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Background Background 
Zinc is a trace element which acts as a coenzyme for 200 enzymes. Zinc deficiency has 
highly correlated with infant morbidity and mortality. Even though zinc deficiency is an 
emergent public health problem, determinants and magnitude is not well studied in 
Africa. This study will estimate the pooled prevalence of zinc deficiency in Africa and to 
identify associated factors for zinc deficiency among pregnant women. 

Methods and analysis Methods and analysis 
We will use the following databases: PubMed, Google Scholar, and Cochrane library. 
Funnel plot and Egger’s regression test will be conducted to check potential publication 
bias. Heterogeneity among the studies will be tested using Higgins method where I2 
statistics will be calculated and compared with the standard. Meta regression and sub 
group analysis will be conducted to identify potential source of heterogeneity. We will 
include observational studies including case-control, cohort, and cross-sectional studies. 
The current review will delimit to studies conducted in Africa and published in English 
language. 

Ethics and dissemination Ethics and dissemination 
Ethics approval and consent are not required. After completing the review, the paper will 
be submitted to a reputable peer reviewed journal. 
PROSPERO registration numberPROSPERO registration number: CRD42019119449. 

Micronutrient deficiency is one of the commonest public 
health problems in Africa.1 Primarily the principal causes 
are due to inadequate intake of zinc rich source food and ab-
sorption impairment in the intestine.2 Micronutrient defi-
ciency especially zinc deficiency has major effect on the de-
velopment of the fetus and the mother.1 Adequate maternal 
nutrition, particularly in prenatal period and during preg-
nancy is crucial for the health of the mother and their off-
spring. Poor nutrition in pregnancy period may lead to nu-
trient imbalance for the mother and fetus, which leads to 
adverse outcome.3–5 Adequate amount of Zn is necessary 
for normal pregnancy outcome and child growth, immune 
function and neurobehavioral development.6 

Zinc deficiency during pregnancy and lactation leads to 
low birth weight, intrauterine growth restriction, impaired 
cognitive function, decreased production of milk, pregnan-
cy induced hypertension, premature rupture of membrane, 
placental abruption, prolonged labor, hemorrhage, infec-
tions, congenital anomalies, increased neonatal morbidity 
and mortality and poor neurobehavioral development.1,7 

Women who are living in tropical regions are suffered 
from infections disease like endemic malaria. Practicing 
zinc supplementation program for pregnant women in-

creased acquired immunity and also important to prevent 
infectious disease.8 Pregnant women from subsistence 
farming households in rural Africa usually consume pre-
dominantly plant-based diets; intakes of animal-source 
foods were inadequate .As a result, micronutrient intakes 
are often inadequate.9,10 

Zinc supplementation is not only affects the fetal growth 
and development but it has also significant effect on the 
other micronutrients bioavailability in the body particularly 
iron and iodine.11 

Zinc deficiency is categorized as severe, moderate and 
mild. Despite, severe zinc deficiency is rare, mild and mod-
erate zinc deficiency is increasing globally.12 In cases of se-
vere Zn deficiency, skin lesions, anemia, diarrhea, anorex-
ia, decreased lymphocyte function, impaired visual function 
and mental retardation may be observed.13 

Globally, around 82% of pregnant women have experi-
enced a lower zinc intake capacity as compared to the rec-
ommended dietary intake. Developed countries are trying 
to decrease the incidence of zinc deficiency via supplemen-
tation, but low and middle income countries are unable 
to decrease the magnitude of zinc deficiency and this may 
nearly around 100%.14 
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Household food insecurity, inadequate dietary diversity, 
low consumption of animal source food, low socioeconomic 
status, low-level maternal education, increasing parity, low 
hemoglobin concentration, maternal workload, chronic 
medical illness, being complete vegetarian and absence of 
antenatal care follow up are the major contributing factors 
for zinc deficiency. 

RATIONALE FOR CURRENT SYSTEMATIC REVIEW 

The magnitude of zinc deficiency is increasing globally and 
shows increasing trend in Africa. Despite, different studies 
conducted in Africa, the magnitude of zinc deficiency and 
determinant factors were not studied yet. Therefore, we 
draft this protocol to estimate the magnitude of zinc de-
ficiency among pregnant women in Africa. Estimating the 
prevalence of zinc deficiency during pregnancy is a direct 
indicator of fetal growth and development. Additionally 
providing comprehensive evidence is important for imple-
mentation of zinc supplementation, fortification, diversifi-
cation and nutritional education program in the continent. 

METHODS 
OBJECTIVES 

To conduct a systematic review and meta-analysis on the 
pooled prevalence of Zinc deficiency and its associated fac-
tors among pregnant women. 

REVIEW QUESTIONS 

ELIGIBILITY CRITERIA 

INCLUSION CRITERIA 

EXCLUSION CRITERIA 

DATABASES AND SEARCHING STRATEGY 

DATA EXTRACTION AND MANAGEMENT 

Standard systematic searching will be conducted from those 
databases. Studies conducted before 2010, conducted other 
than African countries and unrelated articles based on their 
title will be excluded. Those potentially eligible studies will 
be imported to Endnote version 7 and exact duplicates will 
be removed. Two independent reviewers will done abstract 
and full-text review and data abstraction. In case of dis-
agreement between the two reviewers, discussion will be 
made to reach consensus. Lastly, the studies will be 
screened and selected for full-text review based on the fol-
lowing inclusion criteria. The PRISMA statement for report-
ing systematic review and meta-analysis will be used to pre-
sent the study inclusion, exclusion and reason for exclusion 
information in diagram. 

APPRAISAL OF THE QUALITY OF INCLUDED STUDIES 

Two reviewers will examine the quality of the included 
studies. Newcastle-Ottawa Scale (NOS) will be used to as-
sess the quality of included studies. The NOS includes 3 cat-
egorical criteria with a maximum score of 9 points; “selec-
tion” which accounts a maximum of 4 points, “compara-
bility” which accounts a maximum of 2 points, and “out-
come” which accounts a maximum of 3 points. The quality 
of each study will be rated using the following scoring algo-
rithm: ≥7 points will be considered as “good”, 2 to 6 points 
will be considered as “fair”, and ≤ 1 point will be consid-
ered as “poor” quality study. The scoring of each quality 
assessment component for each study will be presented in 
table. In addition to quality assessment, the reporting of the 
systematic review and meta-analysis result will be based 
on Meta-analysis Of Observational Studies in Epidemiology 
(MOOSE) statement. 

DATA SYNTHESIS INCLUDING ASSESSMENT OF 
HETEROGENEITY 

Prevalence of zinc deficiency among pregnant women from 
each study will be pooled and determine as a single esti-
mate. Funnel plot and Egger’s regression test will be con-
ducted to check potential publication bias. In case of minor 
publication bias, Trim and Fill analysis will be used as ad-

• What is the prevalence zinc deficiency in African 
among pregnant women? 

• What are the factors that associated with zinc defi-
ciency among pregnant women in African? 

1. Pregnant women in Africa. 
2. Papers published only in English Language from 2010 

to 2018. 
3. This review will includes all observational studies: 

cross sectional, case control, trend, prospective and 
retrospective cohort studies. 

1. Pregnant women with special health problems like 
HIV/AIDS, chronic health problem and exclusively at 
higher risk of zinc deficiency 

2. Editorials, reports, meta-analyses, systematic review, 
case reports, proceedings, grey literatures and case 
series 

3. Studies those participants who are not human. 

1. We will search articles from the following data bases 
which are directly related to the subject matter under 

review. Cochrane library; Pub Med, Google scholar 
and retrieving references from a list of eligible studies 
will be employed. Additionally articles from American 
Journal of Clinical Nutrition and Nutrition Journal 
email alerts will be searched. 

2. We will supplement our database searches through 
manually searching the reference lists of all included 
papers and relevant reviews. 

3. We will apply Boolean operator that is “AND”, “NOT” 
and “OR”. Through consideration of the Boolean op-
erator we searched as follows((zinc OR zinc[MeSH 
Terms] AND ( pregnancy* OR pregnant OR pregnant 
women OR pregnant mother OR Women OR mothers) 
AND (Africa OR African Countries OR East Africa OR 
West Africa OR North Africa OR South Africa OR Cen-
tral Africa OR Sub Saharan Africa)). 
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justment. Heterogeneity among the studies will be tested 
using Higgins et al method where I2 statistics is calculated 
and compared with the standard. Meta regression analysis 
will be conducted to identify potential source of hetero-
geneity in the studies. 

Risk factors obtained from each primary studies will be 
thematically organized and their effect size will be Meta-
analyzed accordingly. If there is a minor heterogeneity, a 
separate forest plot will be constructed based on the identi-
fied source of heterogeneity, if not, narrative synthesis will 
be conducted. The data will be imported and analyzed using 
the STATA version 14 software (StataCorp, College Station, 
TX, USA). 

SUB-GROUP ANALYSIS 

Sub-group analysis will be conducted based on type of zinc 
deficiency measurement, geographical location and based 
on meta-regression output. 

PRESENTING AND REPORTING THE RESULTS 

We will use a PRISMA flow chart to summarize the study se-
lection process and to show the excluded articles and ratio-
nale for exclusion. The prevalence of zinc deficiency will be 
presented in a forest plot or individually in tables. 

STRENGTHS AND LIMITATIONS OF THE STUDY 

CONCLUSIONS 

These systematic review and Meta analyses data will be ex-
tracted using a structured data extraction form and present-
ed using tables. The name of author, year of publication, 
country,residence, study setting, study design, sample size, 
tool used to screen undernutrition, cut of value, prevalence, 
associated factors with odds ratio and 95% conficence inter-
vals were summarized. Before analysis, transforamtion of 
odds ratios and prevalences will be made. 
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• The strength of this study is including wide geograph-
ical areas. 

• The drafted systematic review and meta-analysis re-
view will provide an overall prevalence of zinc defi-
ciency in Africa. 

• The proposed systematic review and meta-analysis 
will stick to the Preferred Reporting Items for System-
atic Reviews and Meta Analyses (PRISMA) guidelines, 
ensuring reliability in reporting and the full system-
atic review. 

• The proposed systematic review and meta-analysis 
will offer the magnitude of zinc deficiency among 
pregnant women. 

• The limitation this study is that it doesn’t include lit-
eratures published other than English language. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC-

BY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information. 
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