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ABSTRACT

Objectives To estimate the prevalence of various indicators
of malnutrition (stunting, wasting, low birth weight, concurrent
stunting and wasting, overweight/obesity and double burden
malnutrition) among newborns and to investigate factors
associated with these nutritional disorders.

Methods A hospital-based cross-sectional study was
conducted from 10 March through to May 2020. A total of
419 newborns were recruited into the study to estimate
the prevalence of low birth weight and stunting. After
excluding 28 newborns whose length was less than 45 cm,
394 newborn—mother dyads were approached to estimate
wasting and overweight/obesity. A systematic random
sampling technique was used to select participants. All
independent variables were entered into the multivariable
logistic regression model and variables that had significant
associations were identified based on a p value.

Results A very small proportion of the newborns 2.5%
(0.9% to 4.1%) were concurrently wasted and stunted.
The prevalence rates of low birth weight and wasting were
20.8% (16.8% to 24.6%) and 10.9% (7.82% to 14.01%),
respectively. The magnitude of overweight/obesity was
12.7% (9.3% to 15.9%) where 2.8% (1.1% to 4.4%) of
newborns have the double burden of malnutrition. Having
a father with a primary level of education 2.82 (1.19 to
6.65) and being stunted at birth 3.17 (1.6 to 6.0) were
variables that were associated with increased odds of

low birth weight. The odds of being overweight/obese are
significantly higher among newborns born to mothers who
are urban dwellers 0.35 (0.12 to 0.99).

Conclusions The study underscores that malnutrition

is a pressing public health concern that demands due
emphasis. Fathers’ educational status (low level) and being
stunted are associated with a high burden of low birth
weight. Mothers’ residency (being urban) is associated
with an elevated risk of overweight/obesity among
newborns. Thus, improving the health literacy of fathers
and preventing stunting at birth are recommended to
mitigate low birth weight.

INTRODUCTION

Stunting, wasting and low birth weight (LBW)
are the predominant forms of undernutrition
that usually occurred in children of devel-
oping countries, where the socioeconomic
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Strengths and limitations of this study

» The prevalence of various forms of malnutrition
(both overnutrition and undernutrition) is estimated
which yields a piece of comprehensive evidence.

» This is the only study in Ethiopia that reported
the concurrent and double burden of malnutrition
among newborns.

» The anthropometric measurements reported are ad-
justed for the gestational age.

» Paternal-related variables such as height that would
have an impact on the nutritional status of newborns
were not included because of the inaccessibility of
fathers during delivery.

» Maternal mental health status that is presumed to
be a contributing factor for malnutrition has not been
considered as a factor and tested for association.

status, literacy level and dietary practices
are poor.' * Multiple nutritional disorders
(concurrent/double burden of malnutrition
(DBM)) would also happen to a child that
further increases the likelihood of devel-
oping shortterm and long-term untoward
consequences.” Concurrent wasting and
stunting (WaSt) at birth, for instance, is
the most common concomitant nutritional
disorder, which is characterised by being thin
for weight and short for age at a time. Simi-
larly, the occurrence of overweight/obesity
with stunting simultaneously is termed as
the DBM, which is an emerging nutritional
problem.” * Following the swift nutrition
transition, DBM is becoming an increasing
problem in different countries of the world
that largely compromises the growth and
development of children.”® The emergence
of DBM and WaSt has ruined the lives of
millions of young children across the globe.”

Globally, malnutrition is a threat to the lives
of one-third (33.8%) of children younger
than 5 years, of which Africa contributes the
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biggest share of the burden at 98%.° About 8 million
(2%) of children younger than 5 years are suffering from
DBM.” Similarly, the overall burden of concurrent WaSt
in this segment of the population ranged between 2.35%
and 3%.° Y In children younger than 5 years, wasting
and stunting have contributed to 64.6 and 54.9 million
disability-adjusted life years, respectively, which accounted
for 14.8% and 12.6% of the total global disability-adjusted
life years.®® Ethiopia, a country with the highest burden
of malnutrition, 44% and 27% of children below 5 years
and under 6 months of age, respectively, are affected.'" "
Nearly half of the under-5 mortality in Ethiopia is also
imputed by malnutrition.” * Moreover, 16.5% of the
country’s gross domestic product and about US$157.8—
US$230.2 million are lost annually owing to the long-term
and short-term effects of malnutrition, respectively.'*™"

Malnutrition has both shortterm and long-term
shattering effects that impacted not only the lives of
children but also extend to affect the subsequent gener-
ations.” 7 ' ' Undernutrition, in particular, in early life
results in impairment of cognitive development, irre-
versible physical and physiological destruction, and puts
children at higher risk of morbidity and mortality."® ' Tt
also contributes to incur non-communicable diseases like
type 2 diabetes due to the rushed weight gain in the later
life 69 10-22

Childhood malnutrition, particularly among newborns,
is usually attributed to poor nutrition in utero and
repeated bouts of infection that start from concep-
tion.” ** Multifaceted reproductive and maternal nutri-
tional and medical disorders are likewise the contributing
factors of malnutrition among newborns.” The likeli-
hood of developing malnutrition is associated with short
maternal stature, poor maternal nutritional status, illness
during pregnancy (diabetes mellitus, hypertension,
anaemia, and toxoplasmosis rubella, cancroid and herpes
simplex virus (TORCH) infection), having no antenatal
care (ANCQ) visit, short pregnancy interval, maternal age
(advanced and younger) and not supplemented with iron
folate during pregnancy.®””

To curve the observed, Ethiopia has been working to
end malnutrition through designing various programmes,
including the National Nutrition Program and the Seqota
Declaration to achieve the World Health Assembly’s target
of reducing stunting to 26.8% by 2025. Nonetheless, the
annual average reduction rate (AARR) of stunting is only
2.8%, which is far off the expected decline rate of 6%."
Similarly, the annual average reduction rate of wasting
is 0.1% that is still remarkably lower than the expected
AARR, which is 5%."

Despite the findings that show the burden and contrib-
uting factors of malnutrition among newborns can be
used as preliminary evidence for further intervention,
the existing pieces of evidence are concentrated only on
children aged 6-59 months. The burden of malnutrition
among newborns is supposed to be high in Ethiopia asso-
ciated with high maternal malnutrition in the country
though there is no study that reveals the prevalence and

contributing factors. The aim of this study was, therefore,
to estimate the prevalence of wasting, stunting, concur-
rent WaSt, LBW, overweight/obesity and DBM, as well
as to identify the contributing factors. Understanding
the problem at an earlier stage will provide a spotlight
for local decision-makers, project planners and policy-
makers for designing programmes to mitigate the burden
through strengthening care during pregnancy, tackle the
ill effects at the right time and halt the combined negative
effect of various types of malnutrition.

METHODS AND MATERIALS

Patient and public involvement

Mothers and their newborns were included in this
study by providing their valuable information including
measurements. However, they have never participated in
conducting the study, designing the protocol and data
collection tools, reporting the results and disseminating
the study findings.

Study design and period

Ahospital-based cross-sectional study was conducted from
10 March to May 2020. The study was prepared using the
Strengthening the Reporting of Observational studies in
Epidemiology.

Study period and area

The study was carried out at the University of Gondar
Comprehensive Specialized Referral Hospital situated in
the Amhara region, northwest of Ethiopia. The region
has been affected by the high prevalence of malnutri-
tion, lesser economic development and poor infrastruc-
ture.”® * The hospital is a teaching hospital that tailors
health services for about 5 million clients from the central
Gondar Zone and other neighbouring zones.

Study participants

Alive newborns right after birth to 72 hours of age were
included. Nevertheless, newborns whose mothers were
suffering from critical illnesses like postpartum haem-
orrhage were excluded. Similarly, newborns suffering
from an illness and who were very and extremely preterm
were excluded to ascertain LBW and stunting at birth.
In addition, newborns whose length was less than 45 cm
were excluded to determine wasting, overweight/obesity,
concurrent WaSt and DBM.%

Sample size determination
The required sample size for investigating the prevalence
of malnutrition was determined using Epi Info consid-
ering the single population proportion formula by taking
the following statistical assumptions: proportion (p):
50%; ClIs: 95%; margin of error: 5% and non-response:
10%.

n= (Zo/2)2 p (1—p)/d2=(1.96)2 (0.5) (0.5)/
(0.05)2=which was increased to 384 after adding 10%
of non-response. Thus, 422 mother-newborn pairs were
invited and approached.
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Sampling procedure and technique

An estimated 10 599 newborns were delivered at the
University of Gondar Comprehensive Specialized Referral
Hospital delivery ward per annum. For the purpose of the
current study, we randomly selected 4 months (1 month
from each of the four seasons). This season-based stratifi-
cation was important because the number of birth varies
throughout the four seasons; accordingly, an average of
884 live births was assumed to occur per month.*® System-
atic random sampling technique was employed and for
sampling purposes, the value of ‘K’ (to be used as the
length of the interval in systematic random sampling) was
estimated using the formula N/n=884/422 and found to
be 2.

Variables of the study
Outcome variables: stunting, wasting, concurrent WaSt,
LBW, overweight/obesity and DBM.

Independent variables
Sociodemographic variables: age, marital status, resi-
dence, religion, maternal occupation, maternal educa-
tion status and paternal education status.
Maternal-related factors: ANC visit, interbirth interval,
maternal height, illness during pregnancy, mid-upper arm
circumference (MUAC), gravidity, parity, gestational age,
pregnancy intention and history of iron supplementation.
Newborn-related factors: sex, maturity status and birth
status (singleton vs multiple).
Environmental factors: indoor fire smoke and season
of conception.

Definition of variables
Outcome variables
Stunting: newborns whose length-for-gestational age
measurement was <10 centile.””

LBW: newborns whose weightfor-gestational age
was <10 centile.”

Wasting: newborns whose WHZ (weight-for-height)
measurement was <(-2 SD).!°

Concurrent WaSt: newborns who were concomitantly
wasted and stunted.”

Overweight/obesity: newborns whose WHZ (weight-
forlength) measurement was >(+2 SD.'¢

DBM: newborns who had overweight/obesity and
stunting simultaneously.'®

Independent variables
Maternal nutrition characteristics
Short maternal stature: mothers whose height measure-
ment was <145 cm.®

Maternal undernutrition: mothers whose MUAC value
was <22 cm.”

Anaemic woman: a woman whose haemoglobin
measure was below 11 g/ drL.*

Reproductive/obstetrics and maternal morbidity characteristics
Short interbirth interval: if the interval between the index
birth and the older child is <24 months.*

Primigravida: a women who conceived for the first
time."!

Multigravida: a woman who got pregnant more than
once."!

Primiparous: a women who give birth one time.

Multipara: a woman who gave birth more than once.

Unintended pregnancy: if mothers reported the
current pregnancy was unwanted or mistimed.*

Illness during pregnancy: mothers who had at least
one of the following illnesses during pregnancy: diabetes
mellitus, hypertension, anaemia, and infections like hepa-
titis B, HIV and TORCH.*”

Wealth status: classified as richest, rich, middle, poorer
and poorest, for participants who fall in the first, second,
third, fourth and fifth ranks, respectively, using an index
generated by the principal component analysis (PCA).*

41
41

Newborn characteristics

Term: newborns delivered between 37 and 42 weeks.**
Preterm: newborns delivered before completing 37

weeks. ™

Data collection tool and procedures

A face-toface structured and interviewer-administered
questionnaire developed after reviewing different pieces
of literature was used. Maternal illness during pregnancy
and some newborn characteristics were collected through
chart review. Various anthropometric measurements have
been measured and collected. The newborns were placed
in recumbent supine position and length was measured
by two BSc nurses, one who assisted and supported
to keep the head stable and the other who took the
measurement from the top of the head to the heel of
the foot. The procedure was repeated three times using
infanto-metre (ITEM CODE: WS025 and SIZE18'X7’);
the average length of the measurements was recorded to
the nearest of 0-5 cm to ensure its accuracy. Likewise, the
weight of the newborns was measured using a unit scale
made by the UNICEF. The measurement was recorded at
the nearest 10 g. All anthropometric measurements were
taken within 72 hours of birth and analysed using the
INTERGROWTH-21st project and the WHO software.”’

Stunting and wasting

To measure stunting, the length of newborns with the
corresponding gestational age was gathered, and a
composite variable (length-for-gestational age) was gener-
ated using the INTEGROWTH-21st software. Similarly,
wasting was ascertained through collecting the length
and weight of a newborn to create a composite variable
(Iength-for-weight) by using the WHO Anthro software.

Concurrent WaSt

The two outcome variables (stunting and wasting) were
summed up to generate a variable, ‘concurrent WaSt’,
after ascertaining the two outcome variables separately
using the appropriate and corresponding composite
variables.
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Overweight/obesity

This was collected by measuring the length and weight of
the newborns to produce a composite variable (length-
for-weight) using WHO Anthro.

Double burden of malnutrition
DBM was generated by combining
overweight/obesity.

stunting and

Maternal height

The height of mothers was measured using a wall stadi-
ometer in a standing position. The measurement was
recorded to the nearest 0.5 cm.

Maternal MUAC

Maternal MUAC was measured by using fibre tape from
the left upper arm at the midpoint between the tip of
the shoulder (the acromion) and the tip of the elbow
(the olecranon process). To ensure accuracy, repeated
measurements with an increment of 0.1 cm were taken.

Wealth status

A questionnaire adapted from the Ethiopian Demo-
graphic and Health Survey, 2016 and other literature was
used to collect all necessary data that can help to deter-
mine the wealth status of the study participants. The tool
was comprised of the number and kinds of livestock that
participants had, availability of agricultural land, the
amount of cereal products they gathered (in tone), the
amount of money deposited in the bank and availability
of materials in their house. After recoding each of the
variable to have a value of ‘0’ or ‘1’, the PCA was applied
to construct wealth index.*” Data were collected by two
BSc midwives supervised by one MSc nurse who earned a
degree in paediatric nursing.

Data quality control

We did a pretest at the University of Gondar Compre-
hensive Specialized Referral Hospital 2 weeks ahead of
the actual data collection period by recruiting 21 eligible
newborn-mother pairs. The quality of the data was
assured through careful planning and using a properly
translated questionnaire. The content of the question-
naire and extraction formats were reviewed by a senior
paediatrician and paediatric nurse specialist to maintain
the validity of the tool. Questions were checked for clarity,
completeness, consistency and ambiguity; corrections
were made accordingly.

One-day training was delivered to the data collectors
and supervisor aiming at briefing the objective of the
study, the anthropometric measurements and so forth.
Anthropometric measurements were calibrated each
day before starting data collection. Repeated anthropo-
metric measurements have been taken and the average
was considered. Furthermore, the principal investigator,
together with the supervisor, has checked the collected
data for its completeness and takes corrective measures
on a daily basis.

Data processing and analysis

The collected data were entered into Epi Info 7 V.7.2.1.0
and exported to SPSS V.20 for coding, cleaning and anal-
yses. Continuous independent variables were categorised.
The household wealth status was determined using PCA.
In doing this, all categorical and continuous variables
were categorised so that the value for every variable gets
either ‘0’ or ‘1’. During extracting the underlying factors,
factors with communality value of 0.5 and Eigenvalues
of 1 were retained. Next, all eligible factor scores were
computed using the regression-based method to generate
one variable that stands for wealth status. The final scores
were categorised into five quantiles namely: first, second,
third, fourth and fifth, and they were, respectively, inter-
preted as richest, richer, middle, poorer and poorest,
respectively.

The INTERGROWTH-21st software was used to analyse
LBW and stunting. The newborn’s length in centimetre
and the corresponding gestational age were entered to
produce ‘stunting’; whereas weight in kilogram and the
respective gestational age were entered so as to generate
‘LBW’. Similarly, using the WHO Anthro software, the
newborn’s wasting status and overweight/obesity were
analysed. The newborn’s length, identification number,
age (0 months), weight in kilogram and sex were entered
to determine wasting and overweight/obesity. After
generating the variables, the flags (Height-for-Age (HAZ)
<(-5SD) and >(+5 SD)) were removed. The outcome vari-
ables were dichotomised and coded as ‘1’ and ‘0’, repre-
senting those who have the outcome variables (stunting,
wasting, concurrent WaSt, LBW, overweight/obesity and
DBM) and who did not, respectively. For continuous vari-
ables, age, for instance, the distributional assumption of
normality was examined by the Shapiro-Wilk test to choose
the appropriate measure of central tendency. Frequency,
percentage, mean, and SD were used to describe demo-
graphic and other variables.

A X? test was employed and the binary logistic regres-
sion analysis was applied for variables that satisfy the X
test assumption. All variables, irrespective of their statis-
tical significance in the bivariable analysis, were entered
into the multivariable logistic regression model to control
the possible effects of confounder/s.* Prior to identifying
the significant factors, the presence of multicollinearity
was examined using the Pearson correlation coefficient.
The Hosmer and Lemeshow test was used to diagnose the
model adequacy. Finally, in the multivariable regression
analysis, variables having a p value of at most 5% were
reported as having independent associations with the
outcome variables, adjusted OR (AOR) with its corre-
sponding 95% CI used as a measure of the strength and
the direction of the association.

RESULTS

Sociodemographic characteristics

A total of 419 study participants were included to estimate
stunting and LBW, making the response of 99.3%. After
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Table 1 Sociodemographic characteristics of mothers who
had delivered at the University of Gondar Comprehensive
Specialized Referral Hospital, northwest Ethiopia, 2020

Characteristic Number Per cent
Age of mother  10-19 30 7.6
20-35 309 78.4
>35 55 14
Religion Orthodox 339 86.0
Muslim 55 14.0
Educational No schooling 108 27.4
status of the Primary school 75 19.0
mother
Secondary school 101 25.6
Higher education 110 27.9
Educational No schooling 92 23.4
status of the Primary school 87 221
father
Secondary school 98 249
Higher education 117 29.7
Occupation of  Government 95 241
mother employee
Housewife 255 64.7
Merchant 44 11.2
Birth status Single 385 97.3
Multiple 9 2.7
Wealth index Richest 75 19.0
Richer 80 20.3
Middle 78 19.8
Poorer 80 20.3
Poorest 81 20.6

excluding extremely preterm newborns and those whose
length was less than 45 cm, 394 newborns were considered
to estimate wasting and overweight/ obesity.35 The socio-
demographic and other relevant findings of stunting are
available in the previously published article.” The mean
age of the mothers was 27.51 (SD=5.46) years and 20.3%
of mothers were from the poorer wealth group. Almost
all (97.6%) participants were Amhara by ethnicity and
72.8% were urban dwellers.

Slightly lower than a quarter (24.1%) of the mothers
were government employees and more than one-fourth
(27.4%) of them had no schooling at all. The majority
(97.3%) of the newborns were single birth and a bit
higher than half (54.6%) of the newborns were male
(table 1).

Maternal and anthropometric measurements

The majority of the mothers (94.4%) had at least one
ANC visit and 87.6% of them had taken iron supplemen-
tation during pregnancy. More than two-thirds of the
mothers (70.1%) were multigravidas, 34.5% were primip-
arous, 9.9% had a short interbirth interval and 8.9% had
pregnancy-induced hypertension.

Table 2 Maternal characteristics and anthropometric
measurement of newborn-mother pairs recruited at the
University of Gondar Comprehensive Specialized Referral
Hospital, northwest Ethiopia, 2020

Characteristics Number Per cent
Iron intake Yes 345 87.6
during No 49 12.4
pregnancy
Gravidity Primigravida 118 29.9
Multigravida 276 70.1
Parity Primiparous 136 34.5
Multiparous 258 65.5
Height of the  Tall 354 89.8
mother Short 40 10.2
MUAC Normal 256 65
Chronic malnutrition 138 35
Birth status Single 385 97.7
Multiple g 2.3
lliness during  GDM 7 1.8
pregnancy PIH 35 8.9
Anaemia 21 5.3

GDM, gestational diabetes mellitus; MUAC, mid-upper arm
circumference; PIH, pregnancy-induced hypertension.

The mean birth weight of the newborns was 3080.20
(SD 457.97 g) while the median newborn’s length was
48.0 cm at the second percentile. More than three-
fourths (80.7%) of newborns had an appropriate birth
weight for age. The mean maternal MUAC was 24.55 (SD
2.58 cm) and the median gestational age was 39 weeks at
the second percentile. The mean height of the mother
was 154.73 (SD 7.33 cm). Well over one-third (38.2%)
of mothers were malnourished while 10.7% of them had
short stature (table 2).

Environmental characteristics

A bit more than two-thirds (66.2%) of the newborns
were conceived in Belg (spring) season and 15.5% of the
mothers had been exposed to indoor fire smoke during
the current pregnancy.

Prevalence of malnutrition

A bit higher than a quarter (26.6%) of newborns is
stunted, while the tiny proportion (2.5%) of newborns is
both wasted and stunted (figure 1).

Factors associated with malnutrition among newborns
As presented in the table below, variables denoted by
‘N/A’ are those that did not fulfil the X2 assumption.
Since all variables for concurrent WaSt as well as the
DBM fail the X* assumption, only descriptive findings are
reported.

The odds of LBW were more than twofold (AOR=2.8;
95% CI: 1.19 to 6.65) higher for newborns whose fathers
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Figure 1 A figure depicting the burden of malnutrition
among newborns delivered at the University of Gondar
Comprehensive Specialized Referral Hospital, northwest
Ethiopia, 2020. LBW, low birth weight.

had attained a primary level of education than newborns
whose fathers attained a higher level of education. Like-
wise, the odds of having LBW were higher among stunted
newborns (AOR=3.1; 95% CI: 1.6 to 6.0) as compared
with non-stunted newborns. The risk of overweight/
obesity was reduced by 65% (AOR=0.35; 95% CI: 0.12 to
0.99) among newborns whose mothers were from rural as
compared with urban dwellers. None of the investigated
variables were statistically associated with wasting at birth
(table 3).

DISCUSSION

The deleterious effect of undernutrition on children is
well-established evidence and it is more severe among
children having the concurrent form of the nutritional
disorder. Malnutrition at birth has a permanent life-
threatening impact on the physical health and cognitive
performance of children.*” A newborn’s malnutrition is
the main testimony for improper prenatal nutrition and
a powerful predictor of infant survival.* * The risk of
mortality among newborns with multiple anthropometric
deficits is higher than those having a single nutritional
problem.” Studies aiming to estimate the prevalence of
multiple forms of malnutrition and factors have a para-
mount impact on battling malnutrition at birth.”" Thus,
this study aimed at estimating both undernutrition and
overnutrition among newborns.

The study highlights that just over 1 in every 10 (12%)
and 26.6% of newborns were overweight/obese and
stunted, respectively. Besides, about 28 newborns from
1000 have DBM. This suggests that DBM is becoming an
emerging challenge in impoverished areas of the world,
including Ethiopia.”® In stunted newborns, there are
impaired fat oxidation and low-resting energy expendi-
ture, thus the result of these adaptations could facilitate
fat storage and being overweight that drove children to
DBM.*** The implication is that the intrauterine period
is a window of opportunity to tackle the concomitant
occurrence of stunting and overweight/obesity.

The study has also evidenced that 26.6% and 10% of
newborns experienced stunting and wasting, respectively.
Similarly, 2.5% of newborns have concurrent (WaSt) forms
of malnutrition. The burden was highly prevalent among
newborns born to chronically malnourished mothers and
newborns who were small for gestational age, which was
also the case in previous findings.”* * The growth and
development of the fetus is the interaction between the
intrinsic growth pattern itself and environmental factors,
including maternal and paternal genetics, maternal size
and the capacity of the placenta to supply essential nutri-
ents that enable the fetus to mature.” Although malnu-
trition among newborns is the interwoven effect of the
aforementioned important factors, the nutritional status
of mothers, both low pre-pregnancy Body Mass Index
(BMI) and insufficient gestational weight gain, take the
biggest share of the problem.” Parental genetics and
having a healthy and capable placenta to supply nutrients
are not the guaranty to attain the nutritional require-
ment of the fetus unless the mother has all the essential
nutrients to be provided.?” Likewise, wasting and stunting
are often present in a similar population and they share
many causal factors.®? Hence, the promotion of maternal
nutrition should be considered to reduce the problem of
‘multiple anthropometric deficits’ of newborns that risks
them to serious morbidity as well as mortality.” Investing
in methods that make the intrauterine growth as healthy
as possible through maintaining gestational weight gain
as per the pre-pregnancy BMI could be one strategy that
professionals in the field should consider. This might be
the way forward to end childhood malnutrition.

The proportion of newborns in the current study
having LBW is relatively higher than the pooled prev-
alence reported in 30 studies in Ethiopia.”> Various
factors might be considered to explain the observed
difference. The former finding was an aggregate of
various studies from different settings with better
economic status while the current study was conducted
in the poorest region of the country.”> The method
used across these studies is also distinct; the current
study ascertained LBW by adjusting for the length of
the newborns for the corresponding gestational age,
unlike the previous studies that used simply the weight
of the baby without considering the effect of the matu-
rity level (gestational age) on birth weight. In light of
the observed arguments, it is recommended for future
scholars to consider the gestational age while deter-
mining LBW and stunting to bring credible evidence
and avoid misleading data.*”

In agreement with the previous study, this study
underscores that a low level of paternal education is
significantly associated with increased odds of LBW.”®
Better social support is one of the factors that posi-
tively contributes to pregnancy care and a healthy
pregnancy period. In this respect, fathers are the
most intimate and responsible people to provide the
required social support for their pregnant wives to
have a healthy pregnancy and healthier newborn.”’
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Low birth weight Wasting only Overweight/obesity

Variables AOR 95% CI AOR 95% ClI AOR 95% ClI
<19 0.46 0.15to0 1.39 N/A N/A N/A N/A
20-35 1 1 N/A N/A N/A N/A
>35 0.87 0.39t0 1.90 N/A N/A N/A N/A

Rural 1.37 0.62 to 3.03 1.12 0.49t0 2.54 0.35* 0.12t0 0.99

Religion

Orthodox

—
—
—
—

No schooling 1.48 0.42t05.14 1.02 0.23 to 0.46 0.48 0.12t0 2.19

Secondary 1.95 0.71 10 5.36 1.64 0.61 10 4.38 0.68 0.2510 1.85

Educational status of the mother

Primary 0.52 0.15t0 1.78 1.65 0.34t0 8.18 1.63 0.35t0 7.59

Higher education 1 1 1 1 1 1

Government employee 1 1 1 1 1 1

Housewife 0.71 0.21t0 2.44 0.79 0.09 to 7.05 0.92 0.24 t0 3.45

Richest 1 1 1 1 1 1

Middle 1.07 0.48 to 2.44 0.62 0.21t0 1.83 1.20 0.41 to 3.58

Poorest 0.45 0.17t0 1.18 1.12 0.40 to 3.04 1.53 0.50 to 4.69

Male 0.97 0.57 to 1.66 0.90 0.46t0 1.75 1.01 0.56 to 1.99

Iron intake during pregnancy

No 0.86 0.32t02.34 0.60 0.19to0 1.89 0.75 0.26 t0 2.16
Paity
Multipara 0.58 0.32to 1.6 0.32 0.04 to 2.63 1.37 0.27 t0 6.90
C Pdmipaous 11

ANC
CYes 11 NA NA NA NA
No 1.45 0.36 to0 5.79 N/A N/A N/A N/A
Continued

~
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Table 3 Continued

Low birth weight Wasting only Overweight/obesity
Variables AOR 95% CI AOR 95% ClI AOR 95% ClI
Intention of pregnancy
Not intentional 0.99 0.37 to 2.65 N/A N/A N/A N/A
Intentional 1 1 N/A N/A N/A N/A
Height of the mother
Short 0.61 0.26 to 1.47 N/A N/A N/A N/A
Tall 1 1 N/A N/A N/A N/A
MUAC
Malnutrition 0.72 0.37 to 1.39 1.5 0.60 to 2.63 0.97 0.48t0 1.95
Normal 1 1 1 1 1 1
Length for age
Short for age 3.17 1.6 to 6.01 N/A N/A N/A N/A
Normal 1 1 N/A N/A N/A N/A
Season of conception
Kiremt/winter 0.83 0.46 to 1.48 0.88 0.45t01.77 0.92 0.48t0 1.78
Bega/summer 1 1 1 1 1 1
Exposed to indoor fire smoke
Yes 0.59 0.27 to 1.28 1.92 0.63 to 5.84 1.01 0.39 to 2.56
No 1 1 1 1 1 1

N/A=variables that do not fulfil the X? assumption.
*P<0.05=strong association.
1P<0.0001=very strong association.

ANC, antenatal care; AOR, adjusted OR; MUAC, mid-upper arm circumference; N/A, not applicable.

Higher level educational attainment of fathers has a
significant positive influence on their health service
utilisation and healthy practices are better.”® In Ethi-
opia, where there is a low literacy level, the problem
is likely affecting thousands of newborns if special
emphasis is not in place. Likewise, stunted newborns
in the current study tripled the risk of LBW, which
was not indicated in previously conducted studies.
Different nutritional deficits share similar risk factors;
the same is true for LBW and stunting where the pre-
pregnancy weight and gestational weight gain highly
determine their occurrence.'® Given the higher risk of
comorbid illnesses and mortality in newborns with the
combined nutritional problems, urgent public health
measures should be considered.”

In the current study, there were significantly
higher odds of overweight/obesity among mothers of
newborns residing in an urban area as compared with
rural areas, which is in line with the previous report.
The rapid increase in overweight/obesity is indicated
in urban areas of Ethiopia, asserting it is a major public
health concern.” The difference in dietary intake and
physical activity could be among the key drivers for
the observed urban and rural variation.”” Mothers in
rural areas of Ethiopia stay engaged in different labo-
rious household and agricultural activities until they

give birth that will make them unable to gain optimal
gestational weight.60 In urban areas, however, mothers
usually spend their pregnancy period resting, watching
television for a long time, and consuming fortified and
manufactured meal products, which collectively put
them at risk of attaining high pregnancy weight and
ultimately give birth to obese/overweight newborns.”!
Healthcare providers should, therefore, provide nutri-
tion education for pregnant women along with ANC
that mainly focuses on dietary behaviour and dietary
preference.

The study has some strengths and admissible limita-
tions. One of the strengths of the current study
is providing comprehensive evidence of different
anthropometric deficits and their combined occur-
rence among newborns in a setting where there was no
such evidence previously. However, owing to the inac-
cessibility of data, we did not assess the pre-pregnancy
weight and weight gain during pregnancy of mothers,
which is presumed to be one of the best indicators of
the nutritional status of newborns. Though various
strategies were used to control different sources
of biases including recall bias, the findings are not
completely free from various biases that might have
impacted the findings.

8
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CONCLUSION

The study remarks that malnutrition among newborns in
Ethiopia is a public health problem. Fathers’ educational
status (low level) and being stunted are associated with a
high burden of LBW. Mothers’ residency (being urban)
elevated the risk of overweight/obesity among newborns.
Thus, improving the literacy of fathers and preventing
stunting through maintaining intrauterine nutrition are
recommended to mitigate LBW while paying special
attention to newborns born from urban resident mothers
is necessary to reduce the burden of overweight/obesity.
Future scholars in the field are recommended to conduct
longitudinal studies to look at the effect of malnutrition
at birth on the later nutritional status as well as the growth
and development of the victims. Further, it is recom-
mended to ascertain the nutritional status of the newborns
(LBW and stunting) using the INTERGROWTH-21st soft-
ware to account for the gestational age of the newborns.
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