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Abstract

Background. Substances mainly khat, alcohol and cigarette are used during pregnancy in Ethiopia. However, to this
date, there is no pooled evidence about the burden of adverse neonatal outcomes among the substance users during
pregnancy in the country. Methods. Eligible primary studies were accessed from 4 international data bases (Google
Scholar, Science Direct, Scopus, and PubMed). The required data were extracted from these studies and then
exported to stata version |4 for analysis. Subgroup analyses were conducted for evidence of heterogeneity. Results.
A total of 2298 neonates were included from 7 studies. Among these neonates, 530(23.06%) were those whose
mothers used substance during pregnancy (exposed group) whereas 1768 neonates were those whose mothers
didn’t use substance during pregnancy (controls group). The pooled prevalence of adverse neonatal outcome among
the exposed mothers was 38.32% (95% Cl: 29.48%, 47.16%; 12=76.3%) whereas it was 16.29% (95% Cl: 9.45%,
23.13%) among the controls. Adverse neonatal outcome was most burdensome among cigarette smokers 45.20%
(95% ClI: 37.68%, 52.73%; 12=.00%) when compared with khat chewers 34.00% (95% Cl: 20.87%, 47.13%) and
alcohol drinkers 38.47% (95% Cl: 17.96%, 58.98%). Low birth weight 42.00% (95% Cl: 18.01%, 65.99%; 1>=91.8%)
was the most common adverse birth outcome. Conclusion. It was found that adverse neonatal outcomes were much
more burdensome among antenatal substance users than the controls. Therefore, mothers should be enabled to
quit using substance before pregnancy. Besides, strict comprehensive screening of every pregnant mother should be
made at antenatal care clinics for early identification and management of antenatal substance use.
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Background

instance, studies in Japan® and Boston'® disclosed sig-

As of prior global evidence, the use of different sub-
stances during pregnancy results in several worse fetal
consequences. ! For example, studies in Brazil,* China,’
and Turkey® showed positive association of cigarette
smoking during pregnancy with low birth weight.
Further studies about the effect of antenatal tobacco use
in the United States of America (USA)’ and Jordan®
revealed its strong associations with preterm birth and
congenital malformation.

Increased rates of fetal demise have been reported
among women who drink alcohol during pregnancy. For

nificant association of alcohol use during pregnancy
with increased risk of preterm birth and low birth weight.
Moreover, evidence shows neonates born to mothers
drinking alcohol are prone to develop fetal alcohol
effects including Fetal Alcohol Syndrome, Alcohol-
Related Neurodevelopmental Disorder and Alcohol
Related Birth Defects.!!!?

In Ethiopia, khat is highly cultivated and marketed
mainly in eastern part of the country.'> As of a study in
the country,!* the pooled burden of khat use among
pregnant mothers was 20%. According to a study about
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substance use among antenatal care users in Eastern
Ethiopia,'® khat was most used 74.1% followed by alco-
hol drinking 35.6% and tobacco use 8.9%. Moreover, its
use was reported from Jimma (29.7%),'® Butajira
10.0%,'” Gedeo zone 9.9%,'® and Bahir Dar town.?

In Ethiopia, there are multiple primary studies
showing the delivery of preterm, low birth weight,
low fifth minute Apgar (appearance, pulse, grimace,
activity, respiration) score and congenitally malformed
neonates among alcohol drinkers, khat chewers, and
cigarette smokers during pregnancy. However, there is
no pooled prior evidence regarding the burden of
adverse neonatal outcome among mothers who used
these substances during pregnancy. Therefore, this
study was aimed to estimate the pooled burden of
adverse neonatal outcome among antenatal substance
users in Ethiopia. As findings are the first in kind in the
country, this study would provide clinicians and policy
makers with comprehensive up-to-date information
toward developing plans for optimizing birth outcomes
among reproductive age group women.

20-26

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 (Supplemental File 1].%7 It was undertaken
through systematic synthesis of the eligible primary stud-
ies on the adverse birth outcome of substance use during
pregnancy in Ethiopia. The review protocol has been sent
for registration in an international prospective register of
systematic Review, and currently labeled as “review
ongoing.”

Search Strategy

For explicit presentation of our review question and
clear specification of the inclusion and exclusion

criteria, we considered using adapted PICO questions,
that is, “PEO” (Population, Exposure, Outcome) format
was followed. These questions were developed from the
following search key words and/or Medical Subject
Headings (MeSH) which were combined using the
“OR” and “AND” Boolean operators:

a. Population: fetus, newborn, neonate, infant

b. [Exposure: substance use, khat chewing, alcohol
drinking, cigarette/tobacco smoking

c. Outcome: adverse birth outcome, adverse preg-
nancy outcome, adverse neonatal outcome,
premature birth, low birth weight, perinatal
asphyxia, congenital anomaly, congenital mal-
formation, birth defect, hypoxic-ischemic
encephalopathy, post-asphyxial encephalopathy,
intrauterine asphyxia, intrapartum asphyxia,
perinatal asphyxia, perinatal suffocation, neona-
tal asphyxia, birth asphyxia, postnatal asphyxia,
asphyxia neonatorum, suffocation, APGAR
score

. Study design: Observational studies, and
e. Setting: Ethiopia

Using the above adapted PICO format, we developed
the following review question which was focused to
retrieve as many relevant primary studies as possible:

Review question: “What is the national magnitude of
adverse neonatal outcome among substance users during
pregnancy in Ethiopia?”

Then, considering the aforementioned review ques-
tions, searching of primary studies was done using
Google scholar, science direct, Scopus, and PubMed.
Each database was searched independently with some
modifications of the search strategy (eg, human subject
and English language was applied as limiters of the
search). The type of searching strategy was line by line
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and it was done through title (TI), abstract (Ab) and full
text categories. Search operators such as truncation (*),
Boolean operators (“OR” and “AND”), and phrase
searching (“...”) were considered. Synonyms were
also used for further searching of primary studies. We
extended our search from systematic database search-
ing to retrieving reference lists of eligible articles.
Besides, the “cited by” and “related articles” functions
of PubMed were considered for further literature
searching. Literature search was conducted from
January 20/2019 to February 20/2019. Finally, all stud-
ies which were in agreement with the review question
were retrieved and screened for inclusion criteria. The
literature search was performed by 2 independent
authors, with discrepancies resolved by discussion and
consensus. A sample of the primary search string
including the truncation (¥), phrase searching (. . .”)
and synonyms has been provided as a supplemental File
for Pub MED database search (Supplemental File 2).

Outcome Variable Measurement

Adverse neonatal outcome among antenatal substance
users was considered when at least one of the following
was reported: stillbirth, low birth weight, preterm, low
fifth minute Apgar score and congenital anomaly.?®%’

Low fifth minute Apgar score was considered when
the ffth minute Apgar score was <4 during neonatal
physical assessment.?

Inclusion and Exclusion Criteria

Primary studies of any design that reported magnitude/
proportion/prevalence of adverse birth outcome among
substance users during pregnancy were eligible.
However, primary studies were excluded due to any of
the following reasons: (a) no report on the prevalence of
adverse birth outcome, (b) articles without full text, (c)
articles with poor quality score, (d) articles whose full
text not availed after 3 times of email contact with the
corresponding author, and (¢) narrative reviews, editori-
als, correspondence, abstracts, and methodological stud-
ies. Two authors (W.A.B and B.M.B) evaluated the
eligibility of all retrieved studies independently, and any
disagreement and inconsistencies were resolved through
participation of a tie breaking third author (D.M.B).

Study Screening and Selection

Search results were first downloaded into Endnote ver-
sion IX and duplicates were removed. Then, selection
of studies was conducted in 2 stages. First, title and
abstract screening was conducted. Then, full-text

reviewing was done. Through title and abstract screen-
ing by 2 independent authors (MT and BK), studies that
mentioned the prevalence /magnitude/proportion of
adverse birth outcome among antenatal substance users
were selected for full text review. Then, from full-text
reviewing, any article classified as potentially eligible
by either author was considered as a full text and
screened by both authors independently. At times of
disagreement where a consensus could not be reached
between the authors, a third author (GYY) reviewed
and resolved the disagreements.

Critical Appraisal and Reliability Check

After screening was over, selected primary studies were
critically appraised for their methodological validity.
The appraisal was done using the Joanna Briggs
Institute (JBI) appraisal tool for prevalence studies.*
The tool had a total of 9 questions (Q1-Q9), and those
studies with positive answers (yes) for more than 50%
of the questions in the tool (ie, “yes” for 5 or more ques-
tions) were included in this meta-analysis. The scoring
was done by 2 authors (MM and EMA) with discrepan-
cies resolved through discussion and consensus. When
disagreements between the 2 authors were not resolved
by discussion, a third author (EFA) was involved as a
tie breaker. The statistics (quality scores) that measured
the level of agreement for the independent reviews is
reported (Supplemental File 3). During critical appraisal
of each primary study, more emphasis was given to the
appropriateness of the study objectives, study design,
sampling technique, data collection technique, statisti-
cal analysis, any sources of bias and its management
technique.

Data Extraction

First of all, a data extraction format was prepared on
Microsoft excel spreadsheet and validated through
extracting sample data from some eligible primary stud-
ies after which important modifications were made for
actual data extraction. The variables on which data were
extracted included first author name, year of the study,
region of the study, study design, sample size, type of
substance used during pregnancy and proportion or
prevalence of adverse birth outcome among the sub-
stance users. Two authors (TK and MYA) completed
data extraction on the aforementioned components of
each primary study and then the extracted data were
crosschecked for any discrepancies. Discrepancies were
resolved by the involvement of a third author (KDA) as
a tie breaker. During extraction, data transformation was
undertaken as necessary.
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Statistical Analysis

The extracted data were exported to Stata version 14
for meta-analysis. Given the high level of statistical het-
erogeneity of adverse birth outcome among antenatal
substance users between the included primary studies
(P=76.3%; P<.001), we pooled the magnitude of
adverse birth outcome using random effects model and
presented using forest plot at 95% confidence interval
(CD).31*2 In response to the aforementioned heterogene-
ity, we performed subgroup analyses by study region,
substance type and sample size. Finally, we performed a
sensitivity analysis to describe whether the pooled effect
size was influenced by individual studies. Regarding the
evaluation of publication bias, a minimum of 10 studies
is needed.** However, it was not possible to assess pub-
lication bias because there were only 7 studies included,
which under-power the above method. A summary list
of the proportion or prevalence of adverse birth out-
comes among substance users during pregnancy was
reported using text and table.

Patient and Public Involvement

In this study, no study participants were involved
because the study was conducted based on data extracted
from primary studies.

Results

Literature Search Findings

Our exhaustive searching of both published and unpub-
lished sources yielded a total of 867 articles. From the
overall 867 articles, 865 were obtained through database
searching whereas the rest 2 articles were retrieved from
Addis Ababa and Haramaya Universities institutional
online repositories. Among 865 articles accessed from
data base searching, 159 articles were obtained using
Google scholar, 586 articles were from PubMed, 78
from science direct, and 45 from Scopus. A total of 791
duplicate articles were excluded. The remaining 76 arti-
cles were screened for their title and abstract based on
which 66 articles were excluded for not being topics of
interest because the objective of this study was to include
only empirical primary studies that reported prevalence
of adverse birth outcome among substance users during
pregnancy in Ethiopia. Then, the rest 10 articles were
considered for the presence of full text, and only 8 of
which had full text content. After full text review of the
8 articles, 1 article was excluded for not having a clearly
defined outcome. Finally, a total of 7 empirical primary
studies?®?® were included in this systematic review and
meta-analysis (Supplemental File 4).

Characteristics of the Included Studies

In this systematic review and meta-analysis, 7 studies?’2

with sample size ranging from 220%! to 472%* were con-
sidered from different regions of Ethiopia. In the study,
a total of 2298 neonates were included. Among these
neonates, 530(23.06%) were those whose mothers used
substance during pregnancy (exposed group) whereas
1768 neonates were those whose mothers didn’t use
substance during pregnancy (controls group). Alcohol,
khat, and cigarette were the reported substance types.
Low birth weight, congenital anomaly, preterm birth,
and low fifth minute Apgar score were the observed
adverse neonatal outcomes of substance use during
pregnancy. All the studies were of crossectional in
design and had good quality score (= 6) of the critical
appraisal. There was only one study® that reported
37.13% prevalence of congenital anomaly among
women drinking alcohol during pregnancy compared to
the 27.27% prevalence among the non drinkers. The
most frequent types of birth defect were neural tube
defects (32.5%), followed by oro-facial clefts (27.1%),
cardiovascular system defects (12%), and upper and
lower limb defects (8.8%). As of another study,?® the
prevalence of low fifth minute Apgar score among khat
chewers was 30.36% compared to the 7.88% prevalence
among the non-chewers (Table 1).

Meta-analysis

Pooled prevalence of adverse neonatal outcome among sub-
stance users during pregnancy. Before meta-analyzing
effect sizes about magnitude of adverse neonatal out-
come among substance users during pregnancy, we
checked whether there was statistical variability between
the included primary studies. The checking was done
using both visual inspection of forest plot and statistical
tests of variation. From visual inspection of the forest
plot, there were outlier studies and poor overlap between
the confidence intervals for the magnitude of adverse
neonatal outcome on the forest plot suggesting possible
statistical heterogeneity between the primary studies.
More objectively, we checked the variability based on
the Stata generated statistical tests of variation (I squared
statistics=76.3% and Chi-squared=25.31 (d.f.=6);
P<.001) indicating high heterogeneity. Therefore, a
random effect meta-analysis model was employed for
pooling the effect sizes (magnitude) of adverse neonatal
outcome among antenatal substance users. From the
random effects model, the overall pooled estimate of
adverse neonatal outcome among antenatal substance
users (exposed group) was 38.32% (95% CI: 29.48%-
47.16%; 1>=76.3%, P<.001) (Table 2) whereas it was
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Table 2. Stata Output of the Pooled Seven Pocket Studies on the Burden of Adverse Neonatal Outcome among Substance

Users During Pregnancy (exposed group) in Ethiopia, 2020.

Study ES [95% Cl] % Weight
Seyoum and Adane?’ 37.100 29.773 44.427 17.47
Bekele et al?' 34.800 23.308 46.292 14.86
Kelkay et al?? 42.400 25.539 59.261 11.52
Aboye et al?® 18.000 7.351 28.649 15.41
Mehare and Sharew?* 65.200 45.733 84.667 10.11
Lake and Olana Fite?® 45.900 37.494 54.306 16.83
Getachew et al* 34.000 20.870 47.130 13.80
D + L pooled ES 38.320 29.484 47.155 100.00

Heterogeneity Chi-squared=25.31 (d.f.=6) P=.000.
|-squared (variation in ES attributable to heterogeneity) =76.3%.
Estimate of between-study variance Tau-squared =102.3729.

Table 3. Stata Output of the Pooled Seven Pocket Studies on the Burden of Adverse Neonatal Outcome among Non-

Substance Users During Pregnancy (Controls) in Ethiopia, 2020.

Study ES [95% CI] % Weight
Seyoum and Adane?® 27.270 20.236 34.304 13.19
Bekele et al?' 22.080 15.529 28.631 13.44
Kelkey et al?2 14.040 10.055 18.025 14.57
Aboye et al?® 4000 1.609 6.391 15.05
Mehare and Sharew?* 29.400 24.536 34.264 14.23
Lake and Olana Fite?® 11.740 7.976 15.504 14.65
Getachew et al?® 7.880 4790 10.970 14.87
D + L pooled ES 16.288 9.448 23.128 100.00

Heterogeneity chi-squared=125.71 (d.f.=6) P=.000.
|-squared (variation in ES attributable to heterogeneity) =95.2%.
Test of ES=0: z=4.67. P=.000.

16.29% (95% CI: 9.45%, 23.13%) among the non-sub-
stance users during pregnancy (controls) (Table 3).
Moreover, similar output can be noticed from the forest
plot of pooled adverse neonatal outcome among the sub-
stance users (exposed group) (Figure 1) and non users
(control group) (Figure 2) during pregnancy in Ethiopia.
Among the adverse neonatal outcome categories, low
birth weight accounted for the highest proportion
42.00% (95% CI: 18.01%-65.99%; 1>°=91.8%) whereas
low Apgar score 34.00% (95% CI: 20.87%-47.13%;
1’=99.3%) accounted for the least burden of the pooled
estimate (Figure 3).

Investigation of Heterogeneity

Given the statistical heterogeneity of magnitude of
adverse birth outcome between the included primary
studies (I statistics=76.3%), we performed subgroup
analyses based on the following criteria: (a) the subgroup
analysis hypothesis was pre-specified (a priori) in the
review protocol under consideration in PROSPERO; (b)

there were large subgroup effect sizes; (¢) Consistent
interaction across the effect sizes (magnitude) of adverse
birth outcome; and (d) the sub-grouping factors (region
of study, substance type, and sample size were character-
istics of interest measured at baseline across the studies.
All the aforementioned criteria enabled us to place high
confidence on the results of our subgroup analyses.

Subgroup analysis by study region. From regional sub-
group analysis, the highest prevalence of adverse neo-
natal outcome among antenatal substance users was
observed in Southern Ethiopia 53.47% (95% CI:
35.00%-71.94%; I>=68.6%) whereas the lowest preva-
lence was reported from Tigray region 29.29% (95%
CI: 5.44%-53.13%; 12=82.6%) (Figure 4).

Subgroup analysis by substance type. The pooled adverse
birth outcome was most burdensome among antenatal
cigarette smokers 45.20% (95% CI: 37.68%-52.73%;
I=0.00%) when compared with antenatal khat chew-
ers 34.00% (95% CI: 20.87%-47.13%) and antenatal
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Author year

Fentahun Adane and Girma Seyoum (2018)
Bekele et al (2017)

Kelkay et al (2019)

Aboye et al (2018)

Eyasu Alem Lake & Robera Olana Fite (2019)
Tsegaye Mehare and Yewbmirt Sharew (2020)
Getachew et al (2020)

Overall (I-squared = 76.3%, p = 0.000)

NOTE: Weights are from random effects analysis

The pooled burden of adverse birth outcomes among substance users during pregnancy

%

ES (95% CI) Weight

—— 37.10 (29.77,44.43)  17.47

1
— i — 34.80 (2331, 46.29) 14.86

1
—l—o— 4240 (25.54,59.26)  11.52
—— 18.00 (7.35, 28.65) 15.41

—%—— 65.20 (45.73, 84.67)

10.11

45.90 (3749, 54.31) 16.83

34.00 (20.87,47.13) 13.80

38.32 (29.48, 47.16) 100.00

I
-84.7

0 84.7

Figure |. The pooled burden of adverse neonatal outcome among substance users during pregnancy, 2020, Ethiopia.

alcohol drinkers 38.47% (95% CI: 17.96%-58.98%)
(Figure 5).

Sensitivity Analysis

Using random effects model, the result of sensitivity
analyses suggested that omission of 2 studies (4boye
et al and Eyasu Alem Lake & Robera Olana Fite) influ-
enced the overall estimate significantly. From the sensi-
tivity analysis, omission of Aboye et al significantly
increased the pooled prevalence of adverse birth out-
come to 41.37% (34.49%-48.25%) whereas omission of
Eyasu Alem Lake & Robera Olana Fite decreased the

pooled prevalence to 35.31% (95% CI: 27.28%-43.34%)
(Table 4). Besides, the aforementioned outlier articles
can be diagrammatically appreciated from Figure 6.

Discussion

Several adverse neonatal outcomes (low birth weight,
prematurity, congenital defect, and low Apgar score)
can be resulted from substance use during preg-
nancy.!>!%12 In this meta-analysis, the pooled preva-
lence of adverse birth outcome among antenatal
substance users in Ethiopia was 38.32% (95% CI:
29.48%, 47.16%; 1>*=76.3%) which was more than 2
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Author y ear

'

Fentahun Adane and Girma Seyoum (2018)

Bekele et al (2017)

Kelkay et al (2019)

Magnitude of adverse neonatal outcome among non-substance users during pregnancy (controls)

%

ES (95% CI)

Weight

—+%—— 27.27(20.24, 34.30) 13.19

22.08 (15.53,28.63) 13.44

14.04 (10.06, 18.02) 14.57

|
|
I

Aboye et al (2018) — : 4.00 (l.61,6.39) 15.05
I
I
I

Tsegaye Mehare and Yewbmirt Sharew (2020) | —4— 29.40 (24.54, 34.26) 14.23
I
I
I

Eyasu Alem Lake & Robera Olana Fite (2019) —— 11.74 (7.98, 15.50) 14.65
I
I
|

Getachew et al (2020) —— : 7.88 (4.79,10.97)  14.87
|

Overall (I-squared = 95.2%, p = 0.000) <> 16.29 (9.45,23.13) 100.00
I
I
I
I

NOTE: Weights are from random effects analysis :
1

| [
-34.3 0 34.3

Figure 2. The pooled burden of adverse neonatal outcome among non-substance users (controls) during pregnancy, 2020,

Ethiopia.

folds of the magnitude among the non-substance users
16.29% (95% CI: 9.45%, 23.13%) indicating the sever-
ity of substance use during pregnancy on birth outcome.
Moreover, low birth weight 42.00% (95% CI: 18.01%,
65.99%; 12°=91.8%) and preterm birth 37.21% (95%
CI: 27.71%, 46.71%) were the most common adverse

birth outcome categories among antenatal substance
users in the country.

From this study, the pooled prevalence of adverse
birth outcome 38.32% (29.48%, 47.16%) was far higher
than the finding from a prior pooled report of adverse
fetal outcomes in Ethiopia, 26.88% (20.73%-33.04%).3*
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Study ID

Preterm birth

Bekele et al (2017)
Kelkay et al (2019)

Subtotal (I-squared = 0.0%, p = 0.465)

Low birth weight
Aboye et al (2018)
Eyasu Alem Lake & Robera Olana Fite (2019)
Tsegaye Mehare and Yewbmirt Sharew (2020)

Subtotal (I-squared = 91.8%, p = 0.000)

NOTE: Weights are from random effects analysis

Categories of adverse birth outcome

%

ES (95% CI) Weight

34.80(23.31,46.29) 68.28
4240 (25.54,59.26) 31.72

37.21(27.71,46.71)  100.00

18.00 (7.35,28.65) 34.62
% 65.20(45.73,84.67) 29.85

—

T

45.90(37.49,54.31) 35.53

42.00 (18.01,65.99) 100.00

Figure 3. Categories of adverse neonatal outcome among substance users during pregnancy, 2020, Ethiopia.

This significant variation may be due to the difference in
study population, that is, our study involved adverse
birth outcome among mothers who used substance dur-
ing pregnancy whereas that of the prior Ethiopian study
involved the general deliveries. Moreover, a multitude
of evidence suggests higher likelihood of low birth
weight,*’ preterm birth,® and congenital malforma-
tion®33-3% among antenatal alcohol drinkers, khat chew-
ers, and cigarette smokers than the non users.

Low birth weight (42.00%) and preterm birth
(37.21%) were the commonly reported adverse birth
outcomes among substance users during pregnancy in
Ethiopia. Consistent with these estimates, report of the
WHO Expert Committee on Drug Dependence,*’ stud-
ies from Africa and Middle East,*'* Turkey,® Japan,’
Boston,'® USA,” and Jordan® revealed higher burden of
low birth weight and preterm babies among antenatal
alcohol drinking and tobacco smoking mothers. The
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Study ID

Amhara
Fentahun Adane and Girma Seyoum (2018)

Subtotal (I-squared =. %, p =.)

Oromiya

Bekele et al (2017)

Getachew et al (2020)

Subtotal (I-squared = 0.0%, p = 0.928)

Tigray

Kelkay et al (2019)

Aboye et al (2018)

Subtotal (I-squared = 82.6%, p = 0.016)

Southern Ethiopia

Eyasu Alem Lake & Robera Olana Fite (2019)
Tsegaye Mehare and Yewbmirt Sharew (2020)
Subtotal (I-squared = 68.6%, p = 0.074)

Overall (I-squared = 76.3%, p = 0.000)

NOTE: Weights are from random effects analysis

Regional subgroup analysis of adverse birth outcome

%

ES (95% Cl) Weight

I

|

|

|
—— 37.10 (29.77,44.43) 1747

|
<> 37.10 (29.77,44.43) 1747

|

|

|

|

|
— 34.80 (23.31,46.29)  14.86

|
H% 34.00 (20.87,47.13)  13.80
<:> 34.45 (25.81,43.10)  28.66

|

|

|

|

|
—H— 42.40 (25.54,59.26)  11.52

|

| 18.00 (7.35, 28.65) 1541

<> 2929 (5.44,53.13) 2693
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Figure 4. Regional subgroup analysis of the pooled burden of adverse neonatal outcome among substance users during

pregnancy, 2020, Ethiopia.

consistency may be due to the sympathomimetic activity
of the ingredients in alcohol and tobacco which are
responsible for the vasoconstrictive effects thus compli-
cating pregnancy and birth outcome. The vasoconstric-
tive effects reduce placental blood flow with concomitant

fetal hypo-perfusion leading to restricted fetal growth
and preterm labor.**

The prevalence of congenital anomaly among alco-
hol users during pregnancy was 37.10% (95% CI:
29.77%-44.43%). This finding was in accordance with
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Author year

Alcohol drinking

Fentahun Adane and Girma Seyoum (2018)
Aboye et al (2018)
Eyasu Alem Lake & Robera Olana Fite (2019)

Subtotal (I-squared = 89.6%, p = 0.000)

Khat chewing

Bekele et al (2017)
Getachew et al (2020)

Subtotal (I-squared = 0.0%, p = 0.928)

Cigarette smoking

Kelkay et al (2019)
Tsegaye Mehare and Yewbmirt Sharew (2020)
Subtotal (I-squared = 0.0%, p = 0.716)

Overall (I-squared = 76.3%, p = 0.000)

NOTE: Weights are from random effects analysis

Subgroup analysis of adverse birth outcome by substance type

%

ES (95% Cl) Weight

37.10 (29.77, 44.43) 17.47
18.00 (7.35, 28.65) 15.41
65.20 (45.73, 84.67) 10.11

38.47 (17.96, 58.98) 42.99
34.80 (23.31, 46.29) 14.86
34.45 (25.81, 43.10) 28.66
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Figure 5. Subgroup analysis of the pooled burden of adverse neonatal outcome among substance users during pregnancy by

substance type, 2020, Ethiopia.

other settings,¥-*° which may be due to the fact that
alcohol can disturb fetal development especially affect-
ing the fetal central nervous system, with potentially
severe lifelong consequences.*>*® The teratogenic
effects of alcohol on the developing embryo have been
explained to result from different mechanisms including
(1) Increased oxidative stress; (2) Disturbed glucose,

protein, lipid, and DNA metabolism; (3) Impaired neu-
rogenesis and increased cellular apoptosis, especially of
neural crest cells; (4) Endocrine effects; and (5) Effects
on gene expression. 384047

Furthermore, the prevalence of low fifth minute Apgar
score among khat users during pregnancy was 34.00%
(95% CI: 20.87%, 47.13%). Despite no study done so far
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Table 4. Sensitivity Analysis of the Pooled Seven Primary Studies About Prevalence of Adverse Birth Outcome among

Substance Users During Pregnancy in Ethiopia.

Study omitted Estimate [95% Cl]

Seyoum and Adane?’ 38.913044 27.45763 50.368458
Bekele et al?' 39.110947 28.691633 49.530262
Kelkey et al* 37.868572 28.037888 47.699257
Aboye et al?® 4].36982 34.491688 48.247952
Lake and Olana Fite?® 35.313942 27.280804 43.34708
Mehare and Sharew?* 36.863228 26.902952 46.823505
Getachew et al?® 39.158585 28.973642 49.343529
Combined 38.319703 29.483957 47.15545

Fentahun Adane and Girma Seyoum (2018)

Bekele et al (2017)

Kelkay et al (2019)

Aboye et al (2018)

Eyasu Alem Lake & Robera Olana Fite (2019)

Tsegaye Mehare and Yewbmirt Sharew (2020)

Getachew et al (2020)

Meta-analysis estimates, given named study is omitted
| Lower CI LintitEstimate

|

| Upper CI Limit
o s ]

o B

26.90 29.48

1
47.1650.37

Figure 6. Sensitivity analysis of the pooled burden of adverse neonatal outcome among substance users during pregnancy,

2020, Ethiopia.

to explain this association, the probable cause may be
khat chewing during pregnancy plays role in disrupting
the fetal neural tube development, undifferentiating brain
vesicles, and causing incomplete closure of the brain flex-
ures.*® Moreover, the sympathomimetic activity of cathi-
none, the active ingredient of khat, could be responsible
for intrauterine fetal hypoxia and low Apgar score.*>*
From subgroup analysis by substance type, adverse
neonatal outcome was most burdensome among ciga-
rette smokers 45.20% (95% CI: 37.68%, 52.73%) which
accords with findings from studies in Brazil,* China,’
and Turkey.® Such worse adversity of smoking cigarette
could be due to the fact that when a woman smokes
tobacco during pregnancy, her fetus is risked to hypoxia
from the following reasons. Firstly, structural and func-
tional integrity of the placenta becomes disrupted by dif-
ferent harmful chemicals within tobacco thus impairing
gas exchange.’” Secondly, nicotine substrate of tobacco

can cross the placenta and harm the fetus through con-
striction of fetal blood vessels resulting in fetal hypo-
perfusion.>®32 Thirdly, carbon mono oxide of the tobacco
smoke causes feto-maternal hypoxemia due to higher
affinity of red blood cells (hemoglobin) to carbon mono
oxide than oxygen; thus, the red blood cells transport
carbon monoxide (fetotoxic) to the fetus. Besides, smok-
ing during pregnancy has been shown to result in
decreased transfer of amino acids across the placenta
which in turn causes symmetrical fetal growth impair-
ment and low birth weight.>3

Limitations of the Study

Despite strengths of the study in synthesizing national
evidence about the prevalence of adverse neonatal out-
come among substance users during pregnancy in
Ethiopia, there are some limitations that need to be
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considered in future studies. The main limitation was lack
of primary studies from Benishangul Gumuz, Harari,
Dire Dawa, Somali, Gambela, and Afar regions of the
country. Besides, some of the primary studies accessed
from other regions had smaller sample size. The use of the
random effects model might have overestimated the true
magnitude of adverse birth outcome among antenatal
substance users. Because of the above mentioned reasons,
our pooled estimate may not actually represent the
national figure of adverse birth outcome among antenatal
substance users in Ethiopia. Therefore, we would like to
forward our earnest reminder for the readers to be mind-
ful of interpreting and using this finding in the context of
both inherent limitations of the included primary studies
and the current meta-analysis. Moreover, a dose-response
relationship between the quantity of substance con-
sumed prenatally and its effect on birth outcome wasn’t
addressed. We did not also assess the long-term outcomes
of antenatal substance use on childhood growth and neu-
rodevelopment (the risk of hypertension, diabetic mellitus
and other chronic illnesses during childhood career).
Besides, the physical and mental health implications
beyond childhood were not investigated. Overall, since
this meta-analysis has systematically identified all the
aforementioned limitations, the design of future studies
can be substantially improved.

Conclusion

Adverse neonatal outcomes were more burdensome
among khat chewers, tobacoo smokers, and alcohol
drinkers during pregnancy than among non users of the
respective substances in Ethiopia. From the study, low
birth weight was the most burdensome adverse neonatal
outcome among the antenatal substance users. Therefore,
the existing public health efforts of combating substance
use among women of reproductive age group should
be further encouraged to help them completely stop
using the aforementioned substances before pregnancy.
Moreover, increasing public awareness about the poten-
tial negative impacts of antenatal substance use on birth
outcome would be of greatest importance for compre-
hensive prevention of the problem. Every pregnant
mother should also be carefully screened for antenatal
substance use at the earliest time of her antenatal care.
Overall, a copy of this paper was sent to the Ethiopian
Federal Ministry of Health for preventive actions to be
taken ahead of further worse fetal outcomes.
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