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Abstract

Background: Hepatitis C virus (HCV) morbidity appears to be high in Mongolia. Yet, the scale and nature of the
infection burden is not well-understood. Our study’s objective is to systematically review and synthetize all available
epidemiological data on HCV antibody (Ab) prevalence, ribonucleic acid (RNA) prevalence, incidence, risk factors to
HCV exposure, and circulating HCV genotypes/subtypes among different at-risk populations. Additionally, we aim to
estimate national population-level HCV-Ab prevalence and the number of HCV chronically infected individuals in
the population of Mongolia.

Methods: Our systematic review will be reported based on the items outlined in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA 2009) statement. All reports with primary data collected from surveillance
or observational studies on Mongolian populations will be eligible for inclusion if the study sample size is greater than 25.
Included reports need to present studies that use biological assay for HCV-Ab ascertainment. We will consider three
primary outcomes of interest: HCV-Ab incidence, HCV-Ab prevalence, and HCV genotypes/subtypes among different
at-risk populations. In addition, two secondary outcomes of interests will be also collected: HCV RNA prevalence, and
unadjusted and/or adjusted statistically significant risk factors for HCV exposure (p value ≤0.05). In order to identify
relevant reports, we will search PubMed, Embase, and Index Medicus for the Southeast Asian region. Additionally, we will
search Mongolian scientific and medical journals not indexed in PubMed or Embase and the archives of Mongolian local
conferences. Lastly, the literature search will be supplemented by checking references of the included reports and
identified reviews. We will use broad search criteria with no language or time restrictions. Meta-analyses will estimate
pooled HCV-Ab prevalence (by at-risk population, sex, age group, and period), and pooled RNA prevalence among
HCV-Ab positive individuals in the general population. Age-adjustment of estimates will be conducted.

Discussion: The proposed systematic review and meta-analysis will produce a comprehensive synthesis of HCV
epidemiology in Mongolia. The study will provide empirical evidence to inform health policy decision-making, resource
allocation, and planning and implementation of relevant public health interventions.

Systematic review registration: We have not registered with PROSPERO
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Background
Mongolia is a lower-middle-income country located in
Central Asia and bordered by Russia and China [1].
Thirty-two percent of the total population lives in its cap-
ital Ulaanbaatar [2]. Mongolia’s population (3.03 million in
2015 [3]) is relatively young with 33% being under 15 years
of age and 3.5% being over 65 years of age [3]. Mongolia is
unique as it is one of the most sparsely populated coun-
tries in the world with 1.9 people per square kilometer [4].
The very low population density and harsh climate make
communication, transport, and economic development
challenging thereby complicating health service provision
in this country [5]. Furthermore, changes in the health
system model from a centralized to a decentralized one af-
fected directly or indirectly population health and the cap-
acity of the health sector [6, 7].
Hepatitis C virus (HCV) morbidity appears to be high in

Mongolia. Yet, the scale and nature of the infection bur-
den is not well-understood. The objective of this protocol
is to describe the methodology developed for a systematic
review and synthesis of all available epidemiological data
on HCV antibody (Ab) incidence, HCV-Ab prevalence,
ribonucleic acid (RNA) prevalence, risk factors to HCV
exposure, and circulating HCV genotypes/subtypes among
different at-risk populations. Additionally, we aim to esti-
mate national population-level HCV-Ab prevalence and
the number of HCV chronically infected individuals
among the general population of Mongolia.

Methods
Our systematic review will be reported based on the items
outlined in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA 2009) statement
[8]. The current protocol describes our methodology de-
veloped and adapted from a published protocol [9, 10]
and based on a series of systematic reviews and meta-
analyses on HCV in the countries of the Middle East and
North Africa [11–16]. Our protocol is reported following
PRISMA for Systematic Review Protocols (PRISMA-P
2015) guidelines [17]. Completed PRISMA-P 2015 check-
list can be found in Additional file 1: Table S1.

Inclusion and exclusion criteria
Type of studies
All reports with primary data collected from surveillance,
cross-sectional, cohort, or case-control studies will be eli-
gible for inclusion if the study sample size is greater than
25. Case reports, case series, reviews, qualitative studies,
editorials, commentaries, letters to editors, author replies,
and animal studies will be excluded.
As in earlier reviews [11–16], the word ‘report’ refers to

a publication of a surveillance or an observational study
such as an article, a country-level report, or a conference
abstract that present one or more outcome measures.

Study population and setting
Included reports will be those including data on Mongolian
populations in Mongolia. Therefore, studies conducted on
Mongolian nationals outside of Mongolia will be excluded.

Type of exposures
Included reports need to present studies that used bio-
logical assays for HCV-Ab ascertainment. Reports will be
considered ineligible if the studies are based on self-
report, or classification of HCV as non-A non-B hepatitis.

Primary and secondary outcomes of interest
We consider three primary outcomes of interest: HCV
Ab-incidence, HCV-Ab prevalence, and HCV genotypes/
subtypes among different at-risk populations. In addition,
two secondary outcomes of interest will be also collected:
HCV RNA prevalence and unadjusted and/or adjusted
statistically significant risk factors for HCV exposure
(probability (p) value ≤0.05).

Data sources and search strategy
In order to identify relevant reports, we will search
PubMed [18], Embase [19], and the Global Health Library
(Index Medicus for the Southeast Asian region) [20]. Add-
itionally, we will search 14 Mongolian scientific and med-
ical journals [21] not indexed in PubMed [18] or Embase
[19]. These unindexed journals are published online in
Mongolian or English by the Mongolian Association of
Medicine [21]. We will also manually search the archives
of the Mongolian National Conference on “Current
Topics of Virology” [18]. Lastly, the literature search will
be supplemented by checking references of the included
reports and identified reviews. We will use broad search
criteria with no language nor time restrictions.

Study selection and data extraction
The titles and abstracts, and consequently the full-texts of
identified unique reports from PubMed [18] and Embase
[19], will be independently screened for relevance by two
reviewers. The titles and abstracts, and consequently the
full-texts of identified unique reports, in Mongolian will be
screened for relevance by two Mongolian native-speaker re-
viewers. Discrepancies will be discussed and resolved by the
study team. Non-eligible reports will be excluded, and the
reasons for their exclusion will be recorded.
Extraction of relevant data will be conducted using a

standardized piloted form. Extraction of relevant data
from reports identified through PubMed [18] and
Embase [19] will be conducted by one reviewer and 25%
of the measures will be checked for correctness by an-
other reviewer. Extraction of relevant data from reports
in Mongolian will be extracted by two Mongolian
native-speaker reviewers. We will extract data on study
and report characteristics, participant characteristics,
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and primary outcomes of interest. When available, sec-
ondary outcomes of interest will be also extracted. When
reported, we will extract outcome measures estimated
from separate subsets of stratified data.

Assessment of risk of bias in individual studies
The quality of individual studies will be examined at the
study and outcome levels.
Regarding the risk of bias (ROB) assessment at study-

level, studies will be classified based on an adaptation of
the Cochrane principles [22]. This adaptation of the ROB
assessment is also based on the methodology of other sys-
tematic reviews of HCV prevalence [11–16]. We will use
three quality domains, namely, sampling methodology,
HCV infection ascertainment, and response rate, as hav-
ing a low, high, or unclear ROB. A ROB is considered low
if (1) sampling is probability-based, (2) HCV infection is
ascertained by biological assays, or (3) response rate is
≥80%. Studies with missing information for a specific do-
main will be classified as having unclear ROB for that spe-
cific domain.
Regarding the ROB assessment at outcome-level [23],

an HCV-Ab prevalence measure will be considered as
having good precision if the number of HCV tested indi-
viduals is greater than a calculated minimum sample size.
This calculated sample size will be derived from the bino-
mial (Clopper-Pearson) confidence interval formula [24].

Qualitative data synthesis
Extracted outcome measures (HCV-Ab incidence, HCV-
Ab prevalence, HCV RNA prevalence, HCV genotypes/
subtypes, and risk factors) will be reported according to
the study population’s risk of acquiring HCV infection
(likelihood of being exposed to HCV: (1) populations at
low-risk: these include populations such as the general
population, blood donors, pregnant women, and healthy
adults and children. (2) Populations at intermediate-risk:
these include populations such as healthcare workers,
medical students, patients with sexually transmitted dis-
eases, HIV infected persons where the main suspected
mode of transmission is sexual, female sex workers, men
who have sex with men, homeless people. In addition, as
mobile men in Mongolia are considered to be at a greater
risk for HIV and STIs due to a greater probability of hav-
ing casual sex partners and/or having sex with female
and/or male sex workers [25], mobile men and traveling
traders will be also included in the category of populations
at intermediate-risk. (3) Populations at high-risk: these in-
clude populations such as people who inject drugs and pa-
tients with hemophilia, hemodialysis, thalassemia, and/or
multiple transfusions, and HIV infected persons where the
main suspected mode of transmission is parenteral. (4)
Special clinical populations: these include patients with
specific medical conditions that could be related to HCV

infection such as chronic liver disease, acute viral hepa-
titis, liver cirrhosis, hepatocellular carcinoma, and glomer-
ulonephritis. Special clinical populations also include
patients referred for HCV testing. Additionally, special
clinical populations include other clinical populations who
could have been exposed to HCV in clinical settings due
to the specific nature of HCV epidemiology in Mongolia;
but at uncertain level of exposure making it difficult to
classify them under the former three at-risk population
categories. This category will include also the immune
compromised populations other than HIV/AIDS patients.
5) Mixed populations: these include a mix of at least two
of the at-risk population categories indicated above.

Quantitative data synthesis
Meta-analysis
Regarding the quantitative synthesis, we will pool primary
measures including HCV Ab-incidence, HCV-Ab preva-
lence, and HCV genotypes/subtypes among different at-
risk populations, and secondary outcomes as relevant such
as RNA prevalence. Outcome measures with sample sizes
of at least 25 participants will be eligible to be included in
the meta-analyses. Outcome measures estimated from
stratifications by subpopulation, and/or sex, and/or study
period, and/or region, and/or age, will be prioritized for
inclusion from each given included report. As such, if a re-
port provides regional and national outcome measures for
the same population, we will include the regional mea-
sures. Binomial method [24] will be used to compute the
95% confidence interval (95% CI) for each outcome meas-
ure. We will pool HCV-Ab prevalence by at-risk popula-
tion category (low-risk, intermediate-risk, high-risk, and
special clinical populations). We will also pool HCV RNA
prevalence in HCV-Ab positive individuals from the gen-
eral population that is the prevalence of chronic HCV in-
fection among the HCV-Ab positive general population.
Meta-analyses will be conducted for each specific category
if at least three outcome measures meet the eligibility cri-
teria for the quantitative synthesis.
All meta-analyses will be conducted using random-

effects models, to account for expected heterogeneity in
outcome measures across studies. Outcome measures
will be weighed by the inverse-variance of the double-
arcsine transformed proportions [26], according to the
method described by DerSimonian and Laird [27].

Assessment of the heterogeneity across studies
In order to assess heterogeneity in outcome measures
across studies, forest plots will be inspected visually and
Cochran’s Q test will be conducted [28]. A two-sided
Cochran’s Q test p value of <0.10 will be considered as sig-
nificant. I2 heterogeneity measure and its 95% CI will be
calculated to assess the magnitude of between-study vari-
ation that is due to heterogeneity across studies rather than
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chance [29]. The 95% prediction interval will be also esti-
mated to describe the distribution of true effect size (HCV
prevalence) around the pooled mean estimate [29, 30].
In order to explore the variation in pooled HCV-Ab

prevalence and heterogeneity in risk of exposure between
subgroups, we will conduct subgroup meta-analyses and
meta-regressions as warranted by the extracted data. We
will pool HCV-Ab prevalence by at-risk subpopulation
(such as blood donors, healthcare workers, individuals en-
gaging in risky sexual behaviors, special clinical patients
without liver disease, patients with acute hepatitis, patients
with chronic liver disease, patients with liver cirrhosis, and
patients with hepatocellular carcinoma), time period,
study location or region, sex, and age group. Comparisons
between subgroups will be conducted using the Q test for
subgroup differences [30]. Qbetween subgroups test p value of
<0.05 will be considered as significant.
We will investigate sources of heterogeneity between

studies using meta-regression [22]. Potential effect modi-
fiers will be: subpopulations (cited above), sources of re-
ports (journals indexed in PubMed [18] and Embase
[19], conferences indexed in Embase [19], and journals
and conferences unindexed in PubMed [18] and Embase
[19]), study sites (such as community, blood bank, clin-
ical setting, school, and mixed sites), and biological as-
says (such as enzyme immune assay, enzyme-linked
immunosorbent assay, hemagglutination assay, chemilu-
minescent enzyme immunoassay, and multiplex HCV
serology assay). These factors will be entered into uni-
variable models and included in the final multivariable
model if the t test p value is <0.10.
All data analyses will be conducted in R v.3.1.1.

(Vienna, Austria) [31] using the meta [32] and metafor
[33] packages.

Age-specific and age-adjusted HCV-Ab prevalence and
age-adjusted chronic HCV infection prevalence
Pooled age-specific HCV-Ab prevalence trend among
the general population will be assessed using a polyno-
mial regression model. Multiple R-square will be esti-
mated to evaluate how well the model fits the pooled
age-specific HCV-Ab prevalence trend. Analysis of vari-
ance will be conducted to identify which order of the
polynomial regression model should be selected. The
significance of the observed trend will be assessed by the
F test with a significance threshold at 0.01.
Using the de facto population distribution by age

group provided by the Census 2010 as extracted from
the database of the Population Division of the United
Nations Department of Economic and Social Affairs [34]
and using our estimates of pooled age-specific HCV-Ab
prevalence among the general population, we will calcu-
late the total number of individuals exposed to HCV in-
fection in Mongolia and the age-adjusted HCV-Ab

prevalence among the population of Mongolia. By as-
suming pooled mean HCV RNA prevalence among
HCV-Ab positive individuals from the general popula-
tion is the same in all age groups, we will also estimate
the number of chronically infected individuals by age
group and the age-adjusted prevalence of chronic HCV
infection among the population of Mongolia.

Publication bias
Regarding publication bias assessment, we will use funnel
plots to explore small-study effect on the pooled estimates.
A minimum of ten studies will be required for this assess-
ment. We will produce funnel plots of log (odds proportion)
against study size [35], with odds proportion defined as
prevalence/(1-prevalence). In order to test the asymmetry in
the funnel plots, we will conduct Peter’s tests [35].

Confidence in cumulative evidence
As in an earlier systematic review [23], we will use a narra-
tive justification for the quality of evidence based on the
Cochrane handbook [22]. Our confidence in evidence will
be based on the number of high quality studies conducted
at the national level. High quality will be determined by
having low ROB in the three domains. Mongolia will be
classified in one of the following categories according to
the strength of evidence: (1) no evidence: no data identi-
fied; (2) poor evidence: poor quality of outcome measures;
(3) limited evidence: the number of outcome measures is
small but of reasonable quality; (4) good evidence: the
number of outcome measures is small but of good quality;
or (5) conclusive evidence: sufficient outcome measures of
good quality.

Discussion
This systematic review and meta-analysis will determine
HCV-Ab prevalence and its distribution, RNA preva-
lence, HCV-Ab incidence and HCV genotypes/subtypes
in Mongolia among different at-risk populations. The
methodology to be used in the proposed study will en-
sure a robust synthesis of available data. The ultimate
aim of our work is to provide empirical evidence neces-
sary for researchers, policy-makers, and public health
stakeholders to set research, policy, and programming
priorities for HCV prevention, control, and eventually
elimination in Mongolia.

Additional file

Additional file 1: PRISMA-P 2015 Checklist. (DOCX 30 kb)

Abbreviations
95%CI: 95%confidence interval; Ab: Antibody; HCV: Hepatitis C virus;
PRISMA2009: Preferred Reporting Items for Systematic Reviews and
Meta-Analyses; PRISMA-P2015: PRISMA for systematic review protocols;
p value: Probability value; RNA: Ribonucleic acid

Chaabna and Abu-Raddad Systematic Reviews  (2017) 6:160 Page 4 of 5

dx.doi.org/10.1186/s13643-017-0558-8


Acknowledgements
The authors are grateful for infrastructure support provided by the
Biostatistics, Epidemiology, and Biomathematics Research Core at Weill
Cornell Medicine-Qatar. We would like to thank Dr. Guido Schwarzer for
his technical assistance and insights.

Funding
This publication was made possible by NPRP grant number 9-040-3-008 from
the Qatar National Research Fund (a member of Qatar Foundation). The
statements made herein are solely the responsibility of the authors, and the
funder had no role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Availability of data and materials
Not applicable.

Authors’ contributions
KC drafted the protocol with support from LJA. All authors were involved in the
development of the search strategy, the eligibility criteria, data extraction, and
data analysis. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Infectious Disease Epidemiology Group, Weill Cornell Medicine-Qatar,
Cornell University, Qatar Foundation-Education City, P.O. Box 24144, Doha,
Qatar. 2Department of Healthcare Policy and Research, Weill Cornell
Medicine, Cornell University, New York, USA. 3College of Health and Life
Sciences, Hamad Bin Khalifa University, Doha, Qatar.

Received: 3 January 2017 Accepted: 1 August 2017

References
1. Global Policy Report on the prevention and control of viral hepatitis [http://

apps.who.int/iris/bitstream/10665/85397/1/9789241564632_eng.pdf].
Accessed 6 Aug 2017.

2. Coulombe H, Otter T: Mongolia census-based poverty map: region, Aimag,
and Soum level results. Ulaanbaatar: National Statistical Office and United
Nations Deverloppment Programme; 2009.

3. Mongolia 2015. Population by age, sex, and urban/rural residence. [http://
data.un.org/Data.aspx?d=POP&f=tableCode%3a22]. Accessed 6 Aug 2017.

4. Mongolia. Population density (people per sq. km of land area) [http://data.
worldbank.org/indicator/EN.POP.DNST?end=2015&locations=MN&start=1994].
Accessed 6 Aug 2017.

5. Davaalkham J, Unenchimeg P, Baigalmaa C, Oyunbileg B, Tsuchiya K, Hachiya
A, Gatanaga H, Nyamkhuu D, Oka S. High-risk status of HIV-1 infection in the
very low epidemic country, Mongolia, 2007. Int J STD AIDS. 2009;20(6):391–4.

6. Tsilaajav T, Ser-Od E, Baasai B, Byambaa G, Shagdarsuren O. Mongolia Health
System Review. Geneva, Swizerland: World Health Organization; 2013.

7. European Observatory on Health Systems and Policies. Decentralization in
health care. Berkshire: World Health Organization; 2007.

8. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. J Clin Epidemiol.
2009;62(10):1006–12.

9. Chaabna K, Mohamoud YA, Chemaitelly H, Mumtaz GR, Abu-Raddad LJ.
Protocol for a systematic review and meta-analysis of hepatitis C virus (HCV)
prevalence and incidence in the Horn of Africa sub-region of the Middle
East and North Africa. Syst Rev. 2014;3:146.

10. Protocol for a systematic review and meta-analysis of hepatitis C virus (HCV)
prevalence and incidence in The Horn of Africa sub-region of the Middle
East and North Africa. 2014. [http://www.crd.york.ac.uk/NIHR_PROSPERO/
display_record.asp?ID=CRD42014010318#.VRpKHuEQuCd]. Accessed 6 Aug
2017.

11. Chaabna K, Kouyoumjian SP, Abu-Raddad LJ. Hepatitis C virus epidemiology in
Djibouti, Somalia, Sudan, and Yemen: systematic review and meta-analysis.
PLoS One. 2016;11(2):e0149966.

12. Chemaitelly H, Chaabna K, Abu-Raddad LJ. The epidemiology of hepatitis C
virus in the fertile crescent: systematic review and meta-analysis. PLoS One.
2015;10(8):e0135281.

13. Chemaitelly H, Mahmud S, Rahmani AM, Abu-Raddad LJ. The epidemiology
of hepatitis C virus in Afghanistan: systematic review and meta-analysis. Int J
Infect Dis. 2015;40:54–63.

14. Fadlalla FA, Mohamoud YA, Mumtaz GR, Abu-Raddad LJ. The epidemiology
of hepatitis C virus in the Maghreb region: systematic review and meta-
analyses. PLoS One. 2015;10(3):e0121873.

15. Mohamoud YA, Mumtaz GR, Riome S, Miller D, Abu-Raddad LJ. The
epidemiology of hepatitis C virus in Egypt: a systematic review and data
synthesis. BMC Infect Dis. 2013;13:288.

16. Mohamoud YA, Riome S, Abu-Raddad LJ. Epidemiology of hepatitis C virus
in the Arabian Gulf countries: Systematic review and meta-analysis of
prevalence. Int J Infect Dis. 2016;46:116–25.

17. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P,
Stewart LA, Group P-P. Preferred reporting items for systematic review and
meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4:1.

18. PubMed.gov US National Library of Medicine [http://www.ncbi.nlm.nih.gov/
pubmed]. Accessed 6 Aug 2017.

19. Emabase [http://ovidsp.tx.ovid.com/sp-3.21.1b/ovidweb.cgi?&S=
GLEEFPFGFJDDNDAFNCIKMHGCJCKEAA00&New+Database=Single%7c6].
Accessed 6 Aug 2017.

20. Global Health Library. Global Index Medicus. [http://www.globalhealthlibrary.
net/php/index.php]. Accessed 6 Aug 2017.

21. Mongolian Association of Medicine [http://mongolmed.mn/]. Accessed 6
Aug 2017.

22. Higgins JPT, Green S: Cochrane Handbook for Systematic Reviews of
Interventions 2008.

23. Mumtaz GR, Weiss HA, Thomas SL, Riome S, Setayesh H, Riedner G, Semini I,
Tawil O, Akala FA, Wilson D, et al. HIV among people who inject drugs in
the Middle East and North Africa: systematic review and data synthesis.
PLoS Med. 2014;11(6):e1001663.

24. Clopper CJ, Pearson ES. The use of confidence or Fiducial Limits Illustrated
in the Case of the Binomial. Biometrika. 1934;26(4):404–13.

25. National Committee on HIV/AIDS M. Mongolian National Strategic Plan on
HIV, AIDS and STIs. 2010–2015. Ulaanbaatar: Ministry of Health; 2010.

26. Freeman M, Tukey J. Transformations related to the angular and the square
root. Ann Math Stat. 1950;21:607–11.

27. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials.
1986;7(3):177–88.

28. Cochran WG. Some methods for strengthening the common χ2 tests.
Biometrics. 1954;10:17–451.

29. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in
meta-analyses. BMJ (Clinical research ed). 2003;327(7414):557–60.

30. Borenstein M, Hedges LV, JPT H, Rothstein HR. Meta-Regression. In:
Introduction to Meta-analysis. Chichester: John Wiley & Sons L; 2009. p.
187–204.

31. R-3.3.1 for Windows (32/64 bit) [https://cran.r-project.org/bin/windows/base/].
Accessed 6 Aug 2017.

32. Meta package [https://cran.r-project.org/web/packages/meta/meta.pdf].
Accessed 6 Aug 2017.

33. Metafor package. [https://cran.r-project.org/web/packages/metafor/metafor.pdf].
Accessed 6 Aug 2017.

34. Mongolia 2010. Population by age, sex, and urban/rural residence [http://
data.un.org/Data.aspx?d=POP&f=tableCode%3a22]. Accessed 6 Aug 2017.

35. Hunter JP, Saratzis A, Sutton AJ, Boucher RH, Sayers RD, Bown MJ. In meta-
analyses of proportion studies, funnel plots were found to be an inaccurate
method of assessing publication bias. J Clin Epidemiol. 2014;67(8):897–903.

Chaabna and Abu-Raddad Systematic Reviews  (2017) 6:160 Page 5 of 5

http://apps.who.int/iris/bitstream/10665/85397/1/9789241564632_eng.pdf
http://apps.who.int/iris/bitstream/10665/85397/1/9789241564632_eng.pdf
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22
http://data.worldbank.org/indicator/EN.POP.DNST?end=2015&locations=MN&start=1994
http://data.worldbank.org/indicator/EN.POP.DNST?end=2015&locations=MN&start=1994
http://www.crd.york.ac.uk/NIHR_PROSPERO/display_record.asp?ID=CRD42014010318#.VRpKHuEQuCd
http://www.crd.york.ac.uk/NIHR_PROSPERO/display_record.asp?ID=CRD42014010318#.VRpKHuEQuCd
http://pubmed.gov
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://ovidsp.tx.ovid.com/sp-3.21.1b/ovidweb.cgi?&S=GLEEFPFGFJDDNDAFNCIKMHGCJCKEAA00&New+Database=Single%7c6
http://ovidsp.tx.ovid.com/sp-3.21.1b/ovidweb.cgi?&S=GLEEFPFGFJDDNDAFNCIKMHGCJCKEAA00&New+Database=Single%7c6
http://www.globalhealthlibrary.net/php/index.php
http://www.globalhealthlibrary.net/php/index.php
http://mongolmed.mn
https://cran.r-project.org/bin/windows/base
https://cran.r-project.org/web/packages/meta/meta.pdf
https://cran.r-project.org/web/packages/metafor/metafor.pdf
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22
http://data.un.org/Data.aspx?d=POP&f=tableCode%3a22

	Abstract
	Background
	Methods
	Discussion
	Systematic review registration

	Background
	Methods
	Inclusion and exclusion criteria
	Type of studies
	Study population and setting
	Type of exposures

	Primary and secondary outcomes of interest
	Data sources and search strategy
	Study selection and data extraction
	Assessment of risk of bias in individual studies
	Qualitative data synthesis
	Quantitative data synthesis
	Meta-analysis
	Assessment of the heterogeneity across studies
	Age-specific and age-adjusted HCV-Ab prevalence and age-adjusted chronic HCV infection prevalence
	Publication bias
	Confidence in cumulative evidence


	Discussion
	Additional file
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

