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Abstract 
Congenital infections are of great significance among pregnant women as they could be transmitted 
directly to the fetus or in postnatal life leading to impairment in the health of a child. 
This study was aimed at determining the prevalence of Rubella virus [RV] among pregnant women in 
Sobi Specialist Hospital Ilorin, Kwara State. A total of 230 pregnant women were screened for Rubella 
IgG and IgM using Enzyme Linked Immunosorbent Assay technique. The demographic data and 
information on risk factors associated with the infection were obtained using a well-structured 
questionnaire. A total of 200 (87%) respondents tested positive to anti-RV IgG, while 3(1.5%) of the 
202(98.5%) screened for anti-RV IgM were positive signifying recent infection. Religion, type of 
marriage, educational level and occupation of the women were statistically associated with the incidence 
of the infection with P values of 0.001, 0.002, 0.001 and 0.001 respectively. An extremely high level of 
RV infection among these women shows that there is an urgent need for vaccination, to avoid giving 
birth to children with avoidable birth defects.  
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Introduction 
Rubella is a disease caused by positive sense RNA 
virus of the family Rubiviridae. It was first isolated in 
1962 by Parkman, Beuscher, and Arenstein (Morice 
et al., 2009). The disease also known as German 
measles, were initially thought to occur mostly in 
childhood, but it’s been found to affect individuals of 
all ages and sex (Banatvala and Brown, 2004). It 
usually begins with low-grade fever, malaise and a 
morbilliform rash appearing almost the same day. 
The rash usually starts on the face, moves over the 
trunk and extremities, and doesn’t last more than 3 
days in most cases. The rash may not be a specific 
symptom of rubella infection (Junaid et al., 2011).  
The disease is usually mild however; teratogenicity 
has been a major concern in Rubella virus infection 

(Onakewhor and Chiwuzie, 2011). Rubella Virus 
infection of pregnant women during the first trimester 
can result in congenital abnormalities in the child, 
known as congenital rubella syndrome (CRS) 

(Onakewhor and Chiwuzie, 2011). Complications of 
CRS may include miscarriage and severe 
abnormalities or deformities in the fetus e.g. 
retinopathy, heart defects, cataract, neurological 
deficits, and deafness (Pennap et al., 2009). The 
course taken by the virus to establish teratogenicity is 
not fully understood but the cell pathology in infected 
fetal tissues suggests necrosis and/or programmed 
cell death as well as inhibition of cell division of 
necessary precursor cells involved in organ formation 
(Jia and Bowden, 2000).
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Rubella was endemic worldwide before 

immunization programs were introduced. After 

vaccine implementation, the disease moved from 

children to young adults until its virtual 

eradication from North America and Europe 

recently. In tropical countries, epidemics are 

difficult to assess due to the lack of effective 

monitoring programs coupled with the absence 

of serious clinical symptoms in affected children 

(Obijimi et al., 2013). 

Approximately 80% of children have been found 

to be positive for rubella antibodies by the age of 

10 years in some African countries (Oyinloye et 

al., 2014). The prevalence of rubella antibody 

has been found to be 92% among pregnant 

women in Ghana (Junaid et al., 2011). In 

Nigeria, past studies have revealed 3.9%, 10%, 

14.3%, 16.3%, prevalence of anti-rubella IgM in 

Benue, Benin, Ilorin and Abuja respectively 

(Bamgboye et al., 2015; Enya et al., 2011) while 

62.7%, 53%, 68.5%, 54.1% prevalence of anti-

rubella IgG in  Zaria, Benin, Ibadan, and 

Maiduguri respectively have been reported 

(Kolawole et al., 2015). A recent study among 

women in Lokoja, Kogi state also revealed 

96.26% prevalence of rubella IgG (Adesina et 

al., 2008). 

 

Materials and Methods 

Study design/study site 

This research was a hospital based cross-

sectional study of Pregnant Women that attended 

the Ante-natal Clinic of Sobi Specialist Hospital, 

a reference hospital in Ilorin. Ilorin is the state 

capital of Kwara state in Nigeria and located on 

8030‘N 4033‘E /8.5000N 4.5500E.  

Study population/sampling technique 

The sample size was calculated using the Fishers 

formula and the study population consisted of 

230 pregnant women who met the inclusion 

criteria at the antenatal clinic of the Department 

of Obstetrics and Gynecology of Sobi Specialist 

Hospital. Ilorin, Kwara State. 

Socio-demographic data 

A well-structured questionnaire containing open 

and close ended questions was designed to 

obtain information from the patients. This was 

administered to patients who met the inclusion 

criteria and the response to the questionnaire 

gave information about the socio-demographic 

profile such as age, marital status, and 

socioeconomic status such as level of education 

and occupation, general knowledge about 

Rubella viral infection and history of rash. 

 

Laboratory methods 

Blood sample collection 

 Five milliliter (5ml) of venous blood was 

collected aseptically from each subject into a 

sample bottle marked with a unique number that 

tallied with the number on their questionnaire. 

Blood samples were transported to the 

Department of Microbiology, University Of 

Ilorin Teaching Hospital where the separation of 

serum was done by centrifugation of blood 

samples at 1,600 revolutions per minute (rpm) 

for 5 minutes with a bench-top centrifuge. 

Serum samples were collected into plain sample 

bottles and stored at -20°C. All kits were also 

refrigerated at 2-8oC. 

Assay 

The preserved sera were screened for rubella IgG 

and IgM antibodies using Enzyme Linked 

Immunosorbent Assay method (ELISA). IgG 

results were expressed in international unit (IU) 

with calibration performed against reference 

standards of 5.0 and 10.0 IU/mL where samples 

with  Index values less than 0.5 are negative, 

greater than 1.1 are positive and  samples that 

fall within the 0.5-1.1 are equivocal. IgG 

positive cases were regarded as previous 

infection while IgM was performed by an 

indirect ELISA assay. Analysis and 

interpretation of results was done according to 

the manufacturer’s instruction (Rapidlab, 2013 

and Diagnostic Automation/Cortez Diagnostics, 

Inc. USA). Where samples with Rubella IgM 

index less than 0.90 are negative, 0.91-0.99 is 

equivocal and 1.00 or greater are positive. All 



O.M. Kolawole and O. Adekeye                                                             Nig. J. Pure & Appl. Sci. Vol. 30 (Issue 2, 2017) 

Nig. J. Pure & Appl. Sci. Vol. 30 (Issue 2): 3030-3036 

Page | 3032 

validation tests stated by the manufacturers were 

put into consideration. 

Statistical analysis 

Results were analyzed using the Statistical 

Package for the Social Science (SPSS) version 

21.0 software package. The significance of the 

values obtained was determined at P<0.05 

Ethical approval 

Ethical approval was granted by the Ethical 

Review Committee of the Kwara State Ministry 

of Health, Ilorin. Informed consent was obtained 

from each subject after a careful interpretation of 

the study. 

Results 

Out of the 230 pregnant women who 

participated in the study, 200(87%) and 3(1.5%) 

were positive for Rubella virus IgG and IgM 

respectively. Subjects within the age group of 

25-29years that had the highest IgG 

seropositivity also recorded all the IgM positive 

samples. The religion and type of marriage of 

the subjects was significantly associated with the 

seropositivity of RV IgG and IgM (Table 1). 

Majority of the respondents (70.4%) were 

parous but parity was not statistically associated 

with the seropositivity of the respondent for both 

IgG and IgM (Table 2).  

Subjects who have had tattoo, blood transfusion, 

surgery and different kind of rash had statistical 

association between these risk factors and the 

prevalence of IgG and IgM seropositivity, 

although these association (i.e. risk factors and 

IgM) was absent in subjects who have had 

surgery and tattoo (Table 3). 

 

Table 1. Demographic characteristics of the respondents in relation to their IgG and IgM status. 

Demographic 

characteristics 

Positive for IgG (%) Positive for IgM (%) χ2 (IgG/IgM) P values (IgG/IgM) 

Age (Years)   9.30/4.11 0.504/0.532 

15-19 5(2.2) 0(0.0)   

20-24 37(16.1) 0(0.0)   
25-29 84(36.5) 3(1.5)   

30-34 51(22.2) 0(0.0)   

35-40 17(7.4) 0(0.0)   
40-44 6(2.6) 0(0.0)   

Total 200(87.0) 3(1.5)   

     
Religion    50.30/0.01 0.001/0.992 

Christianity  2(0.9) 0(0.0)   

Islam  198(86.1) 3(1.5)   

Total 200(87.0) 3(1.5)   

     

Marital Status   5.01/0.10 0.081/0.753 
Single 5(2.1) 0(0.0)   

Married 195(84.9) 3(1.5)   

Total 200(87.0) 3(1.5)   
     

Marriage type   22.16/1.06 0.002/0.587 

Monogamy 144(64.8) 3(1.5)   

Polygamy 41(18.5) 0(0.0)   

No indication 10(4.5) 0(0.0)   

Total 195(87.8) 3(1.5)   
     

Occupation   136.41/15.91 0.001/0.031 

Housewives 5(2.1) 0(0.0)   
Civil servant 53(23.0) 0(0.0)   

Business women 135(58.7) 2(1.00   

Students 4(1.7) 1(0.5)   
No indication 3(1.3) 0(0.0)   

Total 200(87.0) 3(1.5)   

     
Education   77.24/99.82 0.001/0.001 

No education 3(1.3) 0(0.0)   
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Primary 48(20.8) 0(0.0)   

Secondary 74(32.2) 1(0.5)   
Tertiary 74(32.2) 1(0.5)   

No indication 1(0.4) 1(0.5)   

Total  200(87.0) 3(1.5)   
   

 

  

P value < 0.05 is statistically significant 

 
Table 2. Sexual characteristics of the respondent in relation to the IgG and IgM status. 

Sexual 

characteristics 

Positive for IgG 

(%) 

Positive for IgM 

(%) 

χ2 (IgG/IgM) P value (IgG/IgM) 

Parity    2.54/0.43 0.281/0.513 

Yes 162(70.4) 2(1.0)   

No 38(16.6) 1(0.5)   

Total  200(87.0) 3(1.5)   

     

Miscarriage      

Yes 23(10.0) 1(0.5) 35.74/1.23 0.001/0.267 

No 177(77.0) 2(1.0)   

Total 200(87.0) 3(1.5)   

     

Still birth   74.10/0.16 0.001/0.690 

Yes 10(5.5) 0(0.0)   

No 152(85.0) 2(1.2)   

Total 162(90.5) 2(1.2)   

     

 

P value < 0.05 is statistically significant 

 

Table 3.  Risk factors and the incidence of rubella viral infection.  

Risk Factors Positive for IgG 

(%) 

Positive for IgM 

(%) 

χ2 (IgG/IgM)  P value (IgG/IgM) 

Blood transfusion    47.30/34.81 0.001/0.001 

Yes  11(4.8) 2(1.0)   

No 189(82.2) 1(0.5)   

Total 200(87.0) 3(1.5)   

     

Tattoo   36.65/0.10 0.001/0.762 

Yes 3(1.3) 0(0.0)   

No 197(85.7) 3(1.5)   

Total 200(87.0) 3(1.5)   

     

History of surgery   80.90/0.07 0.001/0.787 

Yes 3(1.3) 0(0.0)   

No 197(85.7) 3(1.5)   

Total 200(87.0) 3(1.5)   

     

History of Rash   7.74/19.87 0.030/0.001 

Yes  11(4.8) 2(1.0)   

No  189(82.2) 1(0.5)   

Total  200(87.0) 3(1.5)   

P value < 0.05 is statistically significant 
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Discussion 

In this study, a very high level of Rubella virus 

IgG (87%) was obtained.  This is similar to 

results obtained in another part of Nigeria by 

Adesina et al. (2008), who found a high 

prevalence rate of 94.2% among pregnant 

women in Ibadan. A similar result was reported 

by Obijimi et al. (2013), who found anti-RV IgG 

prevalence rate to be 95.7% among pregnant 

women in Ilesa and 97.7% prevalence among 

pregnant women in Ibadan. Also, Kolawole et al. 

(2015), found a prevalence rate of 96.2% among 

women in a similar study done in Lokoja. The 

high overall immunity rate suggests a well-

supported and uninterrupted transmission of 
endemic rubella virus in the study area. As a 

result most women become infected before 

reaching childbearing age. Results revealed no 

statistical significance between the age of the 

respondent and the prevalence of Rubella virus 

[IgG (p=0.504) and IgM (p=0.532)]. Most of the 

respondents had acquired immunity by age 35. 

This corresponds to a research in Lokoja by 

Kolawole et al. (2015), where it was reported 

that most of the subjects had acquired immunity 

before 36-40 years of age. On the other hand a 

research by Pennap et al. (2005), stated that no 

age group had a higher prevalence than the other 

within her target subject. The age distribution 

data agrees to the fact that most women become 

positive to Rubella IgG before or during their 

childbearing age and also that the general 

immunity percentage to the virus increases as 

child bearing age increases. Also, Adewumi et 

al. (2013), in a similar study in Ibadan reported 

that highest rates of seropositivity to rubella was 

observed among age group >40 years. A 

woman’s risk of becoming infected should 

expectedly increase with increasing age and 

parity, due to the longer duration of interaction 

with an infectious environment. 

The marital status of the subjects was statistically 

significant when related to their IgG status while 

IgM was not statistically significant. This is 

supported by an earlier stated reason that most 

women become immune prior their child bearing 

age.  According to this study the highest 

seropositivity was recorded among married 

women than single ladies. The IgM status also 

showed that all the three subjects that tested 

positive to Rub-IgM were all married. This 

agrees to a research done by Ghannad et al. 

(2004), who reported that advanced maternal age 

increases the risk of maternal diseases. It was 

also considered that the kind or type of marriage 

could influence the chances of infection. 

Polygamy is a common practice among people in 

this study area, which has led to increased 

population that affects the spread of Rubella 

virus, therefore most of these women must have 

grown up in homes with more than one wife and 

many children in a small house where 

overcrowding cannot be left out. This is related 

to a research by Adesina et al. (2008), who 

reported overcrowding as a major risk factor for 

Rubella Virus Infection.  Another possible route 

could be from the husband been shared and thus 

acting as a transfer vessel as reported by 

Kolawole et al. (2015).  

The prevalence of Rubella viral infection also 

showed that data were statistically significant 

[IgG (p =0.001) and IgM (p= 0.001)] with 

respect to their educational status, the level of 

negativity reduced as the level of education 

increased, the population with no education had a 

highest number of IgG negativity 8(3.5%). This 

is in accordance with Oyinloye et al. (2014), who 

reported that in some African Countries, 80% of 

children have been found to be positive for 

rubella antibodies by the age of 10 years (this is 

about the age children are rounding up their 

primary education). Also the respondent who had 

the secondary and tertiary level of education had 

the highest seropositivity. According to the 

employment status of the respondents the highest 

positivity both for IgG and IgM was found 

among women who are business women. The 

result gotten from this study might be due to the 

frequency of exposure that this group of people 

have with the external environment such as 

market places, schools and hospitals where they 
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work. This is in consonance with a study by 

Hamdan et al. (2011), where it was reported that 

the choice of occupation influences infectivity 

since there exist difference in frequency of 

contact in each choice. Parity also influences the 

level of exposure to this virus, due to the longer 

duration of interaction with an infectious 

environment (Onakewhor and Chiwuzie, 2011). 

It is an established fact that rubella infection can 

lead to the loss of a fetus either by miscarriage or 

still birth. 39(17%) of the subjects have 

experienced miscarriage and majority were IgG 

positive  though not all miscarriages can be 

linked to Rubella Infection as other factors could 

have led to its occurrence. In a similar study by 

Kolawole et al. (2015), it was reported that 29 

out the 30 who have had miscarriage were IgG 

positive. Ghannad et al. (2004), revealed an 

association between miscarriage and IgG 

antibody level among pregnant women. This 

agrees to the assertion by previous researchers 

that miscarriage is a sequelae of rubella virus 

infection. Primary maternal rubella virus 

infection during the first trimester of pregnancy 

carries a high risk for the development of the 

congenital rubella syndrome (CRS) with 

characteristic malformations of the heart, eye and 

ear or even death of the fetus (Pennap et al., 

2005). One of the symptoms of Rubella viral 

Infection is the maculopapular rash, though a 

rash cannot be totally indicative of the Rubella 

infection as it could be the symptom of other 

infections.  The data obtained from the history of 

tattoo showed a significant association with the 

IgG and IgM seropositivity. Transmission via 

blood cannot be ruled out since body immunity 

in form of immunoglobulin G persists throughout 

life time after initial exposure to the virus. Since 

knives and blades are used for tattooing, and 

most likely unsterilized, tattooing might be a 

means of transmission, the data was statistically 

significant for IgG and not for IgM.   

 

Conclusion 

A high level of RV IgG seropositivity amongst 

the subjects indicates that Rubella viral 

infections is quite common among the study 

population hence programmes that will inform 

women about maternal and congenital diseases 

should be encouraged so that they will become 

better equipped in combating such diseases. Also 

immunization programmes against Rubella viral 

Infection should administered to women in the 

study area. 
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