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ABSTRACT

Birth trauma is one of the most common causes of neonatal mortality in a resource-limited country. However, there is
no national evidence on the magnitude and associated factors of neonatal birth trauma in Ethiopia. Therefore, this study
aimed to estimate pooled prevalence of neonatal birth trauma and its association with birth-weight and instrumental
delivery in the Ethiopian context. PubMed, Scopus, CINAHIL, Cochrane library and Google Scholar were used to
search significant articles. Suitable search terms were developed and used to retrieve studies from databases. Searching
was limited to cohort, cross-sectional, and case-control studies conducted in Ethiopia and published in English language.
Critical appraisal was conducted by using Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review
Instrument (JBI-MAStARI). Heterogeneity across the included studies was evaluated by using the inconsistency index
(1) test. STATAT™ version 11 software was used to conduct the meta-analysis. A total of 7 studies with 4063 study
participants were included in this systematic review and meta-analysis. The overall pooled prevalence of neonatal birth
trauma in Ethiopia was 13.4% (95% CI; (10.86, 15.95). instrumental delivery and ABO large birth weight were
significantly associated with the prevalence of neonatal birth trauma. The national pooled prevalence of neonatal birth
trauma was found to be high in Ethiopia. Instrumental delivery and large birth-weight were significantly associated
with neonatal birth trauma in Ethiopia. Thus, it is better to give strong obstetric care during the use instrumental delivery.
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INTRODUCTION

Neonatal birth trauma is the mechanical destruction or
functional deterioration of the neonate’s body due to
traumatic events that occurred during the birth process that
ranged from mild to severe and long lasting body injury.!

As to the definitions of international classification of
diseases-10 (ICD-10) birth trauma includes the
mechanical/physical birth injuries.?

Despite optimal obstetric care globally, neonatal birth
trauma still affects neonates and remains among the most
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common cause of neonatal morbidity and mortality
especially in low income countries like Ethiopia.® Even
though, neonatal death reduction remains a priority agenda
of sustainable development goal (SDG-2), neonatal
mortality still exist as a major public in Ethiopia, which
accounts 30 death per 1000 alive births.*®

Previous primary studies conducted in Ethiopia showed
that the magnitude of neonatal birth trauma was
inconsistent that ranging from 8.09-16.9%.5 There is one
systematic review and meta-analysis in Ethiopia that was
conducted to assess magnitude and patterns of neonatal
birth trauma which was 15% but not incorporate factors
associated with neonatal birth trauma.*?

Various associated factors have been recognized that
increases the vulnerability of the neonate to neonatal birth
trauma, such as malpresentation, large birth-weight,
instrumental delivery, maternal age, prolonged labor,
shoulder dystocia, primipara, no formal education, lack of
ANC, macrosomia and facility-based delivery.t-1

To meet sustainable development goal (SDG) 3 of
ensuring healthy lives and promote wellbeing for all at all
age and to provide evidence on the national
epidemiological situation of neonatal birth trauma,
context-specific information on the risk factors and
available approach for neonatal birth trauma is necessary.
However, in Ethiopia, primary studies were conducted to
estimate the prevalence of neonatal birth trauma and to
identify factors. In these primary studies there is
significant inconsistency in reporting which is difficult for
programs and policy makers.

As to researcher’s knowledge, there is no study which
revealed the overall pooled estimate of neonatal birth
trauma and associated factors that will enable to
implement hospital and community-based neonatal health
promotion packages at national level. In addition, as
findings from various studies in Ethiopia showed that the
magnitude of neonatal birth trauma is variable and its
association with birth-weight and instrumental delivery
were reported inconsistent. Therefore, this systematic
review and meta-analysis aimed to determine the pooled
magnitude of neonatal birth trauma and its association with
large birth-weight and instrumental delivery in Ethiopia.

METHODS
Study protocol and registration

This systematic review that aimed to review the evidence
on the magnitude of neonatal birth trauma and its
association with large birth-weight, malpresentation and
instrumental delivery in Ethiopia followed the preferred
reporting items for systematic review and meta-analysis
statement (PRISMA) guidelines in identifying and
selecting studies for this meta-analysis (PRISMA
checklist). The review not yet registered and the protocol
for this review not prepared.

Searching strategy

The PRISMA guideline was used to report the results of
this systematic review and meta-analysis.’® In order to
obtain the significant articles that fit the study objectives
international electronics databases such as PubMed,
Google Scholar, Cochrane library and list of references
were used. Furthermore, experts in the field were
consulted to obtain unpublished articles, and the
bibliography of selected articles was reviewed for
additional relevant studies.

Two independent authors were conducted the article
searching process independently and systematically. In
addition, other significant articles were retrieved manually
from the gray literature by cross-referencing. The core
search terms and phrases were “newborn”, “neonate”,
“neonatal birth trauma”, “neonatal birth injury”,
“magnitude of neonatal birth trauma”, “associated
factors”, “Ethiopia". The search strategies were developed
using different Boolean operators. Particularly, to fit the
advanced PubMed database, the following search strategy
was applied: [(newborn [MeSH Terms] or neonate and
(neonatal birth trauma [MeSH Terms] or neonatal birth
injury) and (associated factors) and (“Ethiopia”)].

Eligibility criteria

Studies reported the magnitude or associated factor of
neonatal birth trauma, conducted with analytical cross-
sectional, cohort and case-control studies and published in
English language before 20 December 2023 were
included. On the other hand, articles without abstract
and/or full-text, the study failed to determine the
anticipated outcome of interest, and those studies with
qualitative study design were excluded.

Study selection process

In order to remove duplicated studies, the retrieved articles
were exported to reference management software, Endnote
version 7. Two authors screened and assessed the titles and
abstracts of studies followed by full-text assessments
independently and systematically. Disagreements were
resolved by consensus and discussion with other authors.

Exposure variables

In this systematic review and meta-analysis, associated
factors  (prolonged  labour,  birth-weight, fetal
malpresentation and instrumental delivery) that increase
the occurrence of neonatal birth trauma were considered as
exposure variables to estimate their effects on the
magnitude neonatal birth trauma.

Outcome variable
In this systematic review and meta-analysis, the magnitude

of birth trauma was considered as the outcome variable of
this study.
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Methods of data extraction and quality assessment

Data were extracted by using the standardized Microsoft
excel data extraction form. Name of the first author, year
of publication, region, study design, sample size, number
of outcomes, prevalence (magnitude), risk estimate (odds
ratio, RR) with 95% confidence interval (Cl) of associated
factors were extracted from the included articles. The
quality of the included studies was evaluated by using The
Joanna Briggs Institute (JBI) quality appraisal checklist.'
Studies were considered for meta-analysis and categorized
as low risk for poor quality when it scored 50% and above
of the quality assessment indicators (Table 1).

Data processing and analysis

The data were extracted from Microsoft excel and
analyzed by using STATA version 11 statistical software
was used for meta-analysis. Publication bias was checked
by funnel plot and more objectively through Egger’s
regression test.® Heterogeneity of studies was quantified
using the I-squared statistic, in which 25, 50, and 75%
represented low, moderate, and high heterogeneity
respectively.®”  Given that we found significant
heterogeneity among the studies (12=80.4%), pooled
analysis was conducted by using a weighted inverse
variance random-effects model.'® Sensitivity analysis was
employed to see the effect of a single study on the overall
estimation. For the second outcome, the odds ratio was
used to ascertain the association between determinant
factors and outcome variables in the included articles.

RESULTS
Searching results

The search strategy was retrieved 26 from PubMed, 15
from Cochrane library and 12,200 from Google Scholar.
9567 articles were removed due to duplicates, 2123 due to
unmatched title and abstracts, and 520 due to study area.
After duplication removed 31 articles were selected for the

full-text review. After full-text reviews, 24 articles didn't
report the outcome of interest as a result they excluded
from the analysis. Finally, seven articles were included in
this systematic review and meta-analysis to estimate the
magnitude of neonatal birth trauma and its association with
neonatal large birth-weight, instrumental delivery, and
malpresentation in Ethiopia (Figure 1).

Records identified through Additional records identified
database searching (n=12.241) through other sources (n=0)

! !

Records after duplicates removed (n=2,674)

|

Records screened
(n=2,674)

l

Full-text articles assessed || Full-text articles excluded,
for eligibility (n=31) with reasons (n=24)

}

Studies included in qualitative synthesis (n=0)

l

Studies included in quantitative synthesis (meta-analysis) (n=8)

Tdentification

Records excluded
(n=2643)

[Eligibility ] [Screening ]

Figure 1: A PRISMA flow diagram of articles
screening and process of selection.

Characteristics of the included studies

Two studies were found in the Amhara region, one in
Oromia, two in Addis Ababa, one in Harar and one in
SNNPR.67:¢11.19.20 Sjx of the studies were done by cross-
sectional study design and one study by case-control study
design. Regarding the year of publication, two studies
were published before 2021 and five studies were
published from 2021-2023 (Table 1).

Table 1: Characteristics and quality status of the studies included to assess the pooled magnitude of neonatal birth
trauma and its associated factors in Ethiopia.

Year of
publica-
tion

Author

Region

Study design

Quality
status

Study Sample

population  size Outcome

Abie et al®® 2023 Amhara Case-control Neonate 300 - Low risk
Tesfaye et al?° 2017 Oromia Cross-sectional ~ Neonate 272 22 8.088 Low risk
Yemane et al** 2019 ﬁggésa Cross-sectional ~ Neonate 717 88 12.27 Low risk
Biset et al’ 2021 Amhara Cross-sectional Neonate 594 78 13.13 Low risk
Belay et al® 2022 SNNPR Cross-sectional ~ Neonate 1315 220 16.73 Low risk
Tibebu et al® 2023 ﬁggésa Cross-sectional Neonate 373 48 12.87 Low risk
Tolosa et al*® 2023 Harar Cross-sectional ~ Neonate 492 83 16.9 Low risk
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Quiality of studies

The JBI quality appraisal criteria established for cross-
sectional and case-control study design were used. The
studies included in this systematic review and meta-
analysis had no considerable risk. Therefore, all the studies
were considered (Table 1).5.7:9-11.19.20

The pooled magnitude of neonatal birth trauma in
Ethiopia

A total of 6 studies with 3763 study participants were
analyzed in the meta-analysis to estimate the pooled
magnitude of neonatal Birth trauma in Ethiopia.
Consequently, the overall pooled prevalence of neonatal
birth trauma was 13.4% (95% CI; (10.86,15.59.);
12=80.4% (Figure 2).

First year of %
author publication ES (95% Cl) Weight
Tesfaye etal 2017 *% 8.09 (4.85,11.33) 15.72
Aynalem Yemane et al 2019 0: 12.27 (9.87, 14.68) 17.76
Biset G et al 2021 ': 13.13(10.42, 15.85) 17.01
Belay et al 2022 i‘ 16.73 (14.71, 18.75) 18.63
Tibebu et al 2023 *: 12.87 (9.47, 16.27) 15.33
Tolosa et al. 2023 3‘ 16.90 (13.59, 20.21) 15.55
Overall (I-squared = 80.4%, p = 0.000) 0 13.40 (10.86, 15.95) 100.00
NOTE: Weights are from random effects analysis

&

Figure 2: Forest plot of the pooled magnitude of
neonatal birth trauma in Ethiopia, 2023.

Subgroup analysis

We have done subgroup analysis by using the region of the
included studies. The subgroup analysis based on the
regions of the included studies showed that there is no
significant difference in the magnitude of neonatal birth
trauma (Figure 3).

Publication bias

Publication bias was evaluated by a funnel plot and Egger's
regression test. A funnel plot showed asymmetrical
distribution (Figure 4) subjectively indicating the presence
of publication bias. However, objectively the Egger’s
regression test p value was 0.339, which indicated the
absence of publication bias.

Sensitivity analysis

We have conducted a sensitivity analysis to assess the
weight of every study on the pooled effect size of

magnitude of neonatal birth trauma. The sensitivity
analysis using the Der Simonian-Laird random-effects
model (Figure 5).

First year of %
author publication ES (95% Cl) Weight
Amhara |

Biset G et al 2021 4 13.13(10.42, 15.85) 16.38
Subtotal (I-squared =.%, p =.) ¢ 13.13(10.42,15.85)  16.38
Oromia |

Tesfaye etal 2017 = 8.09 (4.85, 11.33) 1151
Subtotal (I-squared =.%, p=.) (}; 8.09 (4.85, 11.33) 1151
Addis ababa

Aynalem Yemane et al 2019 * 12.27(9.87,14.68) 20.94
Tibebu et al 2023 + 12.87(9.47,16.27) 10.46
Subtotal (I-squared = 0.0%, p = 0.779) ( 12.47 (10.51,14.43) 31.41
SNNPR 1

Belay et al 2022 ¢ 16.73 (14.71, 18.75) 29.69
Subtotal (I-squared =.%, p=.) 0 16.73(14.71,18.75) 29.69
Harar 3

Tolosa et al. 2023 - 16.90 (13.59, 20.21) 11.02
Subtotal (I-squared =.%, p=.) Q 16.90 (13.59, 20.21) 11.02
Heterogeneity between groups: p = 0.000 i

Overall (I-squared = 80.4%, p = 0.000) ‘ 13.83 (12.73, 14.93) 100.00

-
a10

Figure 3: Forest plot of sub group analysis by region
on the pooled magnitude of neonatal birth trauma in
Ethiopia, 2023.
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Figure 4: Funnel plot to determine publication bias
among the included studies.

Factors associated with neonatal birth trauma

The effect of prolonged labor on neonatal birth trauma
Among the included seven studies, three studies reported
the association between prolonged labor and neonatal birth

trauma.”®!® The pooled odds ratio from these studies was
2.46 (95% CI1:0.97, 6.21), which showed that the odds of
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neonatal jaundice were 2.46 higher in neonates born with
prolonged labor of time than their counterparts (Figure 6).

Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit
Mekonnen et al (2023)
Tesfaye etal (2017) © |
Aynalem Yemane et al (2019) | o} |
Biset G et al (2021) | |
Belay et al (2022) | | o 1
Tibebu et al (2023) | ] |
Tolosa et al. (2023) o |
()
©
©
()
©)
©
)
()
)
)
()
9.96 10.86 13.40 15.95 16‘.72

Figure 5: Sensitivity analysis of the included studies.

First year of %
author publication ES (95% CI) Weight
Mekonnenetal 2023 —— 1.45(0.98, 2.15) 37.77

Biset G etal 2021

T
'
|
'
|
'
'
'
'
'
'
: ————— 5.78(3.00, 11.14) 33.69
|

'

|

'

|

Tibebu et al 2023 —_—

'
'
|
'
! 246(0.97,6.21)  100.00
i

1.80(0.70, 4.62) 28.54

Overall (I-squared = 84.1%, p = 0.002)

NOTE: Weights are from random effects analysis

studies was 5.64 (95% CI: 3.46,9.22), which showed that
the odds of neonatal jaundice were 5.64 higher in neonates
born with malpresentation than their counterparts (Figure
8).

First year of %

author publication ES (95% CI) Weight
i

Mekonnen et al 2023 —_— 631(001,5330.74)  12.23

Tesfaye etal 2017 —_——— 889(0.10,807.30))  27.33

Aynalem Yemane etal 2019 0.70 (0.00,2329.52)  8.45

Biset G etal 2021 062(0.00,155.25) 1821
i
i
Tibebu et al 2023 T 0.11(0.00, 451950.28) 2.40
|
|
Tolosa et al. 2023 —_— 4.10(0.06,27557)  31.38
|
0
Overall (I-squared = 0.0%, p = 0.970) . 2.9 (0.28, 31.57) 100.00

NOTE: Weights are from random effects analysis i

Figure 7: The pooled effect of fetal malpresentation on
the magnitude of neonatal birth trauma in Ethiopia.

First year of %
author publication ES (95% CI) Weight
i
1
Mekonnen et al 2023 —:—H 10.65(2.83,40.04) 10.42
i
1
Tesfaye etal 2017 —_— 3.34(1.30,859) 16.63

T ! T
1

-
=
S

Figure 6: The pooled effect of prolonged labor on the
magnitude of neonatal birth trauma in Ethiopia.

The effect of malpresentation on neonatal birth trauma

Of the included seven studies, six studies reported the
association between fetal malpresentation and neonatal
birth trauma.”%1%2° The pooled odds ratio from these
studies was 2.99 (95% CI: 0.28, 31.57), which showed that
the odds of neonatal jaundice were 2.99 higher in neonates
born with malpresentation than their counterparts (Figure
7).

The association between instrumental delivery and
neonatal birth trauma

Out of the included seven studies, six studies reported the
association between instrumental delivery and neonatal
birth trauma.t%111920 The pooled odds ratio from these

Aynalem Yemane et al 2019 —_—— 7.90(2.98,20.97) 15.95
!
i
!

Belay et al 2022 —_— 2.81(145,5.45) 24.21
!
i

Tibebu et al 2023 +0— 10.60(3.44,32.63) 13.23
i
i

Tolosa et al. 2023 —:0— 7.40(3.25,16.82) 19.56

Overall (I-squared = 39.4%, p = 0.143) <> 564(346,9.22) 10000

NOTE: Weights are from random effects analysis

T T
ol il 10

Figure 8: The pooled effect of instrumental delivery
on the magnitude of neonatal birth trauma in
Ethiopia.

The effect of large birth-weight and neonatal birth trauma

Among the included seven studies, six studies reported the
association between fetal malpresentation and neonatal
birth trauma.”®*! The pooled odds ratio from these studies
was 6.97 (95% CI: 2.93, 16.56), which showed that the
odds of neonatal birth trauma were 6.97 higher in neonates
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born with large birth-weight than neonates born with
normal birth weight (Figure 9).

First year of %

author publication ES (95% CI) Weight

Aynalem Yemaneetal 2019 054(0.00,703402) 084
Biset G etal 2021 —_— 9.18 (361, 23.38) 85.89
Belay etal 2022

i
—_— 0,66 (0.03, 15.30) 759
i

Tolosa et al. 2023 _— 3.65(0.10, 137.98) 569

Overall (1-squared = 0,056, p = 0.408) @ 6.97 (293, 16.56) 100.00
i
i

NOTE: Weights are from random effects analysis

Figure 9: The pooled effect of large birth weight on
the magnitude of neonatal birth trauma in Ethiopia.

DISCUSSION

In resource-limited countries like Ethiopia, neonatal birth
trauma remains the main cause of neonatal morbidity and
mortality.> This systematic review and meta- analysis was
aimed to estimate the pooled magnitude and associated
factors of neonatal birth trauma in Ethiopia.

As far as our exhaustive searching, there is no previous
systematic review and/meta-analyses conducted to
estimate the prevalence and associated factors of neonatal
birth trauma at national level in Ethiopia. As findings from
various studies showed that the magnitude of neonatal
birth trauma is variable and its association with Birth-
weight, prolonged labor, fetal mal-presentation and
instrumental delivery were reported inconsistently.

Despite the inconsistency of finding in the primary studies
was reported, in this study, the overall pooled prevalence
of neonatal birth trauma was found to be 13.4% (95% ClI;
(10.86, 15.59.). The findings of this study was higher than
findings from the previous studies conducted in Iran 2.7%,
India 1.4%, Nigeria 5.7%, and Cameron 1.8%.2%%
Whereas, the finding of this study was lower than findings
from a study conducted in Romania 16.2%.2° The possible
justification for the difference could be the availability and
accessibility of quality obstetrics care and the variety of
maternal care, the difference in socio-demographics,
socio-economics, sample size, sampling methods and time
across the nation.

This systematic review and metal analysis revealed that
neonates delivered with instrument were 5.64 times more
likely traumatized than neonates born with spontaneous
vaginal delivery. This finding is in line with a studies
conducted in Ethiopia.”** The possible justification could

be using instrument on the fetal head could result in extra
cranial hemorrhage, intracranial hemorrhage, and soft
tissue trauma or laceration, and these complications could
result in neonatal birth trauma.?

The finding of this study showed the presence of a strong
association between neonatal birth trauma and large birth
weight. The odds of a neonate developing neonatal birth
trauma were 6.97 higher in neonates born with large birth-
weight than neonates born with normal birth weight. This
finding is inconsistent with previous studies conducted in
the Wor|d.10,11,19,27—29

Limitations

This study had its limitations. Primarily, most of the
studies included for this analysis had a small sample size,
which could have a significant effect on the estimated
pooled prevalence of neonatal birth trauma. Furthermore,
this systematic review and meta-analysis represented only
studies from five regions of Ethiopia, which may be an
underrepresentation for the region of Ethiopia. Lack of
enough literature and use odds ratio to estimate the
predictor variables may be affected by other confounding
variables.

CONCLUSION

Findings from this study indicated that neonatal birth
trauma in Ethiopia was highly prevalent. This study also
noted that neonatal birth trauma was significantly
associated with instrumental delivery. Hence, it is better to
take strong precautions during the implementations of
instrumental delivery. Moreover, further research is
needed to identify other predictors of neonatal birth
trauma.
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