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Abstract

Background: Congenital anomaly is a birth defect regardless
of whether the anomaly is caused by a genetic factor or by
events occurring before birth or at birth. Congenital
malformations can involve many different organs including
the brain, heart, lungs, liver, bones and intestinal tract. The
causes of these defects include inherited genetic conditions,
poor diet and toxic exposure to the fetus and birth injury.
Since the causes of most congenital anomaly is unknown, all
parents are at risk of having a baby with birth defects,
regardless of age, race, income or residence.

Methods: The search strategy was performed in considering
PEO mnemonics. The electronic database used was only
PubMed and gray literatures like research and trials
registers, organizations thesis and dissertations catalog, as
well as organizational reports using the search logic grid.
Ethics and dissemination the review was based on
published data and an ethical approval were waived of
health science institutional review board. This systematic
review and meta-analysis are expected to indicate the
association of substance intake and congenital anomaly for
policy makers and for child bearing age women. The final
report of this review will be published in a peer
reviewed. Trial registration: The protocol for this review has
been published in the PROSPERO, International Prospective
Register of systematic reviews with a protocol identification
number.

Results: A total of 5 researches were included based on
inclusion criteria. Of these 5 researches, there were 16
factors reported in relation to congenital anomaly and
substance utilization in Ethiopia. The odds of congenital
anomaly among substance users was higher in relative to
their counters, (OR, 95% ClI), 1.80 (1.55-2.11). The
heterogeneity of the studies was tested using visual
techniques, Galbraith plot. The purpose of the plot was to
indicated whether all the points lie within the 95%
confidence bounds or not. The studies were out of the 95%
confidence interval and are asymmetrical on visualization.
The estimated magnitude of true heterogeneity (12) was
also 88.9 with a p-value of 0.00.

Conclusions: In this review, maternal substance utilization
during pregnancy was associated with a higher risk of birth
defects in children. Health education about the impact of
substance intake on fetus should be delivered for all women
and community in Ethiopia.

Keywords: Congenital anomaly; Ethiopia; Substance intake;
Meta-analysis

Introduction

For this review, substance is defined as any traditional or
medicinal chemicals that have impact on the fetus or newborn
child. It includes chat chewing, cigarette smoking, therapeutic or
diagnostic drugs, contraceptive utilization, alcoholic ingestion
and any other locally made substances ingested by mothers
during pregnancy. Thus, substance intake is use of any of the
traditional or medicinal chemicals for therapeutic, diagnostic or
recreational purpose either prescribed by physician or
traditional healers. Congenital anomaly is a physical irregularity
regardless of whether the anomaly is caused by a genetic factor
or by events occurring before or at birth. Congenital
malformations can involve many different organs including the
brain, heart, lungs, liver, bones and intestinal tract. The causes
of these defects include inherited genetic conditions, poor diet
and toxic exposure of the fetus to alcohol or to birth injury [1].
Since the causes of most congenital anomaly is unknown, all
parents are at risk of having a baby with birth defect, regardless
of age, race, income or residence [2]. But advanced maternal
age increases the risk of chromosomal abnormalities such as
down syndrome, trisomy 13 and trisomy 18. [3-5]. Maternal
exposure to certain pesticides and other chemicals, certain
medications, alcohol, tobacco, psychoactive drugs and radiation
exposure during pregnancy increases the risk of giving birth to a
newborn with congenital anomalies [6]. Prescription of
iatrogenic drugs, especially in the first trimester during
pregnancy is associated with causation of several types of
congenital limb anomalies [7-10]. Women who smoke during
pregnancy are more likely to have infants with congenital
anomalies such as congenital heart defects, musculoskeletal

© Copyright iMedPub | This article is available from: https://www.imedpub.com/journal-birth-defects/ 1



defects, orofacial defects and gastrointestinal defects. Working
or living near or in, waste sites, smelters or mines may also be a
risk factor especially if the mother is exposed to other
environmental risk factors or nutrition deficiencies [11].
Furthermore, congenital anomalies are a global problem and
every year an estimated 7.9 million children were born with a
serious birth defect. Of these 3.3 million children under five
years of age die from birth defects and 3.2 million who survive
may be disabled for life. In Africa, some of the rare studies on
congenital anomalies have reported an incidence between 1.5%
and 2.5% in Egypt and East Africa (Kenya and Uganda)
respectively [12]. Literature showed that congenital anomaly
contributes to prenatal mortality and postnatal physical defects
[13-15]. and congenital anomalies contribute for one of every
three babies that die in the world. The long-term disabilities
caused by congenital anomalies not only have significant effects
on the child’s wellbeing and development, but also on families,
societies and health systems. Because of such socio-economical
impact of congenital anomaly, reviewing the association of
congenital anomaly and substance utilization in Ethiopia may be
imperative to act early.

The purpose of this review was to assess the association of
congenital anomaly and history of substance intake from 2010 to
2019 in Ethiopia.

For this review and meta-analysis, the question was
developed using PEO mnemonics in considering the context of
Ethiopia. Thus, the question is; “Is there an association between
congenital anomaly and substance intake history in Ethiopia”

Materials and Methods

Search strategy: The PubMed search was performed using
PEO mnemonics by four investigators. They were search the
database for published studies independently. The other one
investigator search gray literatures like research and trials
registers, thesis and dissertations and organizational reports
using the following logic grid [16]. A manual search for
additional relevant studies using references from retrieved
articles were performed by all of the 5 investigators. The
searches were restricted to human studies with English language
only [17]. The literatures were downloaded to Endnote version 7
to maintain and manage citations, duplications and to facilitate
the review process [18].

Type of studies, participants and exposure: Studies with
cross-sectional, cohort and case control design conducted
among children in Ethiopia were included. All studies that
focused on mother-child pairs, parents, relatives or genetics and
child in relative to congenital anomaly were included. Studies on
in vivo or studies that assess environmental risks independent of
human subjects were excluded [19].

Inclusion and exclusion criteria

Similar researches done on animals, done in none-English
language or done in None-Ethiopian countries and researches
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that was not used cross-sectional or cohort or case control
design were excluded from this review and meta-analysis. In
addition, researches with poor quality based on JBI criteria were
excluded when the reviewers agree to reject the paper with
clear reason. Moreover, PRISMA flowchart were used in
including and excluding papers for review and meta-analysis
[20].

Outcome measures: The primary outcome was congenital
anomaly. The anomaly might be physical birth defects like club
foot, spinal bifida or vital organ anomalies like kidney, heart or
stomach abnormalities.

Data abstraction and extraction: Titles and abstracts were
retrieved using the search strategy. Additional sources were
screened by all of the five authors to identify studies that were
included. The titles then abstract and at the end the full text of
all the potentially eligible studies were assessed for eligibility by
four reviewers independently [21]. Two reviewers assess a single
study at the same time. If two of the reviewers agreed to include
or exclude the paper, it will be treated as it is. But if the two
reviewers have discordant review result, a third reviewer were
invited to evaluate the paper [22]. The decision to include or
exclude the paper was also determined by the third reviewer.
Information about the authors, year of publication, journals,
design, area or place of study, sample size, response rate, time
of data collection, type of participants that were significantly
related to congenital anomaly were extracted [23]. Electronic
mails were sent to the corresponding or first authors of the
studies or abstracts for missing information and waited 3-4
weeks for their responses. When there were no responses, the
studies were excluded with not available reason. A standardized
data extraction forms were used to assure the consistency, to
reducing bias and improving validity and reliability of the
systematic review and meta-analysis of this paper [24].

Assessment of risk of bias: All authors in two pairs were
piloted studies independently for possible bias using JBI and
Glasgow university critical appraisal checklist. Research with
poor quality in both assessment tools were excluded from this
review [25].

Assessment of heterogeneity and data synthesis: The
heterogeneity of studies was assessed using graphic aid
particularly forest plot. The overlapping of confidence intervals
was considered to appreciate it, if there is heterogeneity. The
other statistical tests, chi-squared test and | square statistic (12)
were also used [26].

Statistical methods: Statistical analysis were carried out using
the statistical software package Stata version 14 with build in
meta-analysis commands. Using the command sensitivity
analysis, subgroup analysis, funnel plot and Egger test were
performed.

Results

A total of 5 researches were included based on inclusion
criteria. Of these 5 researches, there were 16 factors reported in
relation to congenital anomaly and substance utilization in
Ethiopia [27]. The odds of congenital anomaly among substance
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users was higher in relative to their counters, (OR, 95% Cl), 1.80
(1.55-2.11). The result indicated the presence of association
between substance intake history and congenital anomaly in
Ethiopia in the last 10 years. But the studies have significant
heterogeneity (Figure 1).
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Figure 1: The association of substance intake history
and congenital anomaly in Ethiopia, 2010-2019.

Test of heterogeneity: The heterogeneity of studies was
tested using visual (subjective) technique mainly Galbraith plot;
that checked whether all the points lied within the 95%
confidence bounds or not [28]. The studies were out of the 95%
confidence interval and were asymmetrical on visualization. The
estimated magnitude of true heterogeneity was also 88.9 with a
p-value of 0.00. Both the subjective and objective methods
assure the presence of considerable heterogeneity [29].

Assessing presence of biases

Funnel plot subjective test: The presence of publication bias
in meta-analysis was examined by visually checking for
asymmetry in funnel plots [30]. The plot shows that studies
were distributed unevenly, which concentrated more to the right
side, to the top and to the bottom of the plot. The studies were
also clustered asymmetrically from the mean effect size. The
graph indicated the presence of biases in publishing researches
(Figure 2).
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Figure 2: The test of publication bias using the
subjective technique, funnel plot for studies done from
2010-2019.
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Objective testing using Egger’s technique: The presence of
publication bias in meta-analysis were also examined by Egger’s
technique objectively [31]. The plot showed the presence of
bias, since the line modeled in the Egger plot passed above the
origin with a p-value of 0.33, bias coefficient (intercept) of 1.86,
a standard error of 1.84 and a p-value of 0.03. The test thus
provided strong evidence for the presence of a small studies
effect (Figure 3).
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Figure 3: The test of publication bias using the objective
technique, Egger’s plot for studies done from 2010-2019.

Subgroup analysis

Since both the subjective and objective assessment of risk of
bias confirm the presence of actual bias, a subgroup and
sensitivity analysis were computed [32]. A subgroup analysis by
study design was computed but the analysis was showed as
heterogeneous with (12) of 86.5% and p-value of 0.00 for case-
control study design and (I12) of 94.4% and P-value of 0.00 for
cross-sectional design (Figure 4).
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Figure 4: The subgroup analysis by study design for
case control and cross-sectional studies done from
2010-20109.

Sensitivity analysis

The influence of each single studies on the overall meta-
analysis was also estimated. All estimates fall within the 95% ClI.
But the study done by which is the second research, inclined to
the left of estimate and which is the 14t research, fall to the
right of the estimate. The heterogeneity of this review might be
because of these two researches data (Figure 5).
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Figure 5: The sensitivity analysis on the study of
congenital anomaly and substance intake history in
considering researches done from 2010-2019.

Meta trim and ill analysis

The trim and fill technique also used as an iterative procedure
to remove the most extremely small studies from one side of the
funnel plot. The small studies were omitted until a funnel plot
gets symmetrical [33-45]. When the plot gets symmetrical, the
original studies were added back into the analysis and impute a
mirror image for each. The 4 imputed studies are shown as
squares but the observed 16 studies are shown as open circles
(Figure 6).
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Figure 6: The meta trim and fill analysis on the study
of congenital anomaly and substance intake history in
considering researches done from 2010-2019.

Discussion

Congenital anomalies are not prioritized as public health
problems in low income countries as they are considered to be
rare conditions that are self-limiting due to the high mortality of
affected infants. But time to time the prevalence of congenital
anomaly is increasing either because of improved diagnostic
tools or increase incidence of congenital anomaly [46].
Whatever if identifying the factors and take measurement on
those factors is significant in low income countries. To our
knowledge, this is the first review and meta-analysis to estimate
the pooled effect of substance use on congenital malformations
in Ethiopia [47]. Thus, this review is intended to assess the
impact of substance utilization during pregnancy on fetus. The
review with meta-analysis has shown that children of mothers
who had history of substance intake during pregnancy are at a
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higher risk of presenting birth defects of any type. The odds of
congenital anomaly among substance users in relative to their
counters [48].

Conclusion

This review is congruent with the findings of other primary
studies that reports maternal exposure to nitrate from drinking
water and diet are risk factors for congenital anomaly. In
addition, consumption of both prescribed and self-administered
drugs during pregnancy have adverse effects on the
development of the fetus. Other studies also indicated that
pregnant mothers drinking any amount of alcohol during early
pregnancy had direct effects on the growth and morphogenesis
of fetuses. Those researches showed that infants born from
mothers who consumed alcohol during pregnancy were found to
be 2.02 times more likely to have congenital anomaly compared
to infants born from mothers. We conclude, from this systematic
review with meta-analysis, that maternal substance utilization
during pregnancy is associated with a higher risk of birth defects
in children.
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