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ABSTRACT

Background: Early initiation of breastfeeding is the process of letting the baby instinctively
breastfeed within the first hour after birth, along with skin-to-skin contact between the baby and the
mother's skin which can prevent hypothermia in the baby. This study aims to analyze the relationship
between early initiation of breastfeeding and the incidence of hypothermia in infants.

Subjects and Method: This is a systematic review and meta-analysis study. Population= Infants
aged 0-59 months, Intervention= early initiation of breastfeeding, Comparison= no early initiation
of breastfeeding, Outcomes= incidence of hypothermia and diarrhea. Article searched through
journal databases include: PubMed, Science Direct, Google Scholar, research gate, and Springerlink.
The keywords used are breastfeeding" OR "early initiation of breastfeeding” OR "initiation breast-
feeding" AND newborn OR neonatal OR neonate OR infant OR children OR child AND hypothermia
OR “low body temperature” OR “low temperature” OR thermoregulation OR “body temperature
regulation "AND diarrhea OR diarrhea. Articles were selected with the help of PRISMA flow
diagrams. Inclusion criteria included full-text articles with cross-sectional studies, multivariate
analysis results in the form of AOR values and published in English from 2011-2021. Eligible articles
were analyzed using Revman 5.3 application.

Results: Sixteen articles from Ethiopia, Vietnam, Bangladesh, Pakistan, Tanzania, and India were
included in the meta-analysis. Meta-analysis in 7 cross-sectional studies showed that early initiation
of breastfeeding was able to reduce the risk of hypothermia in infants (aOR= 0.32; 95% CI= 0.21 to
0.48; pP<0.001). Meta-analysis in 9 cross-sectional studies showed that early initiation of
breastfeeding was able to reduce the risk of diarrhea in infants (aOR = 0.81; 95% CI = 0.76 to 0.86;
P<0.001).

Conclusion: Early initiation of breastfeeding reduced the risk of hypothermia and diarrhea in
infants. Researchers recommend implementing early initiation of breastfeeding in the first hour of
birth to prevent the risk of hypothermia and diarrhea in infants.
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BACKGROUND countries (Nebiyu et al., 2021). Hypothermia
Hypothermia is a major cause of morbidity is defined as a pathological condition where
and mortality in newborns in developing the baby's temperature drops below the
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recommended normal temperature range,
which is a body temperature of less than
36.5°C to 37.5°C (WHO in Vilinsky and
Sheridan, 2014).

The global prevalence of neonatal
hypothermia ranges from 11% - 95% (Ukke
and Diriba, 2019). Globally, hypothermia is
estimated to occur in 17 million neonates
every year in developing countries (Farhadi
et al., 2014). Neoni's research (2021) showed
that the prevalence of neonatal hypothermia
in Iran was 53.3%, in Brazil 66.9%, in West
Africa at 62%, in East Africa at 57.2%, in
Ethiopia 80%, in the Netherlands by 93%,
and in Indonesia was 90%.

Infants who are hypothermic have a
higher risk of developing hypoglycemia,
respiratory distress syndrome, jaundice, and
metabolic acidosis (Yitayew et al., 2020). The
high prevalence of hypothermia can also
increase infant mortality by 5 times and every
1°C decrease in body temperature can incre-
ase mortality by 80% (Demissie et al., 2018).

Another condition in low-income coun-
tries that causes high morbidity and morta-
lity among toddlers is diarrheal disease
(Melese et al., 2019). Diarrhea is a condition
in which the baby defecates with a watery or
liquid consistency 3 times or more and if the
mother perceives an increase in the freque-
ncy or liquidity of feces more than usual
(Dagnew et al., 2019).

The estimated global incidence of
diarrhea is an estimated 2.5 billion cases of
diarrhea occur among toddlers each year
(Melese et al., 2019). Fenta et al. (2020)
described the prevalence of diarrheal disease
in infants in Ethiopia by 54%, in Iraq by
46.1%, in Tanzania by 32.7%, and in Cameron
by 23.8%. In Indonesia, based on the 2019
Indonesian Health Profile data, diarrhea is
an infectious disease that accounts for the
highest mortality rate in the group of toddlers
(12—59 toddlers) with 314 deaths (10.7%) and
746 deaths (12.1%) in children aged 29 days-
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11 months old (Ministry of Health of RI,
2019).

Babies with diarrhea will face many
problems such as loss of appetite and inade-
quate absorption of nutrients which can
potentially lead to weight loss and growth
failure. Diarrhea also causes water and elec-
trolyte deficits so that dehydration occurs if it
is not replaced on time (Fetensa et al., 2020).

The incidence of hypothermia and
diarrhea in infants which are the main causes
of increased morbidity and mortality in
infants aged 0-59 months old can be over-
come by carrying out early initiation of
breastfeeding during the management of
newborn care (Ekubay et al., 2018). Early
initiation of breast-freeding, which is to give
newborns the opportunity to breastfeed
within the first hour after birth (Seidu et al.,
2020).

At the time of initiation of early breast-
feeding, there is skin to skin contact between
the baby and mother, when the baby's skin is
attached to the mother's chest, the skin
temperature of the mother's chest will adjust
to the baby's body temperature, if the baby is
cold, the mother's skin temperature will
automatically rises by two degrees to warm
the baby thereby reducing the risk of
hypothermia (Boundy et al., 2016).

The results showed that infants who
had an EBF within the first hour after birth
had alower risk of hypothermia (28.9%) than
infants who did not have an EBF (81.4%) and
infants who did not have an EBF had a 5
times risk of developing hypothermia com-
pared to those who have done EBF (Nebiyu et
al., 2021).

At the time of EBF, the baby will also
receive the first breast milk, namely colos-
trum, which colostrum contains protective
substances such as lactobacillus bifidus,
lactoferrin, and secretory immunoglobulin A
(sIgA) which can protect babies from
infectious diseases that cause diarrhea such
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as Escherichia coli, Campylobacter, Shigella,
and salmonella enterica (Shahid et al., 2019).

The research of Hajiebhoy et al. (2014)
also showed that children who received early
initiation of breastfeeding had a 0.74 times
risk of experiencing diarrhea compared to
children who were not given an EBF. Infants
who were not given EBF had a 9 times higher
risk of experiencing diarrhea compared to
infants who were given EBF (Gizaw et al.,
2017).

Early initiation of breastfeeding also
has other important benefits such as lowering
the risk of gastrointestinal infections, sepsis,
pneumonia, tetanus, and premature birth
(Phukan et al., 2018).

SUBJECTS AND METHOD

1. Study Design

This was a systematic review and meta-ana-
lysis, using PRISMA flow diagram guidelines.
Search articles through journal databases
including PubMed, Google Scholar and
Science Direct, Researchgate and Springer-
link. The articles used in this study were
articles that have been published from 2011-
2021.

The keywords to search for articles
were as follows: breastfeeding OR "early
initiation of breastfeeding” OR "initiation
breastfeeding" AND newborn OR neonatal
OR neonate OR infant OR children OR child
AND hypothermia OR “low body tempera-
ture” OR “low temperature” OR thermo-
regulation OR “ body temperature regula-
tion” AND diarrhea OR diarrhea.

2. Inclusion Criteria

In this study, the inclusion criteria were full
text articles using a cross sectional study
design in English, the analysis used was
multivariate with adjusted Odds Ratio
(aOR), the subjects were infants aged 0-59
months, the intervention was early initiation
of breastfeeding the outcome was the inci-
dence of hypothermia and diarrhea.
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3. Exclusion Criteria

Exclusion criteria in this study include arti-
cles published before 2011, articles on
primary studies with RCT study design and
observational studies other than cross-sec-
tional (cohort and case-control) and articles
using other than English.

4. Operational Definition

In formulating the study problem, the
researchers used PICO. The population is
infants aged 0-59 months. Intervention is
early initiation of breastfeeding with compa-
rison, which is no initiation of early breast-
feeding, outcomes are the incidence of
hypothermia and diarrhea.

Early initiation of breastfeeding is a
post-natal activity by placing the baby on the
mother's chest immediately after birth so
that the baby can find the mother's nipple by
her/his self and provide the opportunity for
the baby to actively breastfeed within the
first hour of birth, both in normal delivery
and cesarean section delivery facilitated by
personnel. health.

Hypothermia is a condition in which the
baby's body temperature when the axillary
temperature measured is < 36.50C.
Diarrhea is a condition when a baby defe-
cates with a liquid or watery consistency 3
times a day.

5. Instrument of the Study

An assessment of the quality of research
articles was carried out using the Critical
Appraisal Checklist for cross-sectional Study
published by CEBM University of Oxford
2014 (CEBM, 2014).

6. Data Analysis

Articles were collected using PRISMA Flow
diagrams and analyzed using the Review
Manager (RerMan) 5.3 application by calcu-
lating the effect size and heterogeneity to
determine the combined research model and
form the final result of the meta-analysis.
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RESULTS

This study was related to the effect of early

initiation of breastfeeding on the incidence of

hypothermia and diarrhea in infants consis-
ting of 16 articles from 2 continents, there are

6 research articles from the Asian continent

and 10 research articles from the African

continent.

The search for articles was carried out

using a database based on the PRISMA flow
diagram in Figure 1 after the study quality
assessment was carried out, there were 16
articles that fulfilled the quantitative require-
ments so that they could be included in a
systematic study and meta-analysis. Of the 16
articles, they were divided into 2 categories
according to the outcome of the intervention,
namely 7 articles for the incidence of hypo-
thermia and 9 articles for the incidence of
diarrhea among infants.
Study Quality Assessment
Assessment of the quality of research articles
using the Critical Appraisal Checklist for
cross-sectional study which can be seen in
table 1. The criteria for evaluating articles
with cross-sectional study design are as
follows:

1. Does the study formulate the research
question (research problem) clearly?

2. Is the cross sectional research method
appropriate to answer the research ques-
tion?

3. Is the method for selecting research
subjects clearly described?

4. Does the sampling technique not intro-
duce bias (selection)?

5. Is the sample representative of the
research target population?

6. Isthe sample size based on consideration
of the results of previous studies regar-
ding statistical power?

7. Is the minimum response rate achieved?

8. Is the instrument for determining hypo-
thermia and diarrhea (questionnaire)
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valid and reliable?
9. Has statistical significance been tested?
10. Did the researcher report confidence
intervals?
11. What confounding factors have been
taken into account?
12. Are the results applicable in practice or in
the community?
After assessing the quality of the study, a
total of 16 articles were divided into 2 cate-
gories according to the dependent variable
included in the meta-analysis quantitative
synthesis process using RevMan 5.3.

RESULTS

1. The effect of early initiation of
breastfeeding on hypothermia
a. Forest Plot
The interpretation of the results of the meta-
analysis process can be seen through the
forest plot. In Figure 2, it can be seen that
there is high heterogeneity (12=59%; p=
0.020), therefore, the forest plot data ana-
lysis used a random effect model. Then it was
found that there was an effect of early initia-
tion of breastfeeding on the incidence of
hypothermia in infants aged 0-59 months old
where babies who had early initiation of
breastfeeding (MD) at one hour after the
baby was born could reduce the incidence of
hypothermia in infants by 0.32 times
compared to no initiation. early breastfeed-
ing significantly (aOR= 0.32; CI 95%= 0.21
to 0.48 ; p<0.001).
b. Funnel Plot
Figure 3 showed the funnel plot of the effect
of early initiation of breastfeeding on the
incidence of hypothermia in infants. The
funnel plot showed no publication bias,
which was indicated by a symmetrical distri-
bution of the estimated results of the primary
study, the right plot was 3 and the left plot
was 3, while there was 1 plot that touched the
vertical line.
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Articles identified through
database search (n =2,378)

> Removing multiple data (n= 506)

A 4

Filtered articles (n= 1,872)

v Published articles (n=1043)

» Irrelevant title (n= 671)

» Non cross sectional study (n=112)
» Non-English articles (n= 84)

v » Non-full text articles (n= 176)

Complete articles that are
considered eligible (n= 829)

\ 4

Studies conducted in a
systematic review and meta-

Full article issued with reasons (n= 813)

= Different population (n= 34)
Outcome is not hypothermia and

v diarrhea (n= 536)

= Articles are not multivariate (n= 215)

= Article does not include aOR (n= 28)

analysis (n=16)

Figure 1. The Results of Prism Flow Diagram

Table 1. Assessment of the quality of cross-sectional study design

. . Criteria Total
Primary Studies
1 2 3 4 5 6 v 8 9 10 11 12
Seyum and Ebrahim (2015) 1 1 1 1 1 1 1 1 o) 1 1 1 11
Demissie et al. (2018) 1 1 1 1 1 1 1 1 1 1 1 1 12
Yitayew et al. (2020) 1 1 1 o 1 1 1 1 1 1 1 1 11
Ukke dan Diriba (2019) 1 1 1 1 1 1 1 1 1 1 1 1 12
Bayih et al. (2019) 1 1 1 1 1 1 1 1 1 1 1 1 12
Nebiyu et al. (2021) 1 1 1 1 1 1 1 1 1 1 1 1 12
Raj et al. (2015) 1 1 1 1 1 1 1 1 1 1 1 1 12
Gizaw et al. (2017) 1 1 1 1 1 o) 1 1 1 1 1 1 11
Saeed et al. (2020) 1 1 1 1 1 0 1 1 1 1 1 1 11
Ahmed et al. (2020) 1 1 1 1 1 o) 1 1 1 1 1 1 11
Hajeebhoy et al. (2014) 1 1 1 1 1 0] 1 0 11 1 1 10
Ogbo et al. (2017) 1 1 1 1 1 0 1 1 1 1 1 1 11
Srivastava et al. (2020) 1 1 1 1 1 o} 1 1 1 1 1 1 11
Ogbo et al. (2018) 1 1 1 o) 1 o) 1 1 1 1 1 1 10
Sheikh et al. (2020) 1 1 1 1 1 o 1 1 1 1 1 1 11
Hossain (2017) 1 1 1 1 1 0 1 1 1 1 0 1 10

2, The effect of early initiation of
breastfeeding on the incidence of
diarrhea

a. Forest Plot

The interpretation results of the meta-ana-

lysis process can be seen through the forest

plot. In Figure 4, it can be seen that there was
high heterogeneity (I2= 58%; p= 0.02), so the
forest plot of data analysis used a random
effect model. Then it was found that there
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was an effect of early initiation of breastfeed-
ing on the incidence of diarrhea in infants
aged 0-59 months where babies who had
early initiation of breastfeeding (EBF) at one
hour after the baby was born could signi-
ficantly reduce the incidence of diarrhea in
infants by 0.81 times higher compared to no
early initiation of breastfeeding (aOR= 0.81;
CI 95%= 0.76 t0 0.86; p<0.001).
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Bawih 2019 -0.4943 02882 17.0% 0,61 [0.24,1.09] —
Demissie 2018 -1.3083 02889 17.0% 027 [0.15, 0.44) —
Mehiyu 2021 -1 BE0T 03812 14.0% 019 [0.09 0.40) —_—
Raj 2014 -1.204 05118 10.3% 030011, 0,84 —_—
Sevum 2014 -2.0402 03845 136% 013 [0.06, 0.28] —
Ukke 2014 -0.8916 02524 18.8% 0.41[0.25, 0.67] —=
itayew 2020 -0.462 05608  9.2% 063 [0.21,1.89) — T
Total (95% CI) 100.0% 0.32 [0.21, 0.48] . 2
Heterogeneity; Taw?= 0.18; Chi*=14.47, df= 6 (P = 0.02); F= 59% | | | |
Testfor overall effect Z=45.41 (P < 0.00001) oot 01 10 100
EIBF Mo EIBF

Figure 2. Forest Plot of the Effect of EBF on Hypothermia
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Figure 3. Funnel Plot of the Effect of EBF on Hypothermia

b. Funnel Plot

Figure 5 showed the Funnel Plot effect of the
early initiation of breastfeeding on the inci-
dence of diarrhea among infants. The funnel
plot showed no publication bias, which was
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indicated by a symmetrical distribution of the
estimated primary study results, the right
plot was 3 and the left plot was 3, while there
were 3 plots that touched the vertical line.

647



Hidayah et al./ Early Breastfeeding Initiation on Hypothermia and Diarrhea in Infants

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Ahmed 2020 -0.16248 00639 13.0% 0.84[0.74, 0.98] -
Akhar 2017 -0.2387 00403 19.4% 0.79[0.73, 0.85] "
Gizaw 2017 -1.0488 03383 08% 0.3a[018 0.68] —
Hajeehhoy 2014 03011 01243 A1% 0.74[0.58, 0.94] -
Ogho 2017 02107 00288 24.2% 081077, 0.89] u
Ogba 2018 0 01078 64% 1.00[0.81,1.23] T
Saeed 2020 03646 02455  15% 1.44[0.849 2.33] I
Eheikh 2019 03711 015842 345% 0690481, 0.93) -
Srivastava 2020 02387 00188 26.0% 079076, 0.82] u
Total {95% Cl) 100.0% 0.81 [0.76, 0.B6] |
Heterageneity: Tau?= 0.00; Chif= 1892, df= 8 (P = 0.02); F= 58% I I I I
_ 0.01 0.1 10 100
Test for overall effect £=6.82 (P = 0.00001) EIBF No EIBF

Figure 4. Forest Plot of EBF effect on diarrhea
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Figure 5. Funnel Plot of EBF effect on diarrhea
DISCUSSION risk of hypothermia and diarrhea by giving

This systematic review and meta-analysis
study took the topic of the effect of early
initiation of breastfeeding on the incidence
of hypothermia and diarrhea in infants. The
independent variable in this study was early
initiation of breastfeeding and the depen-
dent variable analyzed was the incidence of
hypothermia and diarrhea. This intervention
was designed with the aim of reducing the
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early initiation of breastfeeding in the first
hour of birth with a cross sectional study
design.

Research that discusses the incidence
of hypothermia and diarrhea is considered
important because hypothermia and diarr-
hea in infants aged 0-59 months is a major
problem in increasing infant morbidity and
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mortality in countries in the world, especially
in developing countries.

This meta-analysis study used 16
primary study articles identified from
around the world from 2011 to 2021. This
systematic review and meta-analysis study
used previous primary studies that have
controlled for confounding factors which can
be seen from the inclusion criteria of previ-
ous primary studies used is the result of
multivariate analysis in the form of adjusted
odds ratio (aOR).

Confounding factors can affect the
relationship or effect of exposure to the
occurrence of the disease estimated by the
study that is not similar to the actual
relationship or effect that occurs in the target
population, in other words, the study results
are invalid or incorrect (Murti, 2018). ).

Data processing in this meta-analysis
study was the effect of early initiation of
breastfeeding on the incidence of hypother-
mia and diarrhea in infants using the Review
Manager (RevMan) 5.3 application with the
generic inversion of variance method.

The description of the results of this
meta-analysis can be seen in the forest plot
which provided a visual description of the
magnitude of variation (heterogeneous) bet-
ween the studies used in this meta-analysis
research and the funnel plot which shows the
relationship between the study effect size
and the sample size from various studies and
the possibility of publication bias that can be
seen from the asymmetrical number of
studies on the right and left sides depicted
through the plot in the figure (Murti, 2018).
1. Early Initiation of Breastfeeding on

Hypothermia
The results of a meta-analysis study using 7
primary study articles with a cross sectional
study design showed that infants who recei-
ved early initiation of breastfeeding within
the first hour of birth could reduce the inci-
dence of hypothermia by 0.32 times higher in
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infants aged 0-59 months compared to
infants who were not initiated in early
breastfeeding. This study showed that there
was no publication bias which was indicated
by the symmetry of the right and left plots
where there were 3 plots on the left and 3
plots on the right and 1 plot touched the
vertical line.

Publication bias in meta-analysis re-
search can occur due to the influence of
sample size, type of design, sponsorship,
conflicts of interest and prejudices about the
observed relationships. The strength of this
meta-analysis study was that it can ensure
that this type of meta-analysis study can
provide strong evidence about the effect of
early initiation of breastfeeding on the
incidence of hypothermia among infants
(Murti, 2018).

The results of this study are in line with
the research done by Seyum and Ebrahim
(2015) which stated that infants aged 0-23
months old who had early initiation of
breastfeeding in the first hour of birth could
reduce the risk of hypothermia by 0.13 times
higher compared to infants who did not
receive early initiation of breastfeeding
(aOR= 0.13; 95% CI= 0.06 to 0.28; p<0.05).
Research by Demissie et al. (2018) also
explained that babies who were given early
initiation of breastfeeding were able to
reduce the risk of hypothermia by 0.27 times
higher compared to babies who were not
given early initiation of breastfeeding.

Early initiation of breastfeeding can
prevent hypothermia through the mecha-
nism of thermoregulator thermal synchrony
and the mechanism of nutrition fulfillment
(breast milk). The mechanism of thermo-
regulator thermal synchrony during EBF is
the mother's body mechanism in increasing
the body surface temperature of the chest
from 30.10C to 37.60C as long as the baby is
attached to the mother's chest (Boundy et al.,
2016). The mother's skin is the right
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thermoregulator for the baby, the tempera-
ture of the mother's chest skin will adjust to
the baby's body temperature, if the baby is
cold, the mother's skin temperature rises by
two degrees automatically to warm the baby
thereby reducing the risk of hypothermia,
when the baby's temperature increases, the
mother's skin temperature automatically
drops one degree to stabilize the baby's
temperature (Nebiyu et al., 2021).

The second EBF mechanism to help
stabilize the body temperature of a hypo-
thermic baby is the fulfillment of nutrition in
the form of breast milk. Breast milk is needed
by the baby to make subcutaneous tissue and
fat which is an insulator for the baby's body
temperature so that the baby does not easily
lose heat (hypothermia) (Yitayew et al.,
2020).

Infants who are hypothermic have a
higher risk of developing hypoglycemia, res-
piratory distress syndrome, jaundice, and
metabolic acidosis (Yitayew et al., 2020). The
high prevalence of hypothermia can also in-
crease infant’s mortality by 5 times and every
1°C decrease in body temperature can increa-
se mortality by 80% (Demissie et al., 2018).
2. Early Initiation of Breastfeeding on

the Incidence of Diarrhea
The results of the meta-analysis of study on
the effect of early initiation of breastfeeding
on the incidence of diarrhea in infants using
9 primary study articles with a cross sectional
study design showed that infants who had
early initiation of breastfeeding one hour
after the baby was born could significantly
reduce the incidence of diarrhea in infants by
0.81 times higher compared to not doing
early initiation of breastfeeding .

The results of the analysis showed that
the aOR value of the effect of early initiation
of breastfeeding on the incidence of diarrhea
was almost close to 1, which mean that there
was no significant relationship between EBF
and diarrhea in infants. This is because there
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were several primary studies used in this
meta-analysis study that have a low corre-
lation value between BMI and diarrhea so
that it affected the results of the analysis
when they were combined into the meta-
analysis study.

Funnel Plot of the effect of early initia-
tion of breastfeeding on the incidence of
diarrhea in infants. The funnel plot showed
no publication bias, which was indicated by a
symmetrical distribution of the estimated
primary study results, the right plot was 3
and the left plot was 3, while there were 3
plots that touched the vertical line.

The results of this study are supported
by Hajeebhoy et al. (2014) which showed that
children who received early initiation of
breastfeeding had a 0.74 times lower risk of
developing diarrhea compared to children
who were not given an EBF (aOR= 0.74; 95%
CI= 0.58 to 0.93; p<0.05). A study by Gizaw
et al., (2017) with a sample of 113 infants aged
under 6 months also stated that infants who
did not receive EBF during the first hour of
birth had a 9.13 times higher risk of having
diarrhea compared to infants who received
EBF (aOR= 9.13; CI 95%= 1.78 to 4.67);
p<0.01).

Early initiation of breastfeeding can
reduce the risk of diarrhea in infants because
at the time of EBF, the baby gets breast milk
for the first time in the form of colostrum.
Colostrum contains protective substances
such as lactobacillus bifidus, lactoferrin, and
secretory immunoglobulin A (sIgA) (Saragih,
2019).

Infants with diarrhea will face many
problems such as loss of appetite and inade-
quate absorption of nutrients which can
potentially lead to weight loss and growth
failure. Diarrhea also causes water and elec-
trolyte deficits so that dehydration occurs if it
is not replaced on time (Fetensa et al., 2020).
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