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Abstract
Rubella infection within the first trimester of pregnancy may lead to adverse pregnancy outcomes. The present study was
conducted to evaluate the immunity against rubella among the pregnant Iranian women. The steps of meta-analyses were
conducted based on the MOOSE protocol and results were reported according to the PRISMA guideline. To review the as-
sociated English and Persian literature, a comprehensive search was conducted among the international databases such as
Scopus, PubMed/Medline, Science Direct, Embase, Cochrane library, Web of Science and Google Scholar search engine
as well as Iranian databases, until April 1, 2018 using the following medical subject headings (MeSH) keywords: ‘Preg-
nant’, ‘Gestational’, ‘Prenatal care’, ‘Complications of pregnancy’, ‘Pregnancy’, ‘Rubella infection’, ‘Prevalence, ‘Epi-
demiology’, ‘Immunity’, ‘Immunization’, ‘Antibody’, ‘Immunogenicity’ and ‘Iran’. Cochran’s Q test and I? index were
used to investigate heterogeneity in the studies. Random effects model was used to estimate the rate of rubella immunity.
The obtained data were analyzed using Comprehensive Meta-Analysis Ver.2. Fifteen studies constituting 7,601 pregnant
Iranian women met the inclusion criteria. The overall pooled rubella immunity rate was 90.1% [95% confidence interval
(CD): 86.1-93.1]. Rubella immunity rates were respectively 88.6% (95% CI: 80.6-93.6) and 91.5% (95% CI: 88.1-93.9)
before and after national vaccine program. Rubella immunity rates were 91.4% (95% CI: 87.8-94.0) and 87.2% (95% CI:
74.3-94.1) based on the enzyme-linked immunosorbent assay (ELISA) and haemagglutination-inhibition (HAI) methods,
respectively. There was no significant association between rubella immunity and vaccination program (P=0.398), diagnos-
tic methods (P=0.355), geographic regions (P=0.286), quality of the studies (P=0.751), occupation (P=0.639), residence
(P=0.801), and year of the studies (P=0.164), but it was significantly associated with age (P<0.001).

Despite high rubella immunity among the pregnant Iranian women, anti-rubella antibody screening is recommended

for all women of childbearing age.
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Introduction

Rubella virus is an important pathogen worldwide and a
member of the genus Rubivirus in the Togaviridae family.
This human virus is transmitted through aerosols and usu-
ally causes benign infections in children and young adults
(1, 2). Rubella virus in adults may also cause severe inflam-
mation and joint pain (3). Moreover, this infection may cause
premature birth, low birth weight (4), miscarriage, stillbirth
(5) and congenital rubella syndrome (CRS) during the first
trimester of pregnancy (4-6). This syndrome is characterized
by fetal abnormalities, including mental retardation, blind-
ness, deafness (7), heart defects, cataracts (6), hepatomeg-
aly and jaundice (8). Rubella infection is dangerous during
pregnancy, especially during the first trimester. The rate of
congenital malformations in newborns is 50, 25 and 17% for
the first, second and third months, respectively (9-11).

Currently, there is no antiviral treatment for rubella (2), but
an efficient vaccine is available against rubella (2, 3). The

World Health Organization (WHO) recommends a compre-
hensive strategy for rubella and CRS control and eventual
elimination in conjunction with rubella elimination, using
measles/rubella or measles/mumps/rubella vaccines (12).

According to studies conducted in different regions of the
world, the immunity against rubella has been reported to be
diverse from 66-100% (13-16). Many studies have been con-
ducted in Iran and these studies have reported the rubella im-
munity rate of 75-96% in pregnant women (17-20). Given the
importance of this subject, the need for a comprehensive study
is necessary. The analysis includes study of rubella immunity
in pregnant [ranian women before and after introduction of the
vaccine and assessing influence factors on sero-status.

A more clear picture of the problem dimensions in the
community can be provided through systematic review of
all documentation and combining them with meta-anal-
ysis (21-23). This study was conducted to assess rubella
immunity in pregnant Iranian women.
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Materials and Methods
Study protocol

To identify relevant studies, a systematic review was per-
formed on cross-sectional and case-control studies related to
rubella immunity in pregnant women. The review was carried
out in accordance with Meta-analysis of observational studies
in epidemiology (MOOSE) protocol and results were reported
according to the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guideline (23). To avoid
bias in the study, search, selection of studies, quality assess-
ment and data extraction were independently performed by
two researchers. In case of discrepancies in the result of the
two researchers, the study was referred to the third researcher.

Search strategy

To evaluate related English and Persian literatures, a
comprehensive search was conducted in six national da-
tabases including: Iranian Research Institute for Informa-
tion Science and Technology (IranDoc; https://irandoc.
ac.ir), Scientific Information Database (SID; http://www.
sid.ir/), Barakat Knowledge Network System (http://
health.barakatkns.com), Iranian National Library (http://
www.nlai.ir/) and Regional Information Center for Science
and Technology (RICST; http://en.ricest.ac.ir/), Magiran
(http://www.magiran.com/) and six international databases
including: Scopus, PubMed/Medline, Science Direct, Em-
base, Cochrane Library, Web of Science (ISI) and Google
Scholar search engine. The search was done without time
limit until April 1, 2018. High-sensitivity search was in-
dependently carried out by two researchers who were fa-
miliar with searching in databases (Azami M. and Jaafari
Z.). Medical Subject Headings (MeSH) keywords were
‘Pregnant’, ‘Gestational’, ‘Pregnancy’, ‘Rubella infec-
tion’, ‘Prevalence, ‘Epidemiology’, ‘Immunity’, ‘Immu-
nization’, ‘Antibody’, ‘Prenatal care’, ‘Immunogenicity’
and ‘Iran’. The combined search was performed using
Boolean operators (AND and OR). Combined search in
PubMed database is shown as follows: (“Pregnant”[Title/
Abstract] OR “Pregnancy’’[Title/Abstract] OR“Prenatal
care” [Title/Abstract] OR “Gestational”[Title/Abstract])
AND (“Rubella”[Title/Abstract] OR “Immunity”’[Title/
Abstract] OR  “Immunogenicity”’[Title/Abstract] OR
“Immunization”[Title/Abstract] OR “Antibody”[Title/
Abstract] OR “Prevalence”[Title/Abstract] OR
“Epidemiology”’[Title/Abstract]) AND (“Iran”[Title/Ab-
stract/Affiliation]).

After the end of search, the title of collected articles
was entered into EndNote™ resource management to find
similar articles. Manual search was also carried out by
reviewing the reference list of relevant articles.

Inclusion and exclusion criteria

The inclusion criteria according to PICO (Evidence Based
Medicine) (24) were: i. Population: pregnant Iranian wom-
en, ii. Intervention: serological tests such as enzyme-linked
immunosorbent assay (ELISA) or haemagglutination-inhib-
itory (HAI) methods to confirm immunity against rubella,
iii. Comparison: it can show the immunity seroprevalence

Rubella Immunity in Pregnant Iranian Women

in terms of age, occupation and place of residence, and iv.
Outcome: estimating the overall seroprevalence of rubella
immunity in pregnant women and other risk factors.

Exclusion criteria were: i. Non-random sample for sero-
prevalence of rubella immunity, ii. Non-pregnant women,
iii. Non-Iranian sample, iv. Low-quality studies, v. Du-
plicate studies, and vi. Review articles, case reports and
letters to the editor.

Methodological quality assessment

The researchers evaluated quality of the selected stud-
ies using a scoring system, according to the modified
Newecastle Ottawa Scale (NOS) for cross-sectional stud-
ies (25). The attainable minimum score was five and the
articles that received a minimum score underwent qual-
ity assessment and Metadata extraction processes.

Data extraction

Data extraction form included the author’s name, age
(mean + SD), place of residence, sample size, study de-
sign, rubella immunity, before/after national vaccination
program, diagnostic method, quality score and the number
of event and total in case and control groups or odds ratio
(OR) and 95% confidence interval (CI) for risk factors. The
extracted data was compared by two researchers and shared
with the third researcher in case of discrepancies and finally
a consensus was reached to re-examine and compare the
results. Specific questions or relevant ambiguities in the ar-
ticles were asked from the author via email.

Statistical analysis

The binomial distribution was used to estimate the stand-
ard error of rubella immunity in each study. OR index was
calculated to evaluate the effect of age, occupation and
place of residence on rubella immunity. Cochran’s Q test
and I* index were used to investigate heterogeneity in the
studies. Interpretation in this regard was as follows: 0-24%
indicates low heterogeneity, 25-49% indicates moderate
heterogeneity, 50-75% indicates substantial heterogeneity
and over 75% indicates high heterogeneity. To estimate the
seroprevalence of rubella immunity and to measure the ef-
fect of age on rubella immunity rate due to high heteroge-
neity between studies, random-effects model was used. To
measure the effect of occupation and place of residence on
rubella immunity rate, due to low heterogeneity, the fixed
effects model was used to combine data (26). We also con-
ducted sensitivity analysis by removing one study at the
same time to assess the stability of the meta-analysis re-
sults. Sub-group analysis and meta-regression of the ru-
bella immunity were used to find the potential sources of
heterogeneity. Sub-group analysis were divided based on
five regions of Iran, national rubella vaccination program,
diagnostic methods and quality of studies. Funnel plot and
Egger and Begg’s tests were used to examine the publica-
tion bias. Finally, data were analyzed using Comprehensive
Meta-Analysis software Ver.2 (Biostat, Inc. Company, U.S.
and U.K.). The significance level was set at 0.05.
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Results
Searching results and characteristics

In this systematic review, 280 articles were found by two
researchers, among of which 264 articles were excluded
because of the following reasons: duplicates (n=140), irrel-

evance (n=68), non-observational epidemiological studies
Stages

(n=15) by 2 researchers=280

Identification

using Endnote™ Software
(n=140)

Screening

Record screened (n=140)

Full-text articles assessed for
eligibility (n=72)

Included

Studies included in
quantitative synthesis (meta-
analysis) (n=15)

Records identified through database
searching (n=265)+Additional records
identifiedthrough other sources

Records after duplicates removed by

(n=12), non-random sample (n=14), the sample size other
than pregnant Iranian women (n=18); lack of assessing ru-
bella immunity (n=9), and non-original studies (n=4, Fig.1).
Finally, 15 studies comprising 7,601 pregnant woman with
a mean age of 26.47 years [95% CI: 23.18-29.76] were en-
tered into the meta-analysis process. The characteristics of
each study are shown in Table 1.

Causes of excluded
studies

Records excluded due to
irrelevancy (n=68)

Full-text articles excluded (n=57)
with reasons:

Non-observational epidemiological
studies (n=12), non-random sample
size (n=14), other than pregnant
Iranian women (n=18), lack of
assessing rubella immunity (n=9),
cytological studies, animal studies,
review articles, letter to the editor
without quantitative and comments
(n=4), low quality (n=0)

Fig.1: Study flow diagram.

Table 1: Summary of characteristics entered into the meta-analysis

First author, Year of Design Place Sample Age Method Immunity (%) Quality Ref.
Published year study size (mean % SD)

Akbarian et al., 2007 2004 Cross-sectional ~ Tehran 810 21.9+24 ELISA 855 High (17)
Ghafourian Boroujerdnia et 2000 Cross-sectional ~ Ahvaz 250 NR HAI 92 High (18)
al., 2003

Doraji et al., 2009 2009 Cross-sectional ~ Tehran 120 NR ELISA 91.6 Medium (19)
Pakzad and Moattari, 1986 Cross-sectional ~ Ahvaz 100 NR HAI 90 Medium (20)
1987

Mokhtari et al., 2010 2007 Cross-sectional Mashhad 73 26.7+6.5 ELISA 904 High 27)
Amini et al., 1996 2009 Cross-sectional ~ Tehran 210 NR ELISA 943 Medium (28)
Ashraf Ganjoei and 1997 Cross-sectional Kerman 410 26.58+5.5 ELISA 946 High (29)
Mohammadi, 2001

Pakzad and Ghafourian, 2004 Cross-sectional ~ Dezfull 500 NR HAI 74.8 Medium (30)
1995

Modarres, 2000 1996 Cross-sectional ~ Tehran 3008 NR HAI 94 Medium (31)
Bagheri Josheghani et al., 1993 Cross-sectional Kashan 80 30£5.2 ELISA 925 High (32)
2015

Honarvar et al., 2013 2010 Cross-sectional ~ Shiraz 175 273+53 ELISA 96 High (33)
Ghafourian Boroujerdnia, 2011 Cross-sectional ~ Ahvaz 300 NR ELISA 78 High (34)
2001

Majlessi et al., 2008 1990 Cross-sectional ~ Tehran 965 NR ELISA 91.1 High (3%5)
Eslamian, 2000 2004 Cross-sectional ~ Tehran 500 NR HAI 76 Medium (36)
Ghaderi and Ghaderi, 1995 Cross-sectional ~ Birjand 100 NR ELISA 94 Medium (37)
2016

HAI; Haemagglutination-inhibition, ELISA; Enzyme-linked immunosorbent assay, NR: Not reported. and SD; Standard deviation.
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Pooled rubella immunity

The heterogeneity in this study was estimated to be high
(P<0.001 and 1*=95.7%). In an analysis of 7,601 pregnant
women in Iran, rubella immunity rate was found to be
90.1% (95% CI: 86.1-93.1, Fig.2A). The lowest and high-
est rates were related to the studies in Dezful [74.8% (95%
CI: 70.8-78.4)] (30) and Shiraz [96% (95% CI: 91.8-98.1)]
(33), respectively. Forest plot for analysis of sensitivity was
performed by removing one study at the same time to test the
stability of the pooled. The results are shown in Figure 2B.

Results of the subgroup analysis

Quantity of studies in the South, East and Central
regions of Iran were 2, 9 and 4 studies, respectively.

A

Rubella Immunity in Pregnant Iranian Women

Rubella immunity rate for these regions was 93.3%
(95% CI: 88.7-96.2), 87.8% (95% CI: 79.0-93.1) and
90.1% (95% CI: 85.4-93.4), respectively. This dif-
ference was not significant (P=0.286, Table 2). Sub-
group analysis of rubella immunity rate based on
quality of the studies was not significant (P=0.751,
Table 2).

Rubella immunity rate, based on the ELISA method,
was 91.4% (95% CI: 87.8-94.0) and based on the HIA
method was 87.2% (95% CI: 74.3-94.1). Sub-group dif-
ference was not significant (P=0.355, Table 2). Sub-group
analysis of rubella immunity rate based on national vac-
cination program is shown in Table 2. The difference was
not significant (P=0.398).

Author (s) ,
Published year

Statistics for each study

Event rate and 95% CI

Event Lower Upper Relati
rate limit limit Z-Value p-Value Total weig
Akbarian et al., 2007 0.855 0.829 0.878 17.781 0.000 693/810 . 74
Ghafourian BoroujerdNia et al., 2003 0.920 0.879  0.948 10.477 0.000 230/250 . 6.8
Doraji et al., 2009 0.916 0.851 0.954 7.260 0.000 110/120 . 6.2
Pakzad and Moattari, 1987 0.900 0.824 0.945 6.592 0.000 90/100 -.' 6.2
Mokhtari et al., 2010 0.904 0.812 0.954 5.644 0.000 66/73 —. 5.8
Amini et al., 1996 0.943  0.902  0.967 9.427 0.000 198/210 . 6.4
Ashraf Ganjoei and Mohammadi, 2001 0.946 0919  0.964 13.104 0.000 388/410 . 6.9
Pakzad and Ghafourian, 1995 0.748 0.708 0.784 10.562 0.000 374/500 . 7.3
Modarres, 2000 0.940 0.931 0.948 35.839 0.000 2828 /3008 . 7.4
Bagheri Josheghani et al., 2015 0.925 0.843  0.966 5.919 0.000 74180 -. 5.6
Honarvar et al., 2013 0960 0918  0.981 8.238 0.000 168/175 5.8
Ghafourian Boroujerdnia et al., 2001 0.780 0.730 0.823 9.081 0.000 234/300 . 7.2
Majlessi et al., 2008 0.911 0.891 0.927 20.574 0.000 879/965 . 7.3
Eslamian, 2000 0.760  0.721 0.795 11.008 0.000 380/500 . 7.3
Ghaderi and Ghaderi, 2016 0.940 0.873 0.973 6.535 0.000 94/100 -. 5.6

0.901 0.861 0.931 11.049 0.000 6805 /7601 ‘

0.00 0.50 1.00

Random-effects model

Meta Analysis

B

Author (s) ,

Statistics with study removed

Event rate (95% CI) with study removed

Published year
Lower Upper

Point  limit limit Z-Value p-Value
Akbarian et al., 2007 0905 0.860 0.937 10.008 0.000 .
Ghafourian BoroujerdNia et al.,, 2003 0.900 0.856 0.931 10.465 0.000 -
Doraiji et al., 2009 0.900 0.857 0.932 10.566 0.000 .
Pakzad and Moattari, 1987 0902 0859 0.932 10614 0.000 .
Mokhtari et al., 2010 0.901 0859 0.932 10.648 0.000 .
Amini et al., 1996 0.898 0.854 0.929 10489 0.000 .
Ashraf Ganjoei and Mohammadi, 2001 0.897  0.853  0.929 10.480 0.000 .
Pakzad and Ghafourian, 1995 0909 0872 0936 11.791 0.000 .
Modarres, 2000 0.896 0.858 0.926 11.699 0.000 -
Bagheri Josheghani et al., 2015 0.900 0.857 0.931 10.605 0.000 .
Honarvar et al., 2013 0.896 0.852 0.928 10497 0.000 .
Ghafourian Boroujerdnia et al., 2001  0.908 0.868 0.937 10.964 0.000 .
Maijlessi et al., 2008 0.901 0856 0.933 10.066 0.000 .
Eslamian, 2000 0909 0870 0.936 11.469 0.000 -
Ghaderi and Ghaderi, 2016 0.899 0.855 0.930 10.561 0.000 .

0.901 0.861 0.931 11.049 0.000 ’

0.00 0.50 1.00

Meta Analysis

Fig.2: Forest plot for rubella immunity in pregnant Iranian women. A. Pooled estimate and B. sensitivity analysis.
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Table 2: Rubella immunity in pregnant Iranian women subgrouped using regions, quality of studies, diagnostic method and national vaccination program

by random effects model

Variable Study (n) Sample size (n) Heterogeneity 95% CI Pooled estimate (%)
Q df Pvalue 1% (%)

Regions Center 5793 188.24 8 <0.001 95.75 85.4-934 90.1
South 483 1.87 1 0.171 46.65  88.7-96.2 933
East 9 1325 57.04 4 <0.001 9298  79.0-93.1 87.8

Test for subgroup differences: Q=2.50, df(Q)=2, P=0.286
Quality of the studies ~ High 8 3063 71.50 7 <0.001 90.21 86.5-93.6 90.7
Medium 7 4538 251.62 6 <0.001 97.24  80.3-94.6 89.4

Test for subgroup differences: Q=0.27, df(Q)=1, P=0.751
Diagnostic method ELISA 10 3243 88.14 9 <0.001 88.14  87.8-94.0 914
HIA 5 4358 241.90 4 <0.001 98.34  74.3-94.1 87.2

Test for subgroup differences: Q=0.85, df(Q)=1, P=0.355
National vaccination Before 5278 291.49 7 <0.001 97.6 80.6-93.6 88.6
program After 7 2323 26.67 6 <0.001 7934  88.1-93.9 91.5

Test for subgroup differences: Q=0.71, df(Q)=1, P=0.398

Cl; Confidence interval, HAI; Haemagglutination-inhibition, ELISA; Enzyme-linked immunosorbent assay, Q; Q test for heterogeneity, df; degrees of freedom, and I?; | square.

Association of rubella immunity rate with age, occu-
pation or accommodation place

The rubella immunity among pregnant women
was significantly associated with age (<25 versus
>25 years old) [OR=10.31 (95% CI: 5.24-20.27,
P<0.001)], but it was not significantly associated with
occupation (employed versus housekeeper) [OR=1.06

A

(95% CI: 0.81-1.38, P=0.639)] and place of residence
(urban versus rural) [OR=0.97 (95% CI: 0.80-1.18,

P=0.801)] (Fig.3).

Meta-regression

Meta-regression of rubella immunity rate for the year of
study was not statistically significant (P=0.164, Fig.4A).

First author, year of study __Statistics for each study _Events / Total | _Rate ratio and 95% C1_
Rate Lower Upper Relative
ratio limit limit Z-Value p-Value >3fyearsold <25 yearsold weight
Majlessi et al. 2004 13.667 9.546 19.566 14.264 0.000 442/474 32/469 27.15
Ganjoei et al. 2000 17148 9345 31464 9.176 0,000 200/211 11/199 2377
Ghafourian BoroujerdNia et al. 1990 4193 2752 6391 6.668 0000 120/155 26/131 - 26.39
Ghafourian BoroujerdNia etal. 2000 12300  6.248 24215 7.261 0000 1207129 9/119 2270
10311 5245 20271 6.765 0.000
0.01 0.1 1 10 100
Random effects model >25 years-old <25 years-old
Veta Anabysin
First author, year of study Statistics for each study Events / Total Rate ratio and 95% CI
Rate Lower Upper Relative
ratio limit limit 2-Value p-Value housekeeper employed weight
Ganjoei et al. 2000 1.081 0.811 1.441 0.532 0595 334/349 54/861 83.17
Honarvar et al. 2011 0.988 0.521 1.871 -0.03% 0963 158/160 10/10 16.83
1.065 0.819 1.384 0.469 0.639
0.01 0.1 10 100
Fixed effects model housekeeper employed
Meta Anatvscs
First author, year of study Statistics for each study Events / Total Rate ratio and 95% CI
Rate Lower Upper Relative
ratio limit limit 2Z-Value p-Value Urban  Rural weight
Ganjoei et al. 2000 0.971 0.767 1.230 -0.241 0.809 298/317 90/93 67.13
Honarvar et al. 2011 0.984 0.702 1.378 -0.095 0.924 121/123 47/47 32.87
0.975 0.804 1.183 -0.252 0.801
0.01 0.1 10 100
Urban Rural

Fixed effects model

[ry—

Fig.3: The association between rubella immunity rate and variables. A. Age, B. Occupation, and C. Place of residence.
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Logit event rate

Standard Error

Standard Error

A
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Regression of Year on Logit event rate

4.00
3.70
3.40 -
3.10 -
2.80 -
2.50 -
2.20 -
1.90 -

160 1 —

1.30

1.00
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B

0.0
0.1
0.2
0.3

0.4

1990 1993 71997 2001 2004 2008 2011 2015 2019

Year

Funnel Plot of Standard Error by Logit event rate

0.5

0.0

0.1

0.2 -
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-2 -1 o] 1 2 3 4

Logit event rate

Funnel Plot of Standard Error by Log rate ratio

+ . B .

-2 -1 0 1

Log rate ratio

Fig.4: Meta-regression and publication bias. A. Meta-regression model of rubella immunity based on the year of the study, B. Publication bias for rubella
immunity rate, and C. Relation between immunity and age.
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Publication bias

In the evaluation of publication bias for rubella im-
munity rate, a funnel plot was drawn and P values based
on Egger and Begg’s tests were estimated to be 0.45 and
0.75, respectively. In addition, rubella immunity rate were
respectively 0.79 and 0.73 for association between rubella
immunity rate and age, while they were not statistically
significant (Fig.4B, C).

Discussion

The results showed that rubella immunity rate among
pregnant [ranian women was 90.1% and rubella immunity
was not significantly associated with geographic regions,
quality of the studies, diagnostic methods, vaccination
program, occupation, place of residence, and year of the
studies, occupation, place of residence, and year of the
studies, but it was significantly associated with age.

CRS is declining in the world due to increased rubella
vaccine coverage (38, 39). However, it remains a threat
and a costly disease in some areas, where pregnant wom-
en were not immunized and protected against rubella vi-
rus. According to WHO, the primary objective of vacci-
nation against rubella is the prevention of CRS. For this
reason, immunization with rubella-containing vaccine is
recommended for adult girls, women of childbearing age,
or both (40).

In Iran, as a member of WHO, prevention and control
of measles and rubella (MR) is an important priority (40).
Several studies, conducted in various provinces of Iran, re-
vealed that the immunity rate against rubella in women of
reproductive age (15-45 years) is 69.9-97% (41, 42), and
according to the present study, the immunity rate against
rubella in pregnant Iranian women was found to be 86.1-
93.1%.

Rubella immunity rate among the pregnant women has
been reported in European (74-98%), African (53-95%)
and Asian (54-96%) countries (43-53). The probable
cause of these different reports may be due to the univer-
sal coverage of vaccination against rubella and different
diagnostic methods. However, in this study, this differ-
ence was not statistically significant.

In the past, MR were endemic in Iran and most of
the people were infected until puberty. Therefore, most
women acquired immunity against measles, rubella and
mumps in their reproductive age. In 2002, the Ministry of
Health and Medical Education in Iran established a com-
prehensive strategy for the elimination of MR. This strat-
egy was launched with the aim of vaccinating 33,579,082
people, aged 5-25 years old, and 98% of the target popu-
lation were vaccinated. This successful measure led to a
decline in the incidence of MR to less than one case per
million (41).

In this study, the rubella immunity rate in pregnant
women before and after national vaccination program
was estimated to be 88.6 and 90.4%, respectively. This
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difference was not statistically significant. It can be said
that the high prevalence of IgG antibody seroprevalence
during the years before implementation of vaccination
programs is due to the high incidence of rubella and im-
munity through contact with the virus. In other countries
such as Mexico, vaccination coverage was carried out
from 1998 and this has been increased in Mexican preg-
nant women (14, 54).

In the present study, immunity rate against rubella was
estimated 91.4% and 87.2%, using respectively ELISA
and HAI methods. The specificity and sensitivity of the
ELISA method for determining antibody against rubella
was reported 61.7% and 95%, respectively (55). Shek-
archi et al. (56) also mentioned that ELISA method is as
accurate as HAI method and it would reliable, if purified
antigens and carefully prepared reagents were used.

In this study, rubella immunity rate was higher in
younger pregnant women. In a study performed by Alva-
rado-Esquivela in Mexico (14), age and socioeconomic
level were significant and the other risk factors, such as
residence, education level and occupation were not sig-
nificant. In the study conducted by Hamdan et al. (48) in
Sudan, the examined risk factors such as age, education
level, gestational age, history of jaundice and body mass
index were not significant. In another study in United
States, international travel was demonstrated as a risk fac-
tor (55). Thus, it can be stated that each region has its own
set of risk factors.

Limitations of the present study, including: i. The Ira-
nian databases could not be used for advance search and
ii. Many risk factors such as the year of birth and etc.,
were neglected.

Conclusion

This meta-analysis provides information about rubella
immunity in pregnant women. Although this study showed
that the level of immunity in pregnant Iranian women is
acceptable, it is recommended to perform anti-rubella an-
tibody screening for all women of childbearing age.
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