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ABSTRACT
Objective: To determine rubella seroprevalence in women with bad obstetric
history (BOH). Patients and methods: A case control study was conducted
in Kirkuk, Iraq, which included 538 women with age range from 15 to 48
years. A structured questionnaires were used to gather sociodemographic
data and ELISA was used to detect rubella infection using IgG and IgM
kits. Results: Out of the 538 women, 435 (80.9%) and 18 (3.3%) were rubella
IgG and IgM positive respectively. Women age, occupation, education
and family size were significantly associated with serpositive rubella IgG.
Women with BOH were with high rubella IgG seropositivity than that in
women with normal pregnancy. Current infection was higher in women
with normal pregnancy outcomes as compared to that with BOH.
Conclusion: This study provides important and highly useful information
on baseline seroprevalence data on rubella in Iraq. A 19.1% of our women
study population were non rubella immune and were susceptible for rubella
infection. In addition, rubella seroprevalence associated with BOH.
 2014 Trade Science Inc. - INDIA

INTRODUCTION
Rubella infection is generally an asymptomatic childhood disease but during the first trimester of pregnancy
it can cause fetal death or severe congenital defects[1].
Risk of rubella defects is high in infants whose mothers
are infected by rubella virus in the first 16 weeks of
pregnancy[2].
Rubella IgG antibodies in a studies performed in
Baghdad and Babylon, Iraq, detected in 34.2% and
100% of aborted women respectively[1,3]. The above
findings indicated that about 2/3 of the population were
at risk for getting rubella infection during their preg-
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nancy. These findings also highlight the need for rubella
screening for pregnant women at their first prenatal visit,
with standing orders for rubella vaccination after delivery together with reinforcement of the rubella vaccination program.
Rubella has a worldwide distribution[4]. Before the
introduction of vaccination outbreaks tend to occur in
spring and summer[4]. Infection is uncommon in preschool children but outbreaks involving school children
and young adults are common[5,6]. In general, about 50%
of 10 year olds have rubella antibodies. About 80% of
women of childbearing age were found to be immune in
the pre-vaccination era[7].
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TABLE 1 : Study population

The aim of the present study is to determine the
seroprevalence of rubella IgG and IgM and the rate of
non rubella immune in women with bad obstetric history compared to that with normal pregnancy outcomes.
PATIENTS AND METHODS
Study design
The study design is a Descriptive Case Control
Study was conducted at the antenatal clinic of Kirkuk
General Hospital and Primary Health Care Centre in
Tessean. Women (Pregnant or Non pregnant) with bad
obstetric history are to be recruited from those attending outpatient Gynaecology Clinic Kirkuk General Hospital or the outpatient Clinic at Tessean PHC.

Group
Women with bad
obstetric history

Women with
normal pregnancy
Grand total
P value

144

Mean age ±
SD in years
27.38 ±7.5

149

28.56 ± 6.7

293
117

27.97 ± 7.1
26.00 ± 6.2
30.16 ±
10.9
28.16 ± 9.2
28.06 ± 8.1

Number
Pregnant
Non
pregnant
Total
Pregnant
Non
pregnant
Total

128
245
538

ANOVA NS

pregnancy group, 117 (47.7%) were pregnant.
Collection of data

The designated investigators visited the outpatient
department daily, selected the study subjects, and
The study population is women with childbearing screened them using a predesigned pretested schedule
age. Study population was recruited from Primary Health considering the inclusion and exclusion criteria till the
care Centers located in urban and rural areas in Kirkuk study subjects recruitment could be identified. The next
Governorates. In addition, one of the study population available age-matched multiparous antenatal woman
group was recruited from pregnant women who are in without BOH was included in the control group sublabor to select the group of pregnant with risky out- jects.
comes.
Clinical examination and laboratory investigations
Group 1 :Pregnant women with age range of 15-48
are to be carried out for the study subjects to exclude
years, and with normal pregnancy.
other causes of foetal wastage, such as hypertension,
Group 2 : Non pregnant women with age range of 15 diabetes mellitus, syphilis, Rh (rhesus) incompatibility,
– 48 years, and with normal pregnancy.
physical causes of abortion, and consanguinity. SubGroup 3 : Pregnant women with Risk factor (BOH) jects with known causes of foetal wastage are to be
depending on their previous pregnancy and / excluded from the study. All of them were interviewed
or delivery outcome which include pregnancy to ascertain age, medical and obstetric information.
loss, intrauterine deaths, preterm deliveries and
Sample collection
intrauterine growth retardation. Their age
For serological analysis, 5-10 mL of venous blood
range from 15 t0 48 years.
is
to
be collected in a sterile container with strict aseptic
Group 4 :Non- pregnant women with Risk factor depending on their previous pregnancy and /or precautions from each study subject. The serum was
o
delivery outcome which include pregnancy separated and stored in numbered aliquots at -20 C
loss, intrauterine deaths, preterm deliveries and till assayed. All the serum samples collected from the
intrauterine growth retardation. Their age study and control groups were tested for rubella IgM
and IgG antibodies by commercially- available (ELISA)
range from 15 t0 48 years.
The demographic information of these groups are kits. The results read by a Microwell reader and comshown in TABLE 1. The target number recruited for pared in a parallel manner with controls; optical density
each group was 150 women. However, the total num- read at 450 nm on an ELISA reader.
ber of women included in the study was 538, of them Ethical approval
293 (54.5%) were with BOH, and 245 (45.5%) were
The ethical committee of the concerned institute apwith normal pregnancy history. In the BOH group, 144
proved the research protocol. The purpose and proce(49.1%) women were pregnant, while in the normal
dures of the study are to be explained to all the study
Study population
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subjects, and informed consent is to be obtained from
them. The study design was approved by the ethical
committee of Tikrit University College of Medicine.

TABLE 2 : Rubella seroprevalence in women with bad
obstetric history.
Group [Number]

Methods
ELISA was used for determination of IgM and IgG
for HSV-2 and the test was performed according to
manufacturer instructions. The kit purchased from
BioCheck, Inc, 323 Vintage Park Dr, Foster City, CA
94404.

Pregnant [144]
Bad obstetric
history

Analysis of data

Non- pregnant
[149]
X2
P value
Total [293]

Collected data are compiled in Microsoft Excel
spreadsheet. The proportion and the odd ratio value
were computed in appropriate situations. To find out
any association between categorical data, Chi square
test is to be employed using the SPSS (Version 16). If
the sample size in BOH group not reach the targeted
number Power Analysis are to be performed to determine the accuracy of findings.
The study finding data are presented as frequency
± SD and 95% Confidence Interval. Bivariate Regression Line Analysis to calculate Odd Ratio for determination of association between two variables. The determinants for rubella infection is determined by calculation of Odd Ratio using Logistic Regression Line
Analysis. Confounding factors such as age, socio-economic status, e.t.c are standardized when serological
determinants are calculated.
RESULTS
The overall rubella seroprevalence in our study
population women was 80.9%, indicating a 19.1% susceptibility rate to rubella infection in women with age of
17 to 48 in Kirkuk community. In addition, rubella IgG
seroprevalence was significantly (X2 = 28.1, P = 0.000)
in women with bad obstetric history (BOH) (89.1%)
as compared to women with normal pregnancy (71%)
outcomes. TABLE 2.
Current rubella infection was 3.3% (18/538) in our
study population and it was significantly higher (X2 =
5.346, P = 0.021) in women with normal pregnancy
outcomes (5.3%) as compared to those with BOH
(1.7%), TABLE 2. Unfortunately, the current rubella infection was significantly (X2 = 15.73, P = 0.000) higher
in pregnant (6.5%) than in non pregnant (0.4%) women,
indicating high risk of mother-to-child transmission of ru-

Pregnant [117]
Normal
pregnancy

Non- pregnant
[128]
X2
P value
Total [245]

Grand total [538]

Number positive
[Percent]
IgM
IgG
128
4 [2.8]
[88.9]
133
1 [0.7]
[89.3]
1.937
0.01
NS
NS
261
5 [1.7]
[89.1]
13
78 [66.7]
[11.1]
0 [0]

96 [75]

15.02
0.000
13 [5.3]

2.062
NS
174 [71]
435
[80.9]

18 [3.3]

2

X BOH versus Normal
Pregnancy
P value BOH versus Normal
Pregnancy

5.346

28.1

0.021

0.000

bella. Furthermore, rubella IgG seropositivity was more
in non-pregnant women (82.7%) than in pregnant
(78.9%), which increased the hazard of exposure to rubella infection in pregnant women (21.1%), TABLE 3.
TABLE 3 : Herpes Simplex virus seroprevalence in pregnant
compared to non-pregnant women.

Group [Number]
Pregnant [261]
Non- pregnant
[277]
X2
P value

Number positive [Percent]
IgM
IgG
17 [6.5]
206 [78.9]
1 [0.4]

229 [82.7]

15.73
0.000

1.217
NS

Rubella IgG and IgM significantly varied with age
(for IgG, X2 = 19.6, P = 0.000; for IgM, X2 = 9.72, P =
0.021). The majority (77.8%, 14/18 ) of current infection cases was in women win age of 20 - 29 years, and
IgM not detected in the age groups of 15 - 19 and 40 48 years. Rubella IgG seropositivity was 81.1% in
women with age of < 20 years, then decline to reach
73.5% in the age of 20 - 29 years, but increased in the
subsequent age groups and reach the plateau of 96.3%
in women with age of 40-48 years, TABLE 4. OR confirmed the association between rubella IgG
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TABLE 4 : Rubella seroprevalence in regard to age
Age group in years
15 – 19
20-29
30-39
40 -48
Chi Square
P value

Number
74
238
172
54

HSV -2 Number [%]
IgM
IgG
0 [0]
60 [81.1]
14 [5.9] 175 [73.5]
4 [2.3]
148 [86]
0 [0]
52 [96.3]
9.72
19.6
0.021
0.000

TABLE 6 : Rubella IgG and IgM seroprevalence in regard to
sociodemographic characteristics

Variable

Rural [140]
Residence

TABLE 5 : Odd ratio of Rubella in regards to age of women
lower than 30 years
Variable
Rubella
IgM
Rubella
IgG

Occupation

Odd ratio [95% Confidence
interval]

P value

0.3835 [0.1245 – 1.181]

NS

2.5205 [1.5551 – 4.0851]

<0.0001

seroprevalence and women age of more than 30 years
(OR= 2.5205, P < 0.0001), but not for IgM, TABLE 5.
Rubella IgG seroprevalence was higher in rural
(85.7%) than in urban (79.1%), but the difference not
statistically significant (X2 = 2.88, P > 0.05). In contrast, current rubella infection was significantly (X2 =
6.55, P = 0.01) higher in urban women (4.5%) than in
rural (0%) living women. OR not confirmed the association between residence and rubella IgG and IgM
seroprevalence, TABLES 6 & 7.
Rubella IgG seroprevalence was significantly (X2 =
8.71, P = 0.003) higher in housewife women (82.3%)
as compared to working (63.4%) women. In addition,
rubella IgM (current infection) was higher in housewife
women (3.6%) than in working (0%) women (OR =
2.6814, P = 0.004), but not for IgM (OR = 0.3223, P
> 0.05), TABLES 6 & 7.
Women education was significantly influenced rubella IgG (X2 = 166.7, P = 0.000) and IgM (X2 = 84.28,
P = 0.000) seroprevalence. Rubella IgG seropositivity
was 50% in uneducated women and increased gradually to reach 99% in women with secondary school
education level, but then decline to reach 33.3% in
graduated women. However, current infection detected
in 2.9% of uneducated women and declined gradually
to reach 0% in secondary school educated women but
then increased to reach highest rate (19.1%) in graduated women. The pattern of IgG is inverse to that of
IgM. OR confirmed the association between education
levels and rubella IgG seropositivity (OR = 16.78 -

[Number]

Urban [398]
X2
P value
House wife
[497]
Working [41]
X2
P value
Uneducated [34]
Primary [331]

Education

Secondary [105]
College & above
[68]
X2
P value
 3 [478]

Crowding
Index

3.1 – 8 [60]
X2
P value

Number positive
[Percent]
IgM
IgG
120
0 [0]
[85.7]
315
18 [4.5]
[79.1]
6.55
2.88
0.01
NS
409
18 [3.6]
[82.3]
0 [0]
26 [63.4]
1.53
8.71
NS
0.003
1 [2.9]
17 [50]
291
4 [1.2]
[87.9]
0 [0]
104 [99]
13
23 [33.8]
[19.1]
84.28
166.7
0.000
0.000
378
18 [3.8]
[79.1]
0 [0]
57 [95]
2.34
8.73
NS
0.003

203.478, P < 0.05 - < 0.0001), TABLES 6 & 7.
Rubella IgG seroprevalence was significantly (X2 =
8.73, P = 0.003) predominant in large size (crowding
index > 3) family (98.3%) and this association was confirmed by OR (OR = 0.1989, P = 0.007). However,
current infection was in women of small family size
(3.8%), but this associated was not confirmed by OR,
TABLES 6 & 7.
DISCUSSION
In the present study, the seroprevalence of the rubella virus was found to be 80.9%, thus 19.1% of our
women study population were non rubella immune
[NRI] and were susceptible for rubella infection. Rubella is transmitted by the respiratory route and the incubation period is 13 to 20 days, during which a viraemia occurs and virus disseminates throughout the
body[8], make its transmission from human to others
simply. The NRI prevalence rate was higher to that expected in society conducting rubella immunization pro-
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TABLE 7 : Association of Rubella seropositivity with
sociodemographic characteristics using Bivariate analysis.

Variable

Occupation
[Housewife
versus.
Official]

Crowding
Index [ < 3
versus >3]

IgM

IgG

IgM

IgG

Uneducated

Primary
IgG
Education

Secondary
College &
above
Uneducated
vs.
Educated

Residence
[Rural
versus
Urban]

IgM

IgG

IgM

Odd ratio
[95%
Confidence
interval]
0.3123
[0.01855.2713]
2.6814
[1.36395.2713]
4.861
[0.289281.7016]
0.1989
[0.0610.6486]
1.9565
[0.84534.5286]
14.2337
[7.80125.9708]
203.478
[26.6581553.13]
23.00
[2.7829190.09]
1.1520
[0.14878.9251]
13.662
[0.8178228.2318]
1.5810
[0.92912.6902]

P value

NS

0.004

NS

0.007

NS

<0.0001

<0.0001

0.003

NS

NS

NS

gram. Despite the vaccination program 5 to 10 % of
women of child bearing age are susceptible to Rubella
infection[9]. The increase of NRI may be due to disruption of the vaccination program during the period from
1992 to date. Statistics from the World Health Organization (WHO) show that this virus is present in Iraq
with confirmed cases of 15 cases in 2010 year[10]. As
known that 10 -15% escaped rubella infection in childhood, thus it seems that NRI rate that this study shows
was high. In addition, the presence of such low incidence which associated with vaccination program disruption may explain such NRI rising rate.
The seroprevalence of rubella IgG reported in 59
reviewed studies was from 57% in Nigeria[11] to 97.9%
in Nigeria[12] also in pregnant women, while the range in

BOH was from 29.06% in India[13] to 78.9% in India[14]. The present study IgG rubella prevalence was in
the upper range of the reported range, and it was higher
than prevalence rate reported 18 of the 59 (30.5%)
global studies. In addition, this study IgG seroprevalence
was higher to that reported for Sudan[15], Morocco[16],
Qatar[17] and Tunisia[18]. However, our seroprevalence
rate was lower to that reported for Saudi Arabia[19],
Libya[20], and Syria[21]. Furthermore, the present study
seroprevalence was higher to that reported for
Baghdad [1,22], Waset [23], Thi Qar [24], Kirkuk [25],
Babylon[26,27], and Najaf[28], but lower than that reported
by other studies for Diyala[29], and Babylon[3].
The prevalence rate of NRI demonstrated in this
study was higher to that reported for Taiwan[30,31], Turkey[32-38], Malaysia[39,40], Iran[41-43], Mozambique[44],
South Africa[45,46], Haiti[47], Bangladesh[48], Nigeria[12,49],
Cameroon [50], Italy[51], Colombia[52], Canada[53],
USA[54], Switzerland[55], Nepal[56], Croatia[57], and Brazil[58]. However, our finding was lower to that reported
for India[13,59,60], Iran[61,62], Nigeria[11,63,64], Brazil[65,66],
Russia[67], Burkia Faso[68], Sri Lanka[69], Nepal[70]. The
susceptibility rate to rubella infection in Kirkuk women
was about similar to studies reported for Sri Lanka[71],
Bangladesh[72], Italy[73], India[14] and Singapore[74].
In Arab Countries, 19 studies reviewed, which revealed that NRI of this study was similar to that reported for Babylon, Iraq[27], and Tunisia[18]. In addition, NRI prevalence rate was higher to that reported
for Libya[20], and Syria[21], but lower than that reported
for Baghdad[1,22], Waset[23], Thi Qar[24], Kirkuk[25],
Babylon[26,27], and Najaf[28].
The present study showed that women in the
younger age group were more likely to be seronegative
than the older women. Women who were 29 years age
and younger had the lowest serological protection, as
assessed by rubella serology (24.5% seronegative),
while only 12.5% of the older women were seronegative. OR in bivariate analysis confirmed that women with
age lower than 30 years were two times more susceptible to rubella infection than older women (OR = 2.52,p
= 0.0001).
Rubella IgG seroprevalence was significantly varied between the age group, the lowest rate (73.5%)
was in women 20 to 29 years of age, while the highest
rate (96.3%) was in women 40 to 48 years of age. This
trend is not consistent with that reported for other geo-
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graphical areas in Iraq[26,27,29] and Morocco[16]. In a
study performed in Diyala[29], the highest rate of seropositivity was in the age of > 40 years, while the lowest
rate was in the age of < 20 and 30 to 39 years. In
Babylon, two study reported[26,27], in the 1st one[26], the
highest seroprevalence was in age of < 20 years, while
in the 2nd one the highest rate was in 20 to 29 years
age. Unexpectedly, the seroprevalence in the two studies reduced with advancing age and the rate is low (2.4%
- 45.4%). In Morocco[16], the highest seroprevalence
in age of 25 to 29, while the lowest was in age 35 to 39
years.
The higher seroprevalence among older women as
this study shows may be a result of more durable IgG
titers from natural disease combined with boosting from
circulating virus than the titers resulting from immunization[75]. It is also possible that older women were more
likely to have received postpartum immunization.
One of the important findings of this study is the
reduction of rubella IgG seroprevalence from 85.2%
as determined for 3 years [2010-2012] to 80.9 in the
prospective part of the research (X2 = 6.36, P = 0.01).
Given that rubella titers wane over time in the absence
of circulating wild virus, there will be a cohort effect
representing the waning of vaccine induced immunity
among women who had received only one dose of vaccine[76]. Another possibility for the high seronegativity in
the prospective study as compared to retrospective may
be a high incidence of immigrants from other governorates to Kirkuk without rubella immunization.
The prevalence rate of NRI was more in urban
(20.9%) as compared to rural (14.3%) indicating that
urban women are more at risk of rubella infection. However, OR calculation in bivariate analysis not indicated
that residence was with a significant correlate (X2 =
1.58, P = 0.09) for seroreactivity. The proportion of
immigrants was more in urban areas than in rural, which
may influence such seroreactivity. The trend of high seropositivity in rural area was reported for study performed in Babylon, Iraq[26]. However, our finding was
not agreed with study reported for Diyala, Iraq[29] and
Morocco[16] which indicated that seropositivity was
more in urban area.
Occupation seems to play significant role in rubella
IgG seroprevalence determination as this study indicated. The seroprevalence was more predominant in
housewife women (82.3%), while it was 63.4% in offi-

cials. This finding was in consistent with previously reported for Kirkuk[25] and Babylon[27], however, the
seroprevalence was very low for housewife (7.28%)
and officials (2.01%) in the study reported for Kirkuk[25].
In a bivariate analysis, OR confirmed the significant association between seroprevalence of rubella IgG and
housewife occupation (OR=2.6814, P=0.0004). This
high seropositivity in housewife could be attributed due
to that rubella mostly transmitted through droplet and
housewife spent most of their time in house in contact
with children, which may lead to increase in natural infections between family member. OR calculation confirm this explanation since it indicated a significant association between IgM and IgG seroprevalence and
increased family size. Secondly, rubella titers wane over
time in the absence of circulation wild virus, may lead
to low seropositivity rate in officials population, while
this is not occurred due to high natural transmission in
housewife.
Education was with highly significant relationship
with rubella IgG seropositivity (X2 = 166.7, P = 0.000),
the highest rate was in secondary school educated
women, followed by primary school education. However, the lower seropositivity rate was highly educated
women. One study in Diyala, Iraq[29] reported the frequency of rubella IgG in regards to education, which
shows higher rate in highly educated women, followed
by primary educated women. The differences between
the two studies may be a reflection of differences in
study design as in Diyala study, the sample size was
lower than halve of ours. OR confirm a significant association of rubella IgG seropositivity with primary educated (OR = 14.2337, P < 0.0001) and secondary
educated (OR = 203.478, P < 0.0001) women.
The present study indicated that rubella IgG
seroprevalence was higher in non-pregnant (82.7%) as
compared to pregnant (78.9%) women, but the difference no reach a significant level. This finding was consistent with that reported for other area in Iraq[29], and
in contrast to that reported for Babylon[27], which reported higher rate in pregnant women.
Rubella acute infection as indicated by presence of
specific rubella IgM in serum was demonstrated in 1.7%
of women with BOH and the incidence rate was higher
in pregnant BOH (2.8%) as compared to non-pregnant BOH (0.7%), but the difference not reach significant level. This finding was 2.64 times lower than mini-
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mum reported global figure[2]. Rubella IgM seropositivity range globally was from 4.49% in India[2] to
31.58% in India also[14] in women with BOH. When
the finding of the present study compared to 19 studies
performed for Arabian countries in women with BOH,
still the incidence rate was lower than the range reported.
The lower rubella IgM seropositivity rate was 2.9% in
Baghdad, Iraq[22] to 62.3% in Waset, Iraq[23]. Our figures indicated a low incidence rate of rubella in Kirkuk
for the year 2012, a findings that goes with retrospective study for Kirkuk, which indicated a significant reduction (X2 = 189, P = 0.000) of rubella incidence from
20.25% in 2010 to 3.86% in 2012. However, the
present study finding was not agreed with that reported
for Kirkuk[25], who reported > 3 times higher incidence
rate for the year 2006-2007.
This study shows that rubella IgM seropositivity in
women with normal previous pregnancy was 3.3% with
a significant differences (X2 = 15.02, P = 0.000) between pregnant (11.1%) and non-pregnant (0%)
women. Reported studies in Arabian countries indicated
a range of 3.4% for Sudan[15] to 53.9% for Babylon,
Iraq[26] in pregnant women with previous normal pregnancy. Globally, the range of rubella IgM seropositivity
was with a range from 0% for Turkey[77] in pregnant
women and Croatia[57] in pregnant and non-pregnant
women to 91.3% for Nigeria[11] in pregnant women.
Thus the present study shows that current infection was
significantly higher (X2 = 5.346, P = 0.021) in women
with normal previous pregnancy, indicating a hazard of
congenital rubella syndrome development in such hidden cases. In addition, IgM seropositivity was significantly (X2 = 15.73, P = 0.000) higher in pregnant as
compared to non-pregnant women. This association
confirmed by OR calculation which indicated that pregnancy was a significant risk factor for development of
rubella congenital infection (OR = 19.2295, P = 0.004)
using a multiple regression analysis. However, bivariate
analysis of only BOH women, indicated a non significant association, but we rely on a multivariate analysis.
Current rubella infection was significantly (X2 = 6.55,
P = 0.01) more predominant in urban women population as this study indicated. In addition, all positive cases
were housewife women, however, the difference was
not significant. Furthermore, current rubella infection was
with significant variation (X2 = 84.28, P = 0.000) between the education level group. In contrast to previ-

ous infection, the current infection was predominant in
higher educated women, and this could be attributed to
that previous infection was more predominant in housewife due to natural infection. In addition, compliance
with the recommendation of giving rubella vaccine
booster dose at the first visit physician contact in antenatal program for pregnant women who had waning
immunity been recognized in a previous pregnancy.
Uneducated women may be more prone for natural infection and thus were with less rate of susceptibility,
thus the highly educated women were with high rate of
current infection. Thus strategies that offer immunizations to women with childbearing age are to compulsory when women access the health care system for
other reasons (such as hospitalization or postpartum
visit) would be applied to improve the level of rubella
immunity. However, the best effective approach for the
prevention of congenital rubella syndrome was the use
the WHO that called combined strategy[78].
Rubella vaccine was incorporated into the national
immunization program in Iraq through MMR vaccine,
however, still there were a 1.7% of current rubella infection and 19.1% susceptibility rate for infection. This
findings indicated that there was a need for better follow up of the immunization. In the last decade the health
system disrupted due to violation and thus the current
rubella infection was twice (24.5%) in age of < 30 years
as compared to 12.5% in the age of > 30 years. OR
confirmed (OR=2.5205, P=0.0001) such association
and about half of the seropositive samples were in
women with < 30 years of age.
Unfortunately, rubella screening of pregnant women
is not routinely carried out in Iraq. The vaccine failure
cases and improper access of targeted group to vaccine receiving or decreasing of the protective level of
antibodies may occur in the next few years. Therefore,
future screening for rubella antibodies will be more important in childbearing age. In addition, in Iraq, there
was no community based rubella seroepidemiological
study reported, and this type of study is warranted since
it gave the sound data basis of rubella epidemiology.
These are of importance since rubella vaccination has
been reported to be very efficient and cost effective in
preventing CRS[79].
A key strategy for preventing rubella and CRS is
ensuring sufficient population immunity through natural
disease or through vaccination programs that achieve
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high coverage[80]. But the vaccination coverage cannot
be kept high in the last decade, there is a risk of the
resurgence of CRS as was expected in Turkey[80] and
experienced in Greece after subsequent years of low
coverage scores in infant immunization[81]. The universal rubella immunization coverage provided for 12months-old and 6 year old children should be therefore
be kept high to minimize this risk[80]. Also, vaccination
policy should be implemented for women at risk, which
may be carried out either through the vaccination of the
whole cohort (e.g. 14 - 44 years) or cohorts of particular groups of women such as health care workers,
school girls, government workers, college students, postpartum women, premarital couples[82] or rubella susceptible women. However, re-infection can occur which
is generally asymptomatic and in pregnancy it poses
minimal risk to the fetus[83]. It is important that women
are vaccinated prior to their first pregnancy[8]. The vaccine is contraindicated for pregnant women, but when
unwittingly used, no problems have been seen[84]. If the
patient is pregnant and seronegative, the pregnancy
should be monitored carefully and the patient vaccinated postpartum[85].
ACKNOWLEDGEMENTS
The study was funded by Tikrit University College
of Medicine, and Kirkuk Health Authority, Iraq.
REFERENCES
[1] E.T.Abdul-Karim, N.Abdul-Muhymen, M.AlSaadie; Chlamydia trachomatis and rubella antibodies in women with full-term deliveries and women
with abortion in Baghdad. Eastern Medit Health J.,
15, 1407-1411 (2009).
[2] M.Ballal, R.P.Bangar, A.A.Sherine, I.Bairy;
Seroprevalance of rubella in BOH cases - A 5 year
study. J.Obst Gyne, India, 57, 407-409 (2007).
[3] A.M.Hammod, M.S.Mohammed, I.K.Khalil; Evaluation of Anti-Rubella IgG Antibody among Pregnant and Childbearing Women in Babylon Province
–Iraq. Biol.J.Alkufa Uni., 4, 226-233 (2012).
[4] J.Anie, Zuckerman., E.Jangu, Banatrala, R.Jon,
P.D.Pattisory; Principles and practice of clinical
Virology Fifth Edition. Royal free and University
college medical school London, UK; 427 (2004).
[5] O.Y.Desinor, R.J.Anselme, Laenderf, L.C.Saint,

J.E.Bien-Arime; Sero-prevalence of antibodies
against rubella virus in pregnant women in Haiti
JAMA, 147-50 15.
[6] J.Pak, IgM, IgG antibodies; Specific to rubella in
child bearing women. Med Assoc., 42, 121-2
(1992).
[7] W.Atkinson, J.Hamborsky, L.McIntyre, S.Wolfe,
(Eds); Chapter 12 Rubella, Control and Prevention
CDC., 312 (2007).
[8] World Health Organization; Weekly epidemiology
record: Preventing congenital rubella syndrome., 76,
289-96 (2000).
[9] E.Miller, J.E.Cradock-Watson, T.M.Pollock; Consequences of confirmed maternal rubella at successive stages of pregnancy. Lancet., 31, 781-94
(1982).
[10] B.Naouri, H.Ahmed, R.Bekhit, N.Teleb, E.Mohsni,
J.P.Alexander Jr; Progress Toward Measles Elimination in the Eastern Mediterranean Region. Journal of Infectious Diseases, 204, S289–S298 (2011).
[11] J.U.Onakewhor, J.Chiwuzie; Seroprevalence survey of rubella infection in pregnancy at the University of Benin Teaching Hospital, Benin City, Nigeria. Niger J.Clin.Pract., 14, 140–5 (2011).
[12] M.D.Amina, S.Oladapo, S.Habib, et al.; Prevalence
of rubella IgG antibodies among pregnant women
in Zaria, Nigeria.International Health, 2, 156-59
(2010).
[13] M.S.Sadik, H.Fatima, K.Jamil, C.Patil; Study of
TORCH profile in patients with bad obstetric
history.Biology Medicine, 4, 95-101 (2012).
[14] V.Raveendran, D.S.Pragash, D.Manju, A.Shaker,
V.Rayapu; Seroprevalenceof rubella in antenatal
women in and around Kirumampakkam,
Puducherry. Int.J.Bioassay, 1, 74-78 (2012).
[15] H.Z.Hamdan, I.Abdelbagi, N.M.Nasser, I.Adam;
Seroprevalence of cytomegalovirus and rubella
among pregnant women in western Sudan. Virol.J.,
8, 217-220 (2011).
[16] H.Caidi, S.Bloom, M.Azilmaat, A.Benjouad, S Reef,
R.El Aouad; Rubella seroprevalence among women
aged 15–39 years in Morocco. East Medeter Health
J., 15, 526-531 (2009).
[17] M.A.Abu-Madi, J.M.Behnke, H.A.Dabritz; Toxoplasma gondii seropositivity and co-infection with
TORCH pathogens in high-risk patients from
Qatar.Am J Trop.Med.Hyg., 82, 626-33 (2010).
[18] N.Hananchi, M.Marzouk, I.Harrabi, A.Ferjani,
Z.Ksouri, et al.; Seroprevalence of rubella virus,
varicella zoster virus, cytomegalovirus and
parvovirus B19 among pregnant women in the

RRBS, 8(6) 2014

Zainab Khalil Mohamed Aljumaili et al.

211

Regular Paper
Sousse region, Tunisia.Bull Soc Pathol Exot., 104,
62-67 (2011).
[19] H.O.Ghazi, A.M.Telmesani, M.F.Mahomed;
TORCH agents in pregnant Saudi women.
Med.Princ.Pract.; 11, 180-2 (2002).
[20] A.Gashout, T.Lazreg, H.Gashut, T.Swedan; Qualitative assessment of risk for spontaneous abortion
associated with toxoplasma and rubella: immunity
appraisal. Libyan J.Infect.Dis., 2, 52-56 (2008).
[21] F.A.Barah, A.G.Chehada; Prevalence of IgG antibodies among Syrian females of childbearing age.
Saudi Med.J., 31, 78-81 (2010).
[22] N.Abdul Mohymen, A.Hussien, F.K.Hassan; Association between TORCH agents and recurrent
spontaneous abortion. Iraqi J.Med.Sci., 7, 40-46
(2009).
[23] M.Jasim, H.A.Majeed, A.I.Ali; Performance of Serological Diagnosis of TORCH Agents in Aborted
versus non aborted Women of Waset province in
Iraq. Tikrit Medical Journal, 17, 141-147 (2011).
[24] N.J.Hadi; Prevalence of Antibodies to Cytomegalovirus, Rubella Virus and Toxoplasma gondii among
aborted women in Thiqar province. J.Educ.Coll, 1,
3-9 (2011).
[25] Y.G.Salman; Serological Cross Reaction among
Some Causative Agents of Women Abortions (Toxoplasma gondii & Cytomegalovirus & Rubella Virus), with the Incidence of Hepatitis Virus (B &C).
Tik J Pharm.Sci., 3, 102-111 (2007).
[26] A.H.M.Al-Marzoqi, R.A.Kadhim, D.K.F.Aljanabi,
H.J.Hussein, Z.M.Al Tae; Seroprevalence study of
IgG and IgM Antibodies to Toxoplasma, Rubella,
Cytomegalovirus, Chlamydia trachomatis and Herpes simplex II in Pregnancy women in Babylon
Province. Journal of Biology, Agriculture and
Healthcare, 2, 159-164 (2012).
[27] B.Al-Rubaii, M.Aboud, W.Hamza; Evaluation of
Anti-Rubella Antibodies Among Childbearing Age
Women in Babylon Governorate. Med.J.Babylon,
7, 233-249 (2010).
[28] J.K.Nama, Y.A.Al-Khafaji, S.J.Yasir; Detection of
rubella virus infectionin abortive pregnant womenin
Al-Najaf governorate. Thi-Qar Medical Journal
(TQMJ), 3, 49-56 (2009).
[29] A.R.S.Hasan; Seroprevalence of Anti-Rubella IGg
Antibody Among Pregnant and Childbearing Women
in Diyala Province-Iraq. Diyala J.Med., 1, 27-32
(2011).
[30] H.Lin, J.Kao, T.Chang, H.Hsu, D.Chen; Secular
trend of age-specific prevalence of hepatitis B surface and antigenemia in pregnant women in Tai-

wan. J.Med.Virol., 69, 466–470 (2003).
[31] H.Tseng, C.Chang, H.Tan, S.Yang, H.Chang;
Seroepidemiology study of rubella antibodies among
pregnant women from seven Asian countries: Evaluation of the rubella vaccination program in Taiwan.
Vaccine., 24, 5772–5777 (2006).
[32] V.Koksaldi –Motor, O.Evirgen, I.Azaroglu, M.Inci,
B.Ozer, S.Arica; Prevalence of Toxoplasmosis,
Cytomegalovirus and Rubella IgGAntibodies in
Hatay Women and Children. West Indian Med.J.,
61, 154-157 (2012).
[33] G.S.Tamer, D.Dundar, E.Caliskan; Seroprevalence
of Toxoplasma gondii, rubella and cytomegalovirus
among pregnant women in western region of Turkey. Clin.Invest.Med., 32, E43–47 (2007).
[34] S.Ocak, S.Zeteroglu, C.Ozer, K.Dolapcioglu,
A.Gungoren; Seroprevalence of Toxoplasma gondii,
rubella and cytomegalovirus among pregnant
women in southern Turkey. Scand.J.Infect.Dis., 39,
231–234 (2007).
[35] E.Pehlivan, L.Karaoglu, M.Ozen, G.Gunes,
M.S.Tekerekoglu, M.F.Genc, et al.; Rubella
seroprevalence in an unvaccinated pregnant population in Malatya, Turkey. Public Health., 121, 462–
468 (2007).
[36] Y.Uyar1, A.Balci, A.Akcali, C.Cabar; Prevalence
of rubella and cytomegalovirus antibodies among
pregnant women in northern Turkey. New
Microbiologica, 31, 451-455 (2008).
[37] A.Uysal, C.E.Taner, M.Cüce, S.Atalay, B.Göl,
S.Köse, F.Uysal; Cytomegalovirus and rubella
seroprevalence in pregnant women in Izmir/Turkey:
Follow-up and results of pregnancy outcome. Arch
Gynecol Obstet. 2012 Sep., 286, 605-8 (2012).
[38] M.Ozdemir, F.Kalem, B.Feyzioglu, B.Bysal; Investigation of viral pathogen during pregnancyin a city
region in Turkey. Anatol J.Clin.Invest., 5, 78-81
(2011).
[39] T.C.Ai, M.K.Ee; Prevalence of rubella susceptibility among pregnant mothers in a community-based
antenatal clinic in Malaysia: a cross-sectional study.
Asia-Pacific J.Publ.Health, 20, 340–346 (2008).
[40] A.T.Cheong, E.M.Khoo; Prevalence of Rubella Susceptibility among Pregnant Mothers in a Community-based Antenatal Clinic in Malaysia: A cross
sectional study. Asia Pac.J.Public.Health, 20, 340346 (2008).
[41] F.Majlessi, A.Batebi, M.Shariat, A.Rahimi,
T.M.Azad; Rubella serology in pregnant women
attending health centres of Tehran University of
Medical Sciences. East Mediterran Health J., 14,

212

Rubella .and BOH

RRBS, 8(6) 2014

Regular Paper
590–594 (2008).
[42] A.S.Jahromi, A.Kazemi, G.Manshoori, A.Madani,
S.H.Moosavy, B.Seddigh; Seroprevalence of rubella
virus in women with spontaneous abortion.
Am.J.Infect.Dis., 7, 16-19 (2011).
[43] B.Honarvar, M.Moghadami, A.Moattari, A.Emami,
N.Odoomi, et al.; Seroprevalence of Anti-Rubella
and Anti-Measles IgG Antibodies in Pregnant
Women in Shiraz, Southern Iran: Outcomes of a
Nationwide Measles-Rubella Mass Vaccination
Campaign. PLoS ONE, 8, e55043 (2013).
[44] J.Barreto, I.Sacramento, S.E.Robertson, J.Langa,
E.De Gourville, L.Wolfson, et al.; Antenatal rubella
serosurvey in Maputo, Mozambique. Trop.Med.Int.
Health., 11, 559–564 (2006).
[45] C.Corcoran, D.R.Hardie; Seroprevalence of rubella
antibodies among antenatal patients in the Western
Cape. South Afr.J.Obstet and Gynaecol., 12, 26–
28 (2006).
[46] C.Corcoran, D.R.Hardie; Seroprevalence of rubella
antibodies among antenatal patients in the Western
Cape. SAMJ South African Medical Journal, 95,
688-90 (2005).
[47] O.Y.Desinor, R.J.P.Anselme, F.Laender, C.SaintLouis, J.E.Bien-Aime; Seroprevalence of antibodies against rubella virus in pregnant women in Haiti.
Rev Panam Salud Publica., 15, 147–150 (2004).
[48] S.Ashrafunnessa
Khatun,
M.N.Islam,
S.Chowdhury; Seroprevalence of rubella antibodies among antenatal population attending a tertiary
level hospital in Dhaka City. Bangladesh
Med.Res.Council Bull., 26, 75–81 (2000).
[49] O.A.Adesina, J.A.Adeniji, M.O.Adeoti; Rubella
IgG antibody in women of childbearing age in oyo
state. African Journal of Clinical and Experimental
Microbiology, 9, 78-81 (2008).
[50] C.N.Fokunang, J.Chia, P.Ndumbe, P.Mbu, J.Atashili;
Clinical studies on seroprevalencew of rubella virus in pregnant women of Cameroon regions.
Afr.J.Clin.Exper.Microbiol., 11, 79-94 (2010).
[51] S.Calimeri, A.Capua, V.La Fauci, R.Squeri,
O.C.Grillo, D.Lo Giudice; Prevalence of serum antirubella virus antibodies among pregnant women in
southern Italy. Int.J.Gynaecol Obstet., 116, 211-3
(2012).
[52] G.J.Mora-García, E.Ramos-Clason, E.Mazenett,
D.Gómez-Camargo; The seroprevalence of IgG
antibodies against rubella (German measles) in 10–
49 year-old women from Cartagena, Colombia].
Rev Salud Publica (Bogota), 13, 288–97 (2011).
[53] M.J.Kearns, S.S.Plitt, B.E.Lee, J.L.Robinson; Ru-

bella immunity among pregnant women in a Canadian
provincial
screening
program.
Can.J.Infect.Dis.Med.Microbiol., 20, 73-77 (2009).
[54] E.C.Nwanegbo, T.Swanson, O.Vanderpuye,
C.F.Rios-Bedoya; Evaluation of Rubella Immunity
in a Community Prenatal Clinic.ISRN Family Medicine Volume 2013, Article ID 602130, 4 pages,http:/
/dx.doi.org/10.5402/2013/602130, (2013)
[55] F.Frischknecht, W.Sell, I.Trummer, H.Bruhwiler;
Serological testing for infectious diseases in pregnant women: are the guidelines followed? Swiss
Med.Wkly, 140, 13138 (2011).
[56] S.R.Upreti, K.Thapa, Y.V.Pradhan, G.Shakya,
Y.D.Sapkota, et al.; Deeloping Rubella Vaccination
Policy in Nepal—Results From Rubella Surveillance
and Seroprevalence and Congenital Rubella Syndrome Studies. IID, 204, S433-S438 (2011).
[57] T.Vilibik-Cavlek, S.Ljubin-Sternak, M.Ban,
B.Kolaric, M.Sviben, G.Mlinaric-Galinovic;
Seroprevalence of TORCH infections in women of
childbearing age in Croatia. J Matern Fetal Neonatal Med., 24, 280-3 (2011).
[58] M.A.Goncalves, C.C.B.Matos, L.C.J.F.Spegurin,
D.C.M.Vaz-Oliani, A.H.Oliani, L.C.Matos; Seropositivity rates for toxoplasmosis, rubella, syphilis, cytomegalovirus, hepatitis and HIV among pregnant
women receiving care at a Public Health Service,
São Paulo State, Brazil.Braz.J.Infect.Dis., 14, 601605 (2010).
[59] D.Turbadkar, M.Mathur, M.Rele; Seroprevalence
of TORCH infection in bad obstetric history. Indian
J.Med.Microbiol., 21, 108-11 (2003).
[60] A.Malarvizhi, T.Viswanathan, V.Lavanya, S.Arul
Sheeba Malar, K.Moorthy; Seroprevalence of Rubella in Pregnant women. Int.J.of Interdisci.Res.
and Revs., 1(2), 77–87 (2013).
[61] L.Eslamian; Rubella seroprevalence in pregnant
women in Shariatti hospital, Iran. Acta Medica
Iranica, 38, 74-78 (2000).
[62] P.Ebadi, K.Solhjoo, K.Bagheri, F.Eftekhar;
Seroprevalence of toxoplasmosis among the women
with recurrent spontaneous abortion in comparison
with the women with uncomplicated delivery.
J.Jahrom Uni.Med.Sci., 9, 32-36 (2011).
[63] A.E.Bamgboye, K.A.Afolabi, F.I.Esumeh,
I.B.Enweani; Prevalence of rubella antibody in pregnant women in Ibadan, Nigeria. West Afr.J.Med.,
23, 245-8 (2004).
[64] O.O.Agbede, O.O.Adeyemi, O.O.Olatinwo,
T.J.Salisu, O.M.Kolawole; Sero-Prevalence of
Antenatal Rubella in UITH Open Public Health

RRBS, 8(6) 2014

Zainab Khalil Mohamed Aljumaili et al.

213

Regular Paper
Journal, 4, 10-15 (2011).
[65] A.D.M.Inagaki, L.A.R.Oliveira, M.F.B.Oliveira,
R.C.S.Santos, R.M.Araujo, J.A.Barreto,
S.P..S.Kariny, R.Q.Gurgel, M.M.Mussipinhata;
Seroprevalence of antibodies for Toxoplasmosis,
rubella, cytomegalovirus, syphilis and HIV among
women in Serjipe. Rev.Soc.Bras.Med.Trop., 42,
532-36 (2009).
[66] J.I.Dos Santos, M.A.Lopes, E.DeliegeVasconcelos, J.C.Couto-Fernandez, B.N.Patel, et
al.; Seroprevalence of HIV, HTLV-I/II and other
perinatally-transmitted pathogens in Salvador, Bahia. Rev.Inst.Med.Trop.Sao Paulo., 37, 343–348
(1995).
[67] J.Ø.Odland, I.V.Sergejeva, M.D.Ivaneev,
I.P.Jensen, B.Stray-Pedersen; Seropositivity of cytomegalovirus, parvovirus and rubella in pregnant
women and recurrent aborters in Leningrad County,
Russia. Acta Obstet Gynecol Scand., Nov., 80,
1025-9 (2001).
[68] L.S.Linguissi, B.M.Nagalo, C.Bisseye, T.S.Kagoné,
M.Sano, I.Tao, V.Benao, J.Simporé, B.Koné;
Seroprevalence of toxoplasmosis and rubella in pregnant women attending antenatal private clinic at
Ouagadougou, Burkina Faso. Asian Pac.Trop.Med.,
5, 810-813 (2012).
[69] P.Palihawadana, A.R.Wickremasinghe, J.Perera;
Seroprevalence of rubella antibodies among pregnant females in Sri Lanka.South East Asian
J.Trop.Med.Public Health., 34, 398–404 (2003).
[70] N.Kumari, N.Morris, R.Dutta; Is screening of
TORCH worthwhile in women with bad obstetric
history: an observation from eastern Nepal, J.Health,
PopNutr, 29, 77–80 (2011).
[71] D.S.Weerasekera, S.Fernando, M.M..Weerasekera;
Susceptibility to rubella among pregnant women and
the serological evidence of congenital rubella in
newborn babies at Colombo South Teaching Hospital. Ceylon Med.J., 48, 51–53 (2003).
[72] S.N.Nabi, A.Wasey, K.M.T.S.Haider, A.A.Khan,
M.M.Hoque; Seroprevalen of TORCH antibody in
pregnant women. J.Arm Forces Med.Coll., 8, 3539 (2012).
[73] E.Langiano, M.Ferrara, L.Lanni, P.Atrei,
G.Martellucci, E.De Vito; Rubella seroprevalence
in childbearing age women: a cross sectional study
in the province of Frosinone, central southern Italy.
Italian J.Pub.Health, 6, 194-201 (2009).

[74] L.W.Ang, L.T.Chua, L.James, K.T.Goh; Epidemiological surveillance and control of rubella in
Singapore, 1991–2007. Ann.Acad Med.Singap, 39,
95-101 (2010).
[75] J.L.Robinson, B.E.Lee, J.K.Preiksaitis, S.Plitt,
G.A.Tipples; 06.Prevention of congenital rubella
syndrome–what makes sense in 2006? Epidemiol
Rev., 28, 81–87 (2006).
[76] Health Canada; Proceedings of a meeting of the
expert advisory group on rubella in Canada. Can
Commun Dis.Rep., 28(S4), 1–24 (2002).
[77] A.Karabulut, Y.Polat, M.Turk, Y.I.Balci; Evaluation
of rubella, Toxoplasma gondii, and cytomegalovirus
seroprevalences among pregnant women in Denizli
province. Turk J.Med.Sci., 41, 159-164 (2011).
[78] S.E.Robertson, D.A.Featherstone, M.Gacic-Dobo,
B.S.Hersh; Rubella and congenital rubella syndrome:
global update. Rev.Panam Salud Publica., 14, 306315 (2003).
[79] A.R.Hinman, B.Irons, M.Lewis, K.Kandola; Economic analysis of rubella and rubella vaccines: a
global review. Bull WHO, 80, 264-270 (2002).
[80] F.N.Askakal, I.Maral, M.Y.Cirak, R.Aygun; Rubella seroprevalence among women of childbearing age residing in a rural region.Is there a need for
rubella vaccination in Turkey. Jpn.J.Infect.Dis., 60,
157-160 (2007).
[81] T.Panagiotopoulos, I.Antoniadou, E..Valassi-Adam;
Increase in congenital rubella occurrence after
immunisation in Greece: retrospective survey and
systematic review. BMJ, 319, 1462-1466 (1999).
[82] WHO; Eliminating measles and rubella and preventing congenital rubella infection, WHO European
Region Strategies Plan 2005-2010, Copenhagen,
Denmark., WHO Europe, (2005).
[83] CDC; Epidemiology and prevention of vaccine-preventable diseases. Sixth edition. Atlanta, GA: US
Department of Health and Human Services, CDC,
222 (2000).
[84] C.N.Fokunang, J.Chia, P.Ndumbe, P.Mbu, J.Atashili;
Clinical studies on seroprevalence of rubella virus
in pregnant womenof Cameroon region. Afr.J
Clin.Exper.Microbiol., 11, 79-94 (2010).
[85] M.Murray; The Rubella Virus. Microbiology and
Immunology 3rd Edition, Oxford University Press,
499-502 (2006).

