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A B S T R A C T

Background: Substance use during pregnancy mainly khat chewing (20%) and alcohol drinking (18.1%) are
commonly practiced in Ethiopia. However, the effect of using these substances has not been studied nationally
yet. Thus, this study was aimed to examine national evidence about the effect of substance use during pregnancy
on birth outcome in the country, 2020.
Methods: Primary studies were accessed through Google scholar, HINARI, SCOPUS and PubMed databases. The
methodological and evidence quality of the included studies were critically appraised by the modified Newcastle-
Ottawa quality assessment tool scale adapted for observational studies. From eligible studies, two authors
extracted author/year, study region, study design, sample size and reported effect of antenatal substance use on
birth outcome on an excel spreadsheet. During critical appraisal and data extraction, disagreements between the
two authors were resolved by the involvement of a third author. The extracted data were then exported to stata
version 14. Effect sizes were pooled using the fixed-effects model due to homogenous primary studies (I2 ¼ 0.0%).
Presence of publication bias was detected from asymmetry of funnel plot and statistically significant Egger's test (p
¼ 0.000).
Results: In this systematic review and meta-analysis, a total of 5,343 mother-neonate pairs were included from 15
studies. Alcohol, khat, cigarette and narghile were used during pregnancy, and significant adverse birth outcomes
attributable to these substances were reported. From the pooled effect of alcohol use, drinking mothers were twice
(95%CI: AOR ¼ 2.16; 1.16, 3.17) likely to have newborns with birth defect; 9 times (95% CI: AOR ¼ 9.39; 2.84,
15.94) more prone to own low birth weight neonates; and 1.9 times more prone to deliver preterm neonates (95%
CI: AOR ¼ 1.93; 0.52, 3.33) than the nondrinkers. Khat users were 2.4 times (95%CI: AOR ¼ 2.4; 1.11, 5.19) more
likely to have congenitally defected neonates; and 3.1 times (95%CI: AOR ¼ 3.19; 1.01, 5.37) more risked to
possess low birth weight neonates. Furthermore, antenatal cigarette smokers (95% CI: AOR ¼ 4.36 (1.75, 6.98))
and narghile users (95% CI: AOR ¼ 20.1; 3.94, 103) were at 4 and 20 times more likelihood of having low birth
weight neonates as compared to their counterparts.
Conclusion: Prematurity, low birth weight and congenital malformation were the investigated adverse effects of
antenatal substance use in Ethiopia. Therefore, the existing public health efforts should be encouraged to help
women stop using these substances completely before pregnancy. Moreover, increasing public awareness about
the potential negative impacts of substance use during pregnancy on birth outcome would be of greatest
importance for comprehensive prevention of the problem.
.A. Bayih).

orm 27 December 2020; Accepted 1 April 2021
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

mailto:wubetalebachew@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2021.e06740&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2021.e06740
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2021.e06740


W.A. Bayih et al. Heliyon 7 (2021) e06740
1. Introduction

World wise evidence shows the use of different substances among
pregnant mothers [1, 2]. The broad variety of these substances includes
alcohol, tobacco products, caffeine, illegal drugs, prescription drugs, in-
halants and solvents [2]. Globally, the most frequently used substance
during pregnancy is tobacco followed by alcohol, cannabis, Khat and
narghile [3, 4, 5, 6].

Evidence suggests several worse fetal consequences when the
mother smokes tobacco during pregnancy [7]. For example, as of
DiFranza et al [8] and Centers for Disease Control and Prevention
(CDC) [9], antenatal use of tobacco products is responsible for a
yearly estimated range of 32,000–61,000 low birth weight and pre-
term neonates. Moreover, studies in Brazil [10], China [11] and
Turkey [12] showed positive association of tobacco smoking during
pregnancy with low birth weight. Further studies about the effect of
antenatal tobacco use in the United States of America (USA) [13] and
Jordan [14] revealed strong associations of smoking status with pre-
term birth and congenital malformation.
Figure 1. PRISMA flow diagram show

2

Increased rates of fetal demise have been reported among women
who drink alcohol during pregnancy. For instance, according to the
World Health Organization report (WHO) Expert Committee on Drug
Dependence (ECDD) critical review result, 1 in 100 babies are estimated
to be born with alcohol-related damage [15]. In line to this, studies in
Japan [16] and Boston [17] disclosed significant association of alcohol
use during pregnancy with increased risk of preterm birth and low birth
weight. Moreover, evidence shows neonates born to alcoholic women are
prone to develop fetal alcohol effects which include Fetal Alcohol Syn-
drome (FAS), Alcohol-Related Neurodevelopmental Disorder (ARND)
and Alcohol Related Birth Defects (ARBDs) [18, 19, 20, 21]. The effect of
alcohol use during pregnancy can extend to the childhood disorders
including partial Fetal Alcohol Spectrum Disorder (FASD), hyperactivity,
attention problems, learning and memory deficits, problems with social
and emotional development [22] and childhood leukemia [23]. These
childhood effects may even proceed to the adulthood career and beyond
[22].

Khat is highly cultivated and marketed in Ethiopia, mainly in eastern
part of the country [24]. According to a systematic review and
ing the literature search results.
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meta-analysis in Ethiopia, the pooled burden of khat use among pregnant
mothers was 20% [25]. Khat chewing during pregnancy is associated
with maternal anemia [26], stillbirths [27] and low birth weight [28, 29,
30]. The effect of khat chewing during pregnancy increases with its
increased frequency and duration of use [31].

The tradition of water-pipe smoking, also known as argileh, nar-
ghileh, narghile, hooka, shisha, goza, or hubble-bubble smoking [32]
is practiced among many age groups of all social classes, even during
pregnancy, and evidence shows the adversity of its use on birth
weight. For example, evidence from the Greater Beirut area [33] and
Lebanon [34] showed a strong association between narghile smoking
during pregnancy and low birth weight newborns, with newborns of
narghile-smoking mothers at greater risk of having low birth weight
than those born to nonsmoking mothers. The risk increased among
those who started smoking narghiles in the first trimester [32, 33, 34].

Despite the aforementioned adverse impacts, national evidence
disclosed considerable prevalence of khat [25] and alcohol use [35]
during pregnancy in Ethiopia. Furthermore, there are multiple pri-
mary studies [28, 29, 30, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
46] showing the delivery of preterm, low birth weight and
congenitally malformed neonates among alcohol drinkers, khat
chewers, cigarette smokers and narghile users during pregnancy in
the country. However, there is no pooled prior evidence regarding
the effect of using these substances during pregnancy on birth
outcome. Therefore, this study was aimed to estimate the pooled
effect of antenatal substance use on neonatal outcomes in Ethiopia.
As findings are the first in kind in the country, this study provides
clinicians, policy makers and all other concerned bodies with
comprehensive up to date information towards developing plans for
optimizing birth outcomes through intervening on the use of sub-
stance before and during pregnancy among reproductive age group
women. Furthermore, the findings will be used as baseline infor-
mation for further studies.
Table 1. Characteristics of the included studies.

Author year Study region Study period Study design Substance type
(exposure)

Tsehay et al (2019) [41] Amhara 2017/2018 Case control Alcohol

Taye et al. (2018) [40] Addis Ababa
and Amhara

2015 Case control Alcohol

Mekonnen et al. (2020)
[44]

Oromiya 2018/2019 Case control Khat

Fentahun Adane and
Girma Seyoum (2018)
[39]

Amhara 2017/2018 cross-sectional Alcohol

Woday et al (2019) [37] Amhara 2017 Case control Alcohol

Bekele et al.(2017) [38] Oromiya 2015 cross-sectional Substance

Kelkay et al. (2019) [36] Tigray 2018 cross-sectional cigarette/
alcohol

Demelash et al. (2015)
[28]

Oromiya 2013 Case control Khat

Aboye et al (2018) [42] Tigray 2018 cross-sectional Alcohol

Tsegaye Mehare and
Yewbmirt Sharew (2020)
[46]

Southern
Ethiopia

2018/2019 cross-sectional Cigarette

Eyasu Alem Lake &
Robera Olana Fite (2019)
[43]

Southern
Ethiopia

2017/2018 cross-sectional Alcohol

Tesfaye et al (2018) [30] Oromiya 2013 Case control Khat

Belete et al 2018 [35] Tigray 2016 Case control Alcohol

Emebet Dendir and
Negussie Deyessa (2017)
[29]

Addis Ababa 2014 Case control Khat
Cigarette
Narghile

Getachew et al (2020)
[45]

Oromiya 2018 cross-sectional Khat
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2. Methods

This systematic review and meta-analysis was conducted based on the
methodology of Preferred Reporting Items for Systematic Review and
Meta-analysis (PRISMA) checklist [47]. It was undertaken through sys-
tematic synthesis of the eligible pocket studies on the adverse birth
outcome of substance use during pregnancy in Ethiopia.
2.1. Search strategy

Five international online databases (PubMed, Scopus, Hinari,
Google and Google Scholar) were searched for pocket studies on birth
asphyxia in Ethiopia. For accessing relevant data about significance of
antenatal substance use on birth outcomes, a comprehensive search
was conducted through the aforementioned databases using adapted
PICO questions i.e. ‘PEO’ (Population, Exposure, Outcome) format
was followed. These questions were developed from the following
search key words and/or Medical Subject Headings (MeSH): (a)
population (fetus, newborn, neonate, infant) (b) exposure (substance
use, khat khewing, alcohol drinking, cigarette/tobacco smoking,
Narghile (shisha)) (c) outcome (adverse birth outcome, adverse
pregnancy outcome, adverse neonatal outcome, premature birth, low
birth weight, perinatal asphyxia, congenital anomaly, congenital
malformation, birth defect, hypoxic-ischaemic encephalopathy, post-
asphyxial encephalopathy, intrauterine asphyxia, intrapartum
asphyxia, perinatal asphyxia, perinatal suffocation, neonatal asphyxia,
birth asphyxia, postnatal asphyxia, asphyxia neonatorum, suffocation,
APGAR score) (d) study design (observational studies), and (e) setting
(Ethiopia). These search terms were combined using the “OR” and
“AND” Boolean operators. We extended our search from systematic
database searching to retrieving reference lists of eligible articles and
hand searches for grey literature. Besides, the ‘cited by’ and ‘related
articles’ functions of PubMed were considered for further literature
Sample size Substance users Outcome (effect) AOR (95%CI) Quality

398 256 Congenital anomaly 12.7 (3.3, 48.7) 8

414 67 Congenital anomaly 2.394 (1.21, 4.72) 8

409 52 Congenital anomaly 2.4 (1.11, 5.19) 7

321 167 Congenital anomaly 2.02 (1.13, 3.6) 7

402 178 Preterm birth 1.62 (1.06, 2.46) 8

220 65 Preterm birth 1.89 (1.02, 3.56) 9

325 33 Preterm birth 3.61 (1.59, 8.23) 9

387 48 Low birth weight 6.4 (2.42, 17.1) 8

308 50 Low birth weight 6.4 (1.24, 33.94) 9

472 23 Low birth weight 4.35 (2.46, 7.69) 7

304 135 Low birth weight 8.111 (2.36, 27.90) 9

336 43 Low birth weight 12.4 (2.5, 65.6) 8

352 66 Low birth weight 10.8 (2.34, 19.59) 7

347 55
26
23

Low birth weight 2.83 (1.35, 5.93)
24.24 (2.79, 210.2)
20.1 (3.94, 103)

9

348 56 Low APGAR Score 3.21 (1.26, 8.85) 7



Figure 2. The pooled effect of alcohol use during pregnancy on birth defect.
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searching. Finally, all studies which were in agreement with the re-
view title were retrieved and screened for inclusion criteria. Literature
search was conducted from July 21/2020 (start date) until August 29/
2020 (end date). The literature search was performed by two inde-
pendent researchers, with discrepancies resolved by discussion and
consensus. A sample of the literature search strategy, PubMed search
strategy, developed using a combination of MeSH terms and free texts
is presented as a supplementary file (Additional file 1).
2.2. Eligibility criteria

2.2.1. Inclusion criteria

All studies with cross-sectional, cohort and case–control study design
were eligible for this meta-analysis. Articles that assessed the effect of
antenatal substance use on birth outcome in Ethiopia were considered.
Both published and unpublished studies without time restriction were
eligible for inclusion.

2.2.2. Exclusion criteria
Studies were excluded due to any of the following reasons: (a) no

report on birth outcome of substance use during pregnancy, and (b) case
4

series, case reports, qualitative studies, editorials, correspondence and
abstracts.

2.3. Study screening and selection

Searches were downloaded into Endnote version IX and de-
duplicated. Then, the screening and selection of studies was con-
ducted in two stages. First, title and abstract screening was con-
ducted followed by full-text reviewing. Through title and abstract
screening by two independent researchers, studies that reported the
effect of antenatal substance use on birth outcomes were selected
for full text review. Then, from full-text reviewing, any article
classified as potentially eligible by either reviewer was considered
as a full text and screened by both reviewers independently. At
times of disagreement where a consensus could not be reached
between the researchers, a third researcher reviewed and resolved
the disagreements.

2.4. Data extraction

Data from the included studies were extracted using a standard-
ized data abstraction form, developed in excel spreadsheet. For each



Table 2. Egger's test.

Std_Eff Coef. Std. Err. T P > t [95% Conf.Interval]

Lower bound Upper bound

Slope .4782276 .0651614 7.34 0.000 .3393394 .6171157

Bias .3034239 .0650815 4.66 0.000 .1647059 .4421419
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study, the following data were extracted: (a) identification data (first
author's last name and publication year), (b) Study region (c) Study
period (d) Study design (e) type of substance used during pregnancy,
(e) odds ratio with 95% confidence intervals for the effects of sub-
stance use on birth outcome, and (f) total number of sample size
included in the study. Two researchers completed data extraction on
the aforementioned components of each study and then the extracted
data were crosschecked for any discrepancies. Discrepancies were
resolved by the involvement of a third reviewer.

2.5. Risk of bias and reliability check

All the included studies were critically appraised and scored for the
validity of their results. To appraise the methodological and evidence
quality of the included studies, we used the modified Newcastle-Ottawa
quality assessment tool scale adapted for observational studies [48]. The
tool has 3 sections consisting of 9 questions that measure quality of the
study. The first section was for evaluating the methodological plausibility
and it was rated from five stars. The second section was for assessing
Figure 3. The pooled effect of alcohol us
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comparability of the included study and it was rated from three stars. The
third section was for appraising the statistical analysis and outcome of
each study and it was rated from two points. The scoring was done by two
reviewers, with discrepancies resolved by discussion and consensus.
When disagreements were beyond consensus and discussion between the
two researchers, a third reviewer (tie breaker) resolved the disagree-
ments. Finally, the original studies with the scale of �6 out of 10 were
considered as high quality after reviewing different literature.

2.6. Data synthesis

Both narrative (qualitative) and quantitative approaches were used to
summarize the effect sizes of the included studies. Choice of the meta-
analysis model was guided by the between studies heterogeneity,
which was assessed by Higgin's I2- Statistics [49]. According to Higgins's
et al., I2 < 49%, 50–75, and >75% represents low, moderate, and high
levels of heterogeneity, respectively. We intended to pool the estimates
with fixed-effects models if the level of heterogeneity was <50%.
Accordingly, there was a low level of between-studies heterogeneity.
e during pregnancy on preterm birth.



Figure 4. The pooled effect of khat chewing, alcohol drinking and cigarette smoking during pregnancy on low birth weight.
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Thus, the pooled estimates were calculated with the fixed inverse vari-
ance -effects model, which accounts for only between-studies variations
[50]. We assessed publication bias by visual inspection of funnel plots,
Begg's rank or Egger's regression tests, as appropriate. Stata version 14.0
software was used for the quantitative analyses. A summary list of the
effects of antenatal substance use on birth outcomes was reported with
their respective odds ratios.
2.7. Ethical consideration

In this study, no study participants' consent or ethical approval was
needed because the study was conducted based on data extracted from
published studies.

3. Results

3.1. Literature search findings

The database search yielded a total of 1082 articles from our
exhaustive searching of both published and unpublished sources. From
the overall 1082 articles, 1080 of which were obtained through database
searching whereas the rest 2 articles were retrieved from Addis Ababa
and Haramaya Universities institutional online repositories. Among 1080
articles accessed from database searching, 159 articles were obtained
6

using Google scholar, 798 articles were from PubMed, 78 from Hinari
and 45 from SCOPUS. A total of 987 duplicate articles were excluded.
The remaining 95 articles were screened for their title and abstract based
on which 75 articles were excluded for not being topics of interest
because the objective of this study was to include only empirical pocket
studies that reported association of substance use during pregnancy with
birth outcomes in Ethiopia. Then, the rest 20 articles were considered for
the presence of full text, and only 17 of which had full text content. After
full text review of the 17 articles, 2 studies were excluded for a) not
having clearly defined outcome b) poor quality. Finally, a total of 15
empirical pocket studies [28, 29, 30, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46] were included in this systematic review and meta-analysis
(Figure 1).
3.2. Characteristics of the included studies

In this systematic review and meta-analysis, 15 studies have been
considered from different regions of Ethiopia. In the study, a total of
5,343 neonates were included with sample size ranging from 220 [38] to
472 [46]. Regarding study design, 8 studies [28, 29, 30, 35, 37, 40, 41,
44] employed case control type whereas 7 studies [36, 38, 39, 42, 43, 45,
46] had cross-sectional design. Furthermore, concerning study region, 5
studies [28, 30, 38, 44, 45] were fromOromiya region. Only three studies
[28, 29, 30] were conducted after the launch of SDG (2015). Alcohol,
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khat, cigarette and narghile were the reported substance types.
Congenital anomaly, preterm birth and low birth weight were the re-
ported adverse neonatal outcomes of substance use during pregnancy. All
the included studies had good score of the critical appraisal as shown by
the score of >7 (Table 1).

3.3. Meta-analysis

3.3.1. The effect of antenatal substance use on birth defect
According to a study [44], mothers who used khat during their

pregnancy were 2.4 times (95%CI: AOR ¼ 2.4; 1.11, 5.19) more likely to
have congenitally malformed neonates as compared to the non users.
Regarding the effect of alcohol use, pooling of three studies [37, 38, 39]
showed higher odds of birth defect among antenatal alcohol users (95%
CI: AOR ¼ 2.16; 1.16, 3.17) than the non users (Figure 2). As the pooled
studies were homogenous (I2 ¼ 0.0%), the pooled estimate was resulted
from fixed effects analysis.

3.3.2. The effect of antenatal substance use on preterm birth
As of a study [38] in South West Ethiopia, antenatal substance users

were nearly 2 folds (95% CI: AOR ¼ 1.89: 1.02, 3.56) more likely to
deliver preterm babies than the non users. Concerning the effect of
alcohol use, pooling of two studies [36, 37] disclosed a 1.7 times (95%CI:
AOR ¼ 1.70; 1.02, 2.39) higher likelihood of preterm birth among
mothers who drank alcohol than those who abstained from alcohol
drinking during pregnancy. Fixed effects mode was used to pool the in-
dividual studies because the heterogeneity between the studies was
almost negligible (I2 ¼ 24.3%) (Figure 3).

3.3.3. The effect of antenatal substance use on low birth weight
A study at Addis Ababa [29] showed mothers who smoked narghile

during pregnancy had a 20 -fold higher odds of low birth weight when
compared with the nonsmokers (95% CI: AOR ¼ 20.1; 3.94, 103). From
7

pooling of two studies [29, 46], the odds of low birth weight babies
among pregnant mothers who smoked cigarette during pregnancy were
4.4 times higher than the nonsmokers (95%CI: AOR¼ 4.36; 1.75, 6.98; I2

¼ 0.0%). Besides, pooling of three studies [35, 42, 43] revealed mothers
who used alcohol during their pregnancy were 9 times more likely to
deliver low birth weight neonates as compared to the non users (95% CI:
AOR¼ 9.39; 2.84, 15.94; I2 ¼ 0.0%). Regarding the pooled effect of khat
use during pregnancy [28, 29, 30], antenatal khat chewers were at 3.2
increased odds of having low birth weight neonates compared with non
chewing mothers (95% CI: AOR¼ 3.19; 1.01, 5.37; I2¼ 0.0%) (Figure 4).
As the pocket studies were homogenous (I2 ¼ 0.0%), the pooled effects
were resulted from fixed effects analysis.

3.3.4. Publication bias
Subjectively, visual inspection of the funnel plot suggests asymmetry

(Figure 5). Moreover, the result of Egger's test is a statistically significant
objective evidence for the presence of publication bias (p ¼ 0.000)
(Table 2).

4. Discussion

Globally, substance use during pregnancy remains a significant public
health problem because it can lead to several harmful neonatal outcomes
[1, 2, 3]. In this study, synthesis of the available pocket studies about
birth outcome of antenatal khat chewing, cigarette smoking, alcohol
drinking and narghile smoking showed positive odds of association with
low birth weight, preterm birth, congenital malformation and low Apgar
score, each of which is discussed in the following sections.

Birth weight is the best and most sensitive indicator of fetal insult to
different maternal environmental exposure, thus indicating neonatal
mortality and the quality of a country's health care system [46]. Low birth
weight can be resulted from a multitude of factors. Among the factors,
antenatal use of different substances has been identified to be significant
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[51]. Besides, the WHO Expert Committee on Drug Dependence (ECDD)
critical review result showed that substance use during pregnancy may
have different obstetric effects like lowbirthweight and stillbirths [15]. In
this systematic review and meta-analysis, the pooled odds of low birth
weight babies amongmothers who chewed khat during pregnancywere 3
folds (95%CI: AOR ¼ 3.19; 1.01, 5.37) higher than the non chewers.
Consistent with this estimate, studies from Africa and Middle East
demonstrate strong association between khat use and low birth weight
[52, 53, 54]. Antenatal khat cheweres were also at 3 folds (95%CI: AOR¼
3.21; 1.26, 8.85) increased likelihoodof having neonateswith lowAPGAR
score. Such positive association of antenatal khat use with low birth
weight and lowAPGAR scoremay be due to the sympathomimetic activity
of cathinone, the active ingredient of khat responsible for its vasocon-
strictive effects thus complicating pregnancy and birth outcome. The
vasoconstrictive effects include maternal tachycardia, preeclampsia,
reduced placental blood flow and fetal hypoperfusion, leading to intra-
uterine fetal hypoxia and restricted fetal growth [55].Moreover, lowbirth
weight could be due to the decreased maternal food intake (anorexia)
which is attributable to the combined effects of gastrointestinal and ner-
vous system changes induced by cathinone [25].

In this study, the odds of low birth weight newborns among mothers
who drank alcohol during pregnancy were 9 folds (95% CI: AOR ¼ 9.39;
2.84, 15.94) greater than the non drinkers, which is in agreement with
studies in Japan [16] and Boston [17]. Similarly, antenatal alcohol users
had 2 -fold higher likelihood of preterm baby than those who abstained
from drinking (95% CI: AOR ¼ 1.93; 0.52, 3.33), and it was in line with
results from USA [13], Japan [16], Jordan [14] and Turkey [12]. Besides,
our study showed significant effect of alcohol use on birth defect where
drinkers were 2 times (95%CI: AOR ¼ 2.16; 1.16, 3.17) more likely to
possess congenitally defected neonates, and it was congruent with other
settings [14, 56, 57, 58, 59, 60]. These adverse effects of alcohol use
during pregnancy may be due to the fact that alcohol can disturb fetal
development, especially affecting the fetal central nervous system with
potentially severe lifelong consequences [5, 6]. Damage can occur in the
earliest weeks of pregnancy, even before a woman knows that she is
pregnant. Different mechanisms have been offered to explain the tera-
togenic effects of alcohol on the developing embryo. The mechanisms
include the following: (1) Increased oxidative stress; (2) Disturbed
glucose, protein, lipid and DNA metabolism; (3) Impaired neurogenesis
and increased cellular apoptosis, especially of neural crest cells; (4)
Endocrine effect; (5) Effects on gene expression [60, 61, 62, 63].

Most importantly, it was found that antenatal cigarette smoking
mothers were 4 times more prone to deliver LBW neonates (95% CI: AOR
¼ 4.36 (1.75, 6.98)) than their counter parts, and this finding accords
with findings from studies in Brazil [10], China [11] and Turkey [12].
The LBW effect of smoking could be due to the assertion that when a
woman smokes tobacco during pregnancy, her fetus is risked to hypoxia
from the following reasons. Firstly, structural and functional integrity of
the placenta becomes disrupted by different harmful chemicals within
tobacco, thus impairing gas exchange [64]. Secondly, nicotine substrate
of tobacco can cross the placenta and harm the fetus through constriction
of fetal blood vessels resulting in fetal hypo-perfusion with oxygen and
nutrients [65]. Thirdly, carbon monoxide of the tobacco smoke causes
feto-maternal hypoxemia due to higher affinity of red blood cells (he-
moglobin) to carbon mono oxide than oxygen, thus the red blood cells
transport carbon monoxide (fetotoxic) to the fetus. Fourthly, if the
mother is a chronic smoker, the tobacco smoke induces maternal pul-
monary diseases due to its destructive effects of the respiratory mucosal
hair cells and lung macrophages thus causing maternal hypoxemia and
respiratory compromise [7, 8, 9, 66, 67]. Besides, smoking during
pregnancy has been shown to result in decreased transfer of amino acids
across the placenta [68], thereby causing symmetrical fetal growth
impairment and LBW.

Antenatal narghile smokers were also 20 times more likely to
own low birth weight newborns, and it was consistent with studies
in Lebanon [34] and Greater Beirut area [33] where the odds of LBW
8

among narghile smokers were 2.4 and 2.6 times greater than those
who did not smoke. The consistency may be because narghile smoke
has the same harmful components found in cigarette smoke
including carbon monoxide, heavy metals, potentially cancerous tar
fractions and nicotine [69, 70]. One of the greatest health hazards
associated with narghile smoking is the increase in carbox-
yhaemoglobin level, which is formed by the binding of carbon
monoxide with haemoglobin [71]. Carbon monoxide exposure has
been shown to increase the risk of intrauterine growth restriction
resulting in LBW [14, 72].

Our study focused on adverse birth outcomes of substance use
during pregnancy. However, the effects of antenatal substance use is
not limited to only adverse birth outcomes but also increasing the
risk of hypertension, diabetic mellitus and other chronic illnesses
during childhood career. Moreover, it has physical and mental health
implications beyond childhood. Therefore, it is most advisable to
help mothers quit using substance before getting pregnant. More-
over, strict comprehensive screening of every pregnant mother
should be made at antenatal care clinics for early identification and
management of any antenatal substance users.

5. Conclusion

This study gives national estimate on the adverse neonatal effects of
khat, tobacco, alcohol and narghile use during pregnancy in Ethiopia.
Prematurity, low birth weight and congenital malformation were the
investigated adverse effects of antenatal substance use. Therefore, the
existing public health efforts should be encouraged to help women cease
using these substances completely before pregnancy. Increasing public
awareness about the potential negative impacts of substance use during
pregnancy on birth outcome would be of greatest importance for
comprehensive intervention in the prevention of antenatal substance use.
Most importantly, the authors have just reached the following 2 new
hypotheses that should be tested by further studies:

1. Using different dosages of a substance during pregnancy may have
different effects on adverse birth outcome.

2. Maternal poly-substance use could have additive effects on adverse
birth outcome.

5.1. Limitations of the study

Despite strength of the study in synthesizing national evidence about
the effect of antenatal substance use on birth outcomes, there are some
limitations that need to be considered in future researches. The main
limitation was lack of articles from Benishangul Gumuz, Harari, Dire
Dawa, Somali, Gambela and Afar regions of Ethiopia. Once more, there
were scarce of publications about the low APGAR score effect of sub-
stance use during pregnancy in Ethiopia. Moreover, a dose-response
relationship between the quantity of substance consumed prenatally
and the effect on neonatal outcomes was not addressed. We did not also
assess the long-term outcomes of antenatal substance use on childhood
growth and neurodevelopment.
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