9% among babies 
born very LBW of <1500 g and gestational age 
between 25 and 30 weeks.12 In low- income 
countries, a greater proportion of LBW is 
due to SGA than preterm.13 14 Nearly one in 
five neonates born in low- income countries 
is SGA.15 Of the 23.3 million babies born 
SGA in resource- limited settings in 2012, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study coverswide- ranging pregnancy and birth 
size data.

 ⇒ Calibration of the weighing scale was made to im-
prove the validity of the study.

 ⇒ The data were limited to <2000 g, which limit us not 
to compare our study prevalence with other studies.

 ⇒ The use of dates of last menstrual period (LMP), due 
to the irregularity of the menstruation cycle and dif-
ficulty to recall the LMP, in assessing gestational age 
was also another limitation.
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around 11.2 million were born term and not LBW, and 
10.7 million were born term and LBW whereas 1.5 million 
were born preterm.15 The prevalence of SGA is highest 
in South Asia and Sahelian countries of Africa.15 In Sahe-
lian countries of Africa, 25.5% of all births were SGA 
(23.5% term SGA and 2% preterm SGA) and 12.3% were 
preterm births.4 Preterm- SGA babies have the highest 
mortality risk.16

About 60% of the neonatal mortalities in poor- resource 
settings are related to LBW due to SGA or preterm birth 
or both.13 17 SGA remains as a public health agitation 
worldwide, although nutrition levels have improved over 
the last 30 years. Previous studies have suggested that 
babies born SGA have a higher risk of morbidity and 
mortality.11 15 In low- income and middle- income coun-
tries, 21.9% of all neonatal deaths occur among babies 
born SGA.15 Small birth size due to preterm birth or SGA, 
or both is the major threat for more than 80% of newborn 
deaths and upsurges the risk of growth failure and other 
diseases.11 18 Success in reducing neonatal and child 
death in these countries19 may depend on addressing the 
problem of SGA.

Kangaroo Mother Care (KMC, described as extended 
skin- to- skin contact of the baby with the mother/guard-
ians for as much as possible through day and night, and 
exclusive breastfeeding or breast milk feeding), is one 
of the interventions for regulating deaths among LBW 
newborns.1 KMC has the capacity to decrease death by 
closely 40% in LBW babies <2000 g.20 This is the popu-
lation served by the KMC. The WHO ‘Every Newborn 
Action Plan’ contains the goal of scaling up KMC to 75% 
of newborns with birth weight<2000 g by 2025.21 To help 
the realisation of these goals and aims, a multifacility 
implementation research project22 was conducted in Ethi-
opia among LBW babies <2000 g with the aim to produce 
a model that could result in a high KMC coverage. The 
detail is found elsewhere.22 23 This study is part of this 
large initiative research project.

Currently, there is a scarcity of evidence about SGA 
births among babies born <2000 g in Ethiopia. Informa-
tion, for example, being born SGA is essential from a clin-
ical and social perspective since it indicates a link with 
negative consequences, for instance, neonatal mortality, 
low childhood growth and chronic diseases in adult-
hood.24 In addition, the prevalence of SGA varies consid-
erably based on the choice of birthweight- for- gestational 
age reference population25 and growth standard charts.26 
Therefore, this study aimed to compute the prevalence 
of SGA, and appropriate- for- gestational- age (AGA) (>10 
to 90th percentile) using Intergrowth- 21st reference 
data; and compare variations in risk factors (eg, baby sex, 
maternal pre- eclampsia and maternal age); and iden-
tify factors associated with SGA births among preterm 
babies born <2000 g recruited from five study hospitals 
in Ethiopia.

METHODS
Study design and setting
This cross- sectional study was employed in Oromia 
Regional State and Addis Ababa City Administration, 
Ethiopia. Four Districts (Tiyo, Munesa, Limuna Bilbilo 
and Adami Tullu) from Oromia Regional State and Akaki- 
Kality Sub- City Adm from Addis Ababa City were consid-
ered (figure 1). This study was embedded within a KMC 
research initiative in Ethiopia.22 It was based at five hospi-
tals (one in each district/subcity): Assela Teaching and 
Referral Hospital, Kersa Primary Hospital, Bekoji Primary 
Hospital, Batu General Hospital and Tirunesh- Beijing 
General Hospital, since hospitals have neonatal intensive 
care units (NICU) that are used as treatment and referral 
centres for KMC in the respective districts/subCity.

Participants and sample size calculation
Since this study was embedded within the existing KMC 
research initiative study,23 it was conducted among preterm 
babies born <2000 g (eligible for KMC). All singleton 
preterm live birth newborns, who were <2000 g at birth 
and who could have been born or admitted to the study 
base hospitals from 1 March 2017 to 29 February 2019, 
were included. Births that took place in health centres 
and private hospitals in the study area were also included. 
We only included birth weight if the measurement was 
made within 72 hours of birth. The exclusion criteria 
were newborns whose gestational age could not be estab-
lished either by last menstrual period (LMP) (or moth-
er’s report) or first- trimester ultrasound; multiple births; 
large for gestational age (LGA) births; and newborns with 
congenital abnormality and those who died immediately 
after live birth, but before the birth weight was measured. 
However, we included everyone during the study period 
(n=531) who fulfil the inclusion criteria using cluster 
random sampling method, the minimum sample size was 
calculated using single population proportion formula 
by considering SGA prevalence of 50% (since no prior 
study), 5% margin of error and 90% level of confidence.

 n =
(

Zα/2
)2P

(
1−p

)
d2 = 1.652 (

0.5
)(

1−0.5
)

0.052 = 270  

Figure 1 Map of the study area.
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Adding 10% non- response rate and 1.5 for clustering 
effect, the final sample size becomes 446.

Outcome variable definitions
The study considered size- for- gestational- age as an 
outcome variable. Birth size- for- gestational- age was cate-
gorised according to the new Intergrowth- 21st data27 
considering cut- off points in percentiles according to 
international standards, where newborns weighing below 
the 10th percentile were classified as SGA; those >10th to 
90 percentiles, classified as AGA; those >90th percentiles, 
as LGA, according to sex.

Exposure variables
The following exposure variables were considered based 
on prior studies of risk factors28–30:

 ► Maternal sociodemographic characteristics—mother 
age at birth (categorised as <20 years, 20–24 years, 
25–29 years, 30–34 years and ≥35 years; mothers age 
<20 years and ≥35 years have been found to have an 
increased risk of SGA), mother’s education, mother’s 
marital status, mother’s occupation, average monthly 
family income and family size (<5 and ≥5).

 ► Neonatal factors—sex of the newborn (male/female, 
female is reference category), birth weight (cate-
gorised as exteremely LBW/ELBW (<1000 g), very 
LBW/VLBW (is a term used to describe babies who 
are born weighing less than 1500 g) and 1500–1999 g 
–this group is found to has a lower risk of SGA)), birth 
interval (first born, <3 years and ≥3 years),

 ► Maternal factors—gravidity, parity (primiparous 
mothers have an elevated risk of SGA), history of abor-
tion and stillbirth, place of birth, mode of delivery, 
maternal infection (like malaria) and maternal pre- 
eclampsia defined as mothers with a systolic blood 
pressure of ≥140 mm Hg or diastolic blood pressure 
of ≥90 mm Hg on two distinct measurements taken 
at least 4–6 hours apart with previously normal read-
ings.31 32

Data collection procedures
Interviews were conducted by trained health profes-
sionals with mothers after delivery using a structured 
questionnaire (online supplemental file 1) specially 
designed for the study and some other data were 
obtained from records (newborns and mothers). Gesta-
tional age was determined by either ultrasound examina-
tion or the patient’s LMP. Trained health professionals 
carried out gestational age assessments. Birth weight 
was extracted from delivery registers. Newborns were 
weighed unclothed, using digital weighing scales (Seca, 
Hamburg, Germany) that are routinely calibrated.33 
Maternal clinically pertinent situations occurring during 
childbirth were assessed. Written informed consent was 
obtained from mothers/caregivers of neonates in the 
study hospitals. Interview was conducted with the mother 
during enrolment to KMC/NICU to collect the baseline 
maternal and neonatal characteristics.

Data quality assurance
A pretested questionnaire was used to refine the question-
naire design (ie, to identify problems in the language, 
structure, logic and flow). Calibration of the weighing 
scale was made to improve the validity of the study. 
Instruments and techniques used in all centres were stan-
dardised, that is, equipment and training were given.

Statistical analysis
Data were collected using the REDCap data manage-
ment system. Data entered into the REDCap system were 
checked by the coordinating unit at Addis Ababa Univer-
sity, Black Lion Hospital for completeness and accuracy. 
Statistical analysis of data was performed using STATA 
V.14 software. Birthweight- for- gestational age centiles 
were produced for each live- born singleton newborn, 
using sex- specific Intergrowth- 2st newborn size stan-
dard.27 The overall and stratified percentage of newborns 
that were SGA and AGA was determined. The χ2 test was 
used to show the relationships between risk factors (baby 
sex, maternal pre- eclampsia and age at birth) and SGA, 
and AGA. A p<0.05 was used to determine the occurrence 
of a significant difference. A multivariable logistic regres-
sion model was carried out to ascertain factors related 
to SGA. To fit the model, AGA births were treated as a 
reference category. Multicollinearity was checked using 
variance inflation factors (>10 taken as the existence of 
collinearity). The variables selected for the model did not 
show a multicollinearity problem. Both crude OR and 
adjusted OR (AOR) were reported along with 95% CIs. A 
p<0.05 was considered significant.

Patient and public involvement
Patients and/or the public were not involved in the 
design or development of the study.

RESULTS
Description of the study population
Out of 1092 eligible newborns, 531 (48.63%) fulfilled 
the inclusion criteria and were included in the analysis, 
as indicated in figure 2. Just 561 were excluded because 
128 (11.72%) missed their gestational age at birth, 302 
(27.66%) were twins and triplets 101 (9.25%) were 

Figure 2 Study flow diagram.
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term births and 30 (2.74%) were LGA births. The study 
comprised 531 singleton preterm newborns born <2000 g.

Sociodemographic characteristics of participants
Baseline characteristics are shown in table 1. The mean 
maternal age at birth was 25.88 (SD±5.24) years. The 
majority (35.59%) of the newborn’s mother’s age was 
25–29 years old, followed by 30–34 years (17.33%). One 
hundred and twenty- nine (24.29%) of the mothers were 
illiterate, and 210 (39.55%) of the mothers completed 
primary school (grades 1–8). Nearly 30% of the mothers 
completed secondary school (grades 9–12) while 26 
(4.90%) attended college. Nearly all 492 (92.66%) of 
the mothers were married, while only 35 (6.59%) were 
single and 4 (0.75%) were divorced/widowed. Sixty- three 
per cent of the women were housewives by occupation 
followed by farmers, 47 (8.85%). Greater than 69% of the 
mothers had <5 family size (table 1).

Obstetric and clinical characteristics of mothers
More than half (54.42%) of the women were pregnant for 
the first time, while 34.62% and 10.96% of the mothers 
were multigravida and grand multigravida, respectively 

(table 2). Nearly two- thirds (60.38%) of the mothers were 
primiparous while only 7.62% of the mothers had ≥5 
births; around 17% had a history of abortion and 3.94% 
had a history of stillbirth. A greater proportion of the 
women (76.46%) delivered at government hospitals while 
4.71% delivered at home whereas 16.95% and 1.88% 
delivered at health centres/health posts and private hospi-
tals/clinics, respectively (table 3). The majority (85.88%) 
were spontaneous vaginal deliveries, 3.77% were assisted 
vaginal deliveries, and caesarean sections accounted for 
10.36% of the deliveries. Around 16% (84/531) of the 
women had pre- eclampsia/eclampsia, 9% of the women 
had an antepartum haemorrhage, 5% of the women had 
postpartum haemorrhage and 3% of the women had 
HIV/AIDS. Only two mothers had anaemia, one mother 
had premature rupture of membrane and the other two 
mothers had retained placenta.

Table 2 Current and past obstetric and clinical 
characteristics of participating mothers (Oromia regional 
state and Addis Ababa City administration, Ethiopia, 2017–
2019, (n=662))

Variables
No 
(percentage)

Gravidity (n=520) Primigravida 283 (54.42)

Multigravida (IIIV) 180 (34.62)

Grand multi- gravida 57 (10.96)

Parity (n=525) Primiparous 317 (60.38)

Multiparous (2–4) 168 (32.00)

Grand multiparous 40 (7.62)

History of 
abortion (n=528)

Yes 88 (16.67)

No 440 (83.33)

History of 
stillbirth (n=507)

Yes 20 (3.94)

No 487 (96.06)

Place of birth 
(n=531)

Home 25 (4.71)

Government hospitals all 
type

406 (76.46)

Health centre/health post 90 (16.95)

Private hospitals and 
clinics

10 (1.88)

Mode of delivery 
(n=661)

Spontaneous vaginal 
delivery

456 (85.88)

Assisted vaginal delivery 20 (3.77)

Caesarean section 55 (10.36)

Pre- eclampsia 84 (15.82)

Antepartum 
haemorrhage

9 (1.69)

Postpartum 
haemorrhage

5 (0.94)

Others* 8 (1.51)

*HIV/AIDS=3, anaemia=2, premature rupture of membrane=1, 
retained placenta=2).

Table 1 Baseline characteristics of mothers who 
participated in the study (Oromia regional state and Addis 
Ababa City administration, Ethiopia, 2017–2019, (n=662)

Variables
No 
(percentage)

Mother age at 
birth (years)

<20 years 44 (8.29)

20–24 years 165 (31.07)

25–29 years 189 (35.59)

30–34 years 92 (17.33)

≥35 years 39 (7.34)

Missing 2 (0.38)

Mother’s 
education

No education 129 (24.29)

Primary (grades 1–8) 210 (39.55)

Secondary (grades 9–12) 166 (31.26)

College 26 (4.90)

Mother’s marital 
status

Single 35 (6.59)

Married 492 (92.66)

Divorced/widowed 4 (0.75)

Mother’s 
occupation

Farmers 47 (8.85)

Housewife 337 (63.47)

Professional work 31 (5.84)

Sales and services 28 (5.27)

Skilled labourers 36 (6.78)

Unemployed 12 (2.26)

Unskilled labourers 40 (7.53)

Family size <5 368 (69.30)

5+ 157 (29.57)

Missing 6 (1.13)
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Gestational ages and birthweight distributions
Gestational ages and birthweight distributions by sex are 
shown in table 3. Just 1.69%, 36.91%, 10.17% and 51.22% 
of the newborns were born under 28 gestational weeks, 
between 28 and <32 gestational weeks, and between 32 
and <34 gestational weeks, and between 34 and <37 gesta-
tional weeks, respectively. The average gestational age 
was 33.04 (SD±2.22) weeks. Two hundrend and ninety- 
four (55.37%) of the newborns were boys while 237 
(44.63%) were girls. There was a slightly higher fraction 
of male against female births at parallel gestational weeks, 
however, there was no statistically significant difference in 
the overall distribution of gestational age by sex (χ2=1.88, 
p=0.59). Overall, males weighed more than females, but 
not significant (t=0.94, p=0.17). The combined mean 
birth weight was 1589.82 (SD±290.34) g. The average 
birth weight for males was 1600.35 (SD±295.70) g while 
for females it was 1576.76 (SD±283.63) g (table 3). There 
was an overall mean difference of 23.59 g between males 
and females.

Prevalence of SGA stratified by multiple risk factors
Overall, 245 out of 531 babies were born SGA which gives 
a prevalence of SGA 46.14% (95% CI 41.84% to 50.48%). 
The prevalence of AGA was 53.86% (95% CI 49.51% to 
58.16%) (table 4). The prevalence of SGA was slightly 
higher among male (47.62%, 95% CI 41.79% to 53.49%) 
than female (44.30%, 95% CI 37.88% to 50.88%) 
newborns even though not statistically significant. Nearly 
3% and 30% of the babies were born with extremely 
LBW, and very LBW, respectively, while the rest 67.30% 
of the babies were born weighing between 1500 and 
1999 g. The prevalence of SGA was significantly different 
(p=0.002) among the three categories of newborn birth 
weight. Just about half of the newborns (49.34%) were 
admitted to NICU. There was no significant difference 
between babies who stayed at NICU and those who did 
not for the SGA prevalence. The prevalence of SGA was 
45.41% (95% CI 39.28% to 51.66%) among babies who 
stayed at NICU while it was 46.84% (95% CI 40.76% to 
52.99%) among those who did not stay at NICU.

The prevalence of SGA was nearly similar among the 
age distribution of the newborn mothers. The prevalence 
of SGA was 43.18% (95% CI 28.35% to 58.97%), 44.24% 
(95% CI 36.53% to 52.17%), 46.56% (95% CI 39.29% to 

53.34%), 50.00% (95% CI 39.39% to 60.61%) and 48.72% 
(95% CI 32.41% to 65.22%) among newborns whose 
mothers age at birth was <20 years, 20–24 years, 25–29 
years, 30–34 years and ≥35 years, respectively. SGA babies 
had a difference in maternal risk factors (ie, maternal 
pre- eclampsia). The prevalence of SGA was significantly-
varied between pre- eclamptic mothers (32.42%, 95% CI 
22.36% to 43.22%) and non- pre- eclamptic mothers 
(57.94%, 95% CI 53.21% to 62.54%) (table 4).

After multiple variable adjustments in the multivariable 
logistic regression model, three risk factors were found 
to be associated with SGA births (table 5). The odds of 
being born SGA were greater in the newborn of mothers 
who had a history of stillbirth. Babies of mothers who had 
history of stillbirth had three times greater risk of having 
SAG babies than AGA babies (AOR 2.96 95% CI 1.04 
to 8.54). The risk of SGA was nearly three times higher 
(AOR 3.36, 95% CI 1.95 to 5.79) in babies born after 
pre- eclampsia than in non- pre- eclampsia pregnancies. 
The odds of being SGA were 10 times more likely (AOR 
10.48, 95% CI 2.24 to 49.02) among babies who were born 
extremely LBW compared with babies born between 1500 
and 1999 g. The rest of the factors became non- significant 
in the adjusted model (table 5).

DISCUSSION
This study aimed to estimate the prevalence of SGA and 
identify risk factors associated with SGA births among 
singleton preterm live- born babies born <2000 g. The 
estimated prevalence of SGA in newborns was very high 
(46.14%). The higher prevalence of SGA in this study 
could be the population studied, restricted to live- born 
singltone preterm babies born <2000 g. The higher preva-
lence could be also, as explained by Gautam Paudel et al,34 
maternal undernutrition, maternal infections and lower 
antenatal care contact. The higher prevalence can be due 
to short maternal stature; it was indicated that globally 
about 35% of SGA might be connected to short maternal 
stature.35 36 Could be due to maternal pathological condi-
tions—pre- eclampsia. Previous studies mentioned that 
pre- eclampsia is considerably linked to SGA.37–39 Women 
with pre- eclampsia had higher prevalence of SGA (specif-
ically preterm- SGA) compared with those without, as 

Table 3 Birthweight distributions by sex and gestational age for preterm live- born singleton newborns, (Oromia regional state 
and Addis Ababa City, Ethiopia, 2017–2019

Gestational age category in weeks

Boys Girls

No (%)
Birth weight
mean (±SD) No (%)

Birth weight
mean (±SD)

Extremely preterm (<28 weeks) 7 (2.38) 972.86 (203.69) 2 (0.84) 1000 (0.00)

Very preterm (28 to <32 weeks) 107 (36.39) 1506.56 (319.71) 89 (37.55) 1425.55 (282.67)

Moderate preterm (32 to <34 weeks) 30 (10.20) 1703 (172.79) 24 (10.13) 1619.38 (191.79)

Late preterm (34 to <37 weeks) 150 (51.02) 1676 (242.99) 122 (51.48) 1688.14 (237.94)

Overall 294 (100.0) 1600.35 (295.70) 237 (100.0) 1576.76 (283.63)
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prior studies established.38 39 This advocates that poor 
birth outcomes like SGA (preterm- SGA) should be taken 
into consideration in Ethiopia.

The prevalence of SGA was slightly greater for male 
newborns than females. This could be due to the occur-
rence of male excess among preterm births. The presence 
of a male excess is probably due to, as explained by Zeitlin 
et al,40 greater weight at lower gestation and higher vulner-
ability to pregnancy complications. Comparatively larger 
fetal weight and size of males might somehow persuade 
early commencement of labour, as a result, shorten gesta-
tion.41 42 Furthermore, the male preterm newborns were 
more probably fulfilling the preterm SGA criteria, as the 
weight standard for males is greater than for females. The 
estimated birthweight values varied across the reference 
population. The mean birthweight values of males were 
greater than females.

Numerous risk factors associated with SGA births were 
examined in this study. Risk factors, such as history of 
stillbirth, maternal pre- eclampsia and being born ELBW, 
significantly increased the risk of SGA births. Higher 
maternal education was associated with a reduced risk 
of SGA births. Studies were done in Nepal34 and India43 
indicated that a mother’s education lowered the risk of 
SGA births. SGA was significantly associated with mothers 
who had previous history of stillbirth. The risk of SGA 

birth was significantly increased among neonates whose 
mothers had previous history of stillbirth, which agrees 
with results from other studies34 44

Maternal pre- eclampsia was another risk factor linked 
with a higher risk of SGA birth. Mothers with pre- eclampsia 
show closely threefold increase in SGA birth compared 
with healthy mothers. The link between SGA and pre- 
eclampsia is biologically reasonable, providing that 
proteinuria could be a marker for vascular damage,45 46 
and restricted maternal blood flow to the uterus could 
result in fetal hypoxia and growth restriction.47 48

The limitations in this study may include that the nutri-
tional status of the women in late pregnancy and diabetic 
status of mother were not assessed and we failed to correlate 
these with SGA status of newborns. Moreover, the use of 
dates of LMP in assessing gestational age was also another 
limitation. The following factors may lead to errors (over-
estimation of SGA) while calculating the gestational age 
from the LMP: irregularity of the menstruation cycle, 
difficulty to recall the LMP, and oral contraceptive use.49 
There may be some interobserver inconsistency; however, 
we believe that this to be a minor source of misclassifi-
cation since extensive training was given to data collec-
tors to follow a standard protocol using accurate scales 
that were calibrated regularly. Exclusion of newborns 
who died before being weighed could as well lower the 

Table 4 Stratified prevalence of SGA and AGA among preterm babies born <2000 g in Oromia regional state and Addis 
Ababa City, Ethiopia, 2017–2019)

Characteristics SGA, n (%) AGA, n (%) Total, n (%) P value

Sex of baby

  Male 140 (26.37) 154 (29.00) 294 (55.37) 0.45

  Female 105 (19.77) 132 (24.86) 237 (44.63)

Newborn birth weight (grams)

  <1000 15 (2.82) 2 (0.38) 17 (3.20) 0.002

  <1000–1499 72 (13.56) 86 (16.20) 158 (29.76)

  <1500–1999 158 (29.76) 198 (37.29) 356 (67.04)

NICU admission

  Yes 119 (22.41) 143 (26.93) 262 (49.34) 0.743

  No 126 (23.73) 143 (26.93) 269 (50.66)

Maternal age at birth

  <20 years 19 (3.58) 25 (4.71) 44 (8.29) 0.901

  20–24 years 73 (13.75) 92 (17.33) 165 (31.07)

  25–29 years 88 (16.57) 101 (19.02) 189 (35.59)

  30–34 years 46 (8.66) 46 (8.66) 92 (17.33)

  ≥35 years 19 (3.58) 20 (3.77) 39 (7.34)

  Missing 0 (0.00) 2 (0.38) 2 (0.38)

Maternal pre- eclampsia

  Yes 57 (10.73) 27 (5.08) 84 (15.82) 0.001

  No 188 (35.40) 259 (48.78) 447 (84.18)

Overall total 245 (46.14) 286 (53.86) 531 (100)

AGA, appropriate- for- gestational- age; NICU, neonatal intensive care unit; SGA, small- for- gestational- age.
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prevalence of SGA since those newborns might have died 
owing to one or both of those conditions. Another limita-
tion was sampling only from five hospitals. Even so, our 
study covers wide- ranging pregnancy and birth- size data. 

The data were limited to <2000 g (which may introduce 
selection and/or sampling biases), which limit us not to 
compare our study prevalence with other studies. This 
may trigger us to have further interest/future work to 

Table 5 Sociodemographic, obstetric and newborn characteristics associated with SGA births among babies born <2000 g, 
Oromia region and Addis Ababa City, Ethiopia, 2017–2019

Characteristics SGA, n (%) AGA, n (%) COR

95% CI for COR

AOR

95% CI for AOR

Lower Upper Lower Upper

Mother educational status   

  No education 69 (12.99) 60 (11.30) 1.48 0.95 2.31 1.33 0.81 2.19

  Primary 92 (17.33) 118 (22.22) 1.00 0.68 1.45 0.92 0.58 1.43

  Secondary and above (ref.) 84 (15.82) 108 (20.34) 1.00     1.00     

Age of mother (n=529)     1.00 0.99 1.00   1.00 0.99 1.00

  < 20 years 19 (3.59) 25 (4.73) 0.87 0.45 1.69 1.09 0.50 2.37

  20–24 years 73 (13.80) 92 (17.39) 0.91 0.59 1.39 0.85 0.53 1.36

  30–34 years 46 (8.70) 46 (8.70) 1.15 0.69 1.89 1.08 0.61 1.92

  ≥35 years 19 (3.59) 20 (3.78) 1.09 0.55 2.17 0.75 0.32 1.74

  25–29 (ref.) 88 (16.64) 101 (19.09) 1.00       1.00     

Avg monthly income     1.00 0.99 1.00 0.99 1.00 1.00

Family size (n=525)                 

  ≥5 80 (15.24) 77 (14.67) 1.35 0.93 1.97 1.07 0.66 1.74

  <5 (ref.) 160 (30.48) 208 (39.62) 1.00     1.00     

History of stillbirth (n=507)               

  Yes 13 (2.56) 7 (1.38) 2.25 0.89 5.75 2.96 1.05 8.54

  No (ref.) 220 (43.39) 267 (52.66) 1.00     1.00     

Maternal pre- eclampsia                 

  Yes 57 (10.73) 27 (5.08) 2.91 1.77 4.77 3.36 1.95 5.79

  No (ref.) 188 (35.40) 259 (48.78) 1.00     1.00     

Birth interval                 

  <3 years 49 (9.23) 56 (10.55) 1.14 0.73 1.77 0.94 0.54 1.65

  ≥3 years 53 (9.98) 44 (8.29) 1.57 0.99 2.47 1.05 0.58 1.88

  First born (ref.) 143 (26.93) 186 (35.03) 1.00     1.00     

Sex                 

  Male 140 (26.37) 154 (29.00) 1.14 0.81 1.61 1.83 0.81 1.74

  Female (ref.) 105 (19.77) 132 (24.86) 1.00       1.00     

Birth weight (gram)                 

  <1000 15 (2.82) 2 (0.38) 9.39 2.12 41.71 10.48 2.24 49.02

  1000–1499 72 (13.56) 86 (16.20) 1.05 0.72 1.53 1.19 0.78 1.83

  1500–1999 (ref.) 158 (29.76) 198 (37.29) 1.00     1.00     

Admitted to NICU

  Yes 119 (22.41) 143 (26.93) 0.94 0.67 1.34 0.91 0.62 1.34

  No (ref.) 126 (23.73) 143 (26.93) 1.00     1.00     

Having RDS                 

  Yes 196 (36.91) 210 (39.55) 0.69 0.46 1.04 0.69 0.43 1.09

  No (ref.) 49 (9.23) 76 (14.31) 1.00     1.00     

AGA, appropriate- for- gestational- age; AOR, adjusted OR; COR, crude OR; NICU, neonatal intensive care unit; RDS, Respiratory Distress 
Syndrome; SGA, small- for- gestational- age.
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consider describing phenotypes and creating reference 
curves specific to the Ethiopian population.

CONCLUSION
The percentage of SGA in this study was very high. 
Maternal pre- eclampsia considerably increases the risk of 
SGA in babies born <2000 g. Being born ELBW, having 
history of stillbirth and maternal pre- eclampsia, is associ-
ated with SGA births. The birth weight of the newborns 
should be improved. Additional nutritional supplemen-
tation is very essential during pregnancy to decrease SGA 
and increase placental weight. Pre- eclamptic mother 
should be given a due emphasis, (early diagnosis).
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# Item – Identification Options Response 

______________________ 

 

 Ketena / Garee - 

 

 

______________________ 

 

 House number - 

 

 

______________________ 

 

 Detailed description of the housing 

location  

Description on how to reach 

the location by minibuses / 

taxis, etc 

 

 

___________________________ 

 

Section 3. Participant Information 

# Item – Identification Options Response 

10.  

 

 

Place where the baby identified? 

 

 

01. Facility, catchment  

02. Community catchment 

 

 

 

11.  Is the newborn referred from 

other facility/place? 

 

 

1. Yes    

2. No 

 

 

 

  

If yes , specify the facility name 

____________________ 

12.  Newborn Birth date  Ethiopian Calendar: DD/MM/YY 

 

 

 

                   /                 /    

13.  Newborn Birth Time Hours : Minutes (in 24 hour format) 

 

 

                       : 

 

14.  Age in hour  Hours : Minutes (in 24 hour format) 

 

 

                       : 

 

15.  What time was the baby 

admitted to the facility 

Hours : Minutes (in 24 hour format) 

 

 

                       : 

 

16.  Sex of Newborn 1. Male 

2. Female 

 

Family 

17.  Number of family members residing in the 

house 

 

 

 

18.  Religion of the head of the house hold 01. Orthodox 

02. Muslim 

03. Protestant 

04. Catholic 

05. Traditional 

66. Other (specify) 

 

 

 

 

Specify: ___________________ 
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# Item – Identification Options Response 

19.  Ethnic group of the head of the house hold 01. Oromo 

02. Amhara 

03. Tigre 

04. SNNP (Specify: _______ 

66. Other (specify) 

 

 

 

 

Specify: ___________________ 

20.  Do you own the house you live in?  1. Yes 

2. No 

 

 

 

21.  Total family income per year (in Birr)  _________________Birr/ Year 

_________________Birr/Month 

___________________Birr/Day 

22.  Marital Status                                              1. Single 

2. Married 

3. Divorced 

4. Widowed  

 

 

Father 

23.  Age of father In years 

 

 

 

24.  Highest level of school the father 

attended 

1. No formal education 

2. Primary 

3. Secondary 

4. Technical / vocational 

5. BSc and above 

 

25.  Occupation of father 01. Professional / technical /  

managerial 

02. Clerical 

03. Sales and services 

04. Skilled manual 

05. Unskilled manual  

06. Agriculture 

66. Other (Specify) 

 

 

 

 

Specify: ___________________ 

26.  Is father currently staying with the family? 1. Yes 

2. No 

 

 

27.  If not, where is the father?  

 

_________________ 

Mother 

28.  Age of mother In years 

 

 

 

29.  Highest level of school the mother 

attended 

1. No formal education 

2. Primary 

3. Secondary 

4. Technical / vocational 

5. BSc and above 

 

30.  Occupation of mother 01. Professional / technical /  

managerial 
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# Item – Identification Options Response 

02. Clerical 

03. Sales and services 

04. Skilled manual 

05. Unskilled manual  

06. Agriculture 

66. Other (Specify) 

 

 

Specify: ___________________ 

31.  Is the mother working? 1. Yes 

2. No 

 

32.  If the answer for Q.31 is Yes, how many 

hours per day the mother working? 

  

                       hours / day 

33.  If mother works outside home, who takes 

care of the new born? 

01. Grand parents 

02. Father 

03. Older sibling 

04. Other family member 

05. Neighbor 

06. Mother Herself  

66. Others (specify) 

 

 

 

 

Specify: ___________________ 

34.  How many times have you been pregnant 

including this birth? 

  

 

 

35.  Did you have any miscarriages or abortion 

(termination of pregnancy)? 

1. Yes 

2. No 

 

 

36.  How many times did you have 

miscarriages or abortion? 

  

 

 

37.  How many times have you given birth 

including this birth? 

  

38.  How many live births did you have?   

 

39.  How many stillbirths did you have?   

 

40.  How many living children do you have 

now? 

  

 

Newborn 

41.  What was the birth order of this newborn? 

(If this is the first birth ,  skip to question 

number 43) 

 

01. 1st born 

02. 2nd born 

03. 3rd born 

04. 4th born 

05. 5th born 

66. Other (specify) 

 

 

 

 

Specify: ___________________ 

42.  If birth order is >1, what was the interval 

between the birth of this newborn, and the 

previous child? 

In years and months  

 

   Year(s)                   Month(s)    

43.  Where did you give birth to this newborn? 01. Hospital 

02. Health center 
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# Item – Identification Options Response 

03. Health post 

04. Home 

66. Other (specify) 

 

 

Specify: ___________________ 

44.  If facility, delivery place 

 

 

 

 

01. Assela RT. Hospital 

02. Bekoji Primary Hospital  

03. Batu General Hospital 

04. TBGH 

05. Kersa Primary Hospital 

66. Other (Specify) 

 

 

 

 

Specify: ___________________ 

45.  Delivery method 01. Vaginal delivery (VD) 

02. Caesarean section 

03. Assisted VD 

 

 

 

46.  Who conducted the delivery? 01. Mother (self) 

02. Midwife 

03. Nurse 

04. Physician 

05. Health officer 

06. HEW 

07. HDA 

66. Other (specify) 

 

 

 

 

Specify: ___________________ 

47.  Birth weight -  

                                           grams 

 

48.  Source of birth weight 01. Reported by mother 

02. Reported by HDAL 

03. Reported by HEW 

04. Delivery Registry 

05.KMC Register 

06. NICU Register 

 

 

 

 

Specify: ___________________ 

49.  When the baby birth weight is measured? 

(Read options) 

01. Within 3 days of birth 

02. After 3 days of birth 

 

Section 4. Delivery outcome, new born and maternal status 

Instruction: This section will be collected from delivery register. 

# Item – Identification Options Response 

50.  

 

 

Maternal status after delivery 1. Stable 

2. Unstable 

3. Died 

 

 

51.  What obstetric complication 

identified from mother? 

 

Select one for each row 

Circle 1 if Yes, circle 2 if No 

 Yes No 

01.Eclampsia 1 2 

02.APH 1 2 

03.PPH 1 2 

03. No complication  1 2 

66. Other  1 2 

 

Specify_____________________ 
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# Item – Identification Options Response 

  Options        Yes                              No 

52.  What problems identified 

from the newborn? 

 

Select one for each row 

Circle 1 if Yes, circle 2 if No 

01.Preterm 1 2 

02.Sepsis 1 2 

03.Respiratory Distress Syn. 1 2 

04.Perinatal Asphyxia 1 2 

05.Anemia 1 2 

06.Cogenetal Malformation 1 2 

07.Miconium aspiration 1 2 

66. Other   

 

Specify: _________________ 

 

  Options              Yes                             No 

53.  Treatment given for the 

newborn. 

 

Select one for each row 

Circle 1 if Yes, circle 2 if No 

01.Oxygen / Resuscitation  1 2 

02.KMC 1 2 

03.Antibiotic 1 2 

04.Glucose 1 2 

05.Blood transfusion  1 2 

Other 1 2 

 

Specify: ____________________ 

  

Section 5: Report from the Mother or from Hospital Records 
This section will be completed from the mother report or from Hospital Records 

 

# Item – Identification Options Response 

Mother 

54.  Last  Normal Menstrual Period 

(LMP) 

Ethiopian date of the first day of 

LNMP (dd/mm/yy) 

 

 

                       /                       /    

55.  How many months pregnant 

were you when you gave birth? 

As reported by mother or caregiver  

 

 

As checked from other records (ANC 

card, discharge record) 

 

 

 

As checked from ultrasound (if 

available) 

 

 

 

Newborn 

 

56.  Was the newborn born single or 

multiple? 

1. Single birth 

2. Twins 

3. Triplets 

4. > Triplets 

 

 

 

57.  Was the baby washed after 

birth? 

1. Yes 

2. No 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-064936:e064936. 12 2022;BMJ Open, et al. Debere MK



7 

 

# Item – Identification Options Response 

 

58.  How long after birth was first 

bath given 

If immediately or < 1 hour, fill “000”  

                                Hours 

 

59.  Date completed this form Ethiopian Calendar: DD/MM/YY 

 

 

 

                     /                     /    

 

Thank you 
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