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The immune status of young adult females in Ethiopia to
rubella virus infection*

LAKEW GEBRESELASSIE' & ALMAZ ABEBE2

The results of a study on the prevalence of rubella-specific antibody among young
adult females aged 14-25 years old in four cities and one district town in Ethiopia are
presented. The highest prevalence of rubella antibody (971%) was found among young
females in Addis Ababa in the central region ofthe country, followed by those in Dessie, in
the north ofEthiopia, and in A wassa in the south, both of which exhibited 941% prevalence.
The next highest prevalences were observed in Dire Dawa (88%), a large town in the
Hararge region, and in Gambella (85%), a town in the remote western part of the country.
The overall prevalence of the antibody was found to be 94 1%. The remaining 6%o of the
young adult female population are potentially susceptible to rubella virus infection. It
follows that the incidence of congenital rubella infection is probably low in Ethiopia
because the vast majority of the female population is immune.

Rubella is usually a mild viral disease although
infection during early pregnancy is known to have
adverse consequences for the fetus (1-3). When the
natural transmission rate of the disease diminishes, a
higher proportion of pregnant women will be
susceptible to the infection (4). Hence, surveillance of
rubella and establishment of control measures to
prevent rubella infections during pregnancy have
received priority in many countries.

In Ethiopia, the prevalence and incidence of
congenital rubella have never been examined. The
present study describes the results of a survey to
determine the prevalence of anti-rubella antibody in
young adult females in the country, the chief objec-
tive being to make an empirical evaluation of the need
for mass immunization in order to prevent rubella
infections during pregnancy and their sequelae.

MATERIALS AND METHODS

Study population
Specimens of serum were collected from 2000

young adult females aged 14-25 years in four cities in
different regions and one district town. The cities
included the capital, Addis Ababa, in the central
region; Dessie, the capital of Wollo region in the
north of the country; Dire Dawa, in Hararge region in
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the east; Awassa, capital of Sidamo region, in the
south, and Gambella, a remote district town in
Illubabor region in the extreme west of the country.
The cities and the district town were chosen as
representative of the different regions of the country.
Gambella was also chosen as being representative of
some of the isolated towns and villages in the remote
peripheral areas. Subjects for the survey were selected
by random sampling and were representative of the
population as a whole in this age group.

Rubella antibody determination

Rubella-specific IgG antibody was determined by
two techniques: (a) the rubella haemagglutination-
inhibition test (HAI) following treatment of the
serum with heparin manganous chloridea and (b)
the haemolysis-in-gel test (HIG) (5). Of these two
tests, the HIG method is more specific since it detects
only rubella IgG antibody; in contrast, the HAI test is
sensitive to both IgG and IgM classes of rubella
antibody. We therefore employed the HIG test to
screen for rubella-specific IgG antibody in all 2000
samples of serum. Haemolytic zones having a
diameter greater than 5 mm were taken to indicate a
positive reaction.

In a comparative study of the HIG and HAI tests,
300 samples of serum, randomly selected from the
2000 collected for the survey, were screened by both
methods. HAI titres greater than 1:8 were considered
positive. A third method, the haemadsorption
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immunosorbent technique (HIT) (6), was used as a
reference method for the determination of rubella-
specific IgM antibody in cases where the HIG test was
negative, but the HAI test was positive. An HIT titre
of 1:200 was taken as the minimum positive reaction.
Overall, 18 serum samples were tested for IgG and
IgM antibody activity.

Surveillance of congenital rubella

Surveillance of the congenital rubella syndrome
was undertaken by clinicians, nurses, and midwives in
hospitals in Addis Ababa and in the various regions if
they had observed, in newborn babies, evidence of the
syndrome, which is characterized by the presence of
cataracts, retinopathy, glaucoma, auditory defects
due to cochlear degeneration, congenital heart
defects, and mental retardation (often with
microcephaly). The replies to the survey were the
basis for determining to what extent the congenital
rubella syndrome was present in each region.

RESULTS

Prevalence of rubella antibody of the IgG class

All the 2000 sera were screened by the HIG method
and 94% were found to be seropositive for rubella
antibody of the IgG class. The remaining 607o were
negative for this antibody (Table 1). The highest
prevalence (97Gb) of rubella antibody was observed in
Addis Ababa, followed by Dessie and Awassa, both
of which exhibited 9407o prevalence. The third and
fourth highest prevalences were observed in Dire
Dawa (8807o) and Gambella (85 7o), respectively.

Age prevalence of rubella antibody

The age range of the sample population was too
narrow to make an extensive age-specific study of the
prevalence of rubella antibody. For example, 1696 of
the 2000 individuals in the sample were 14-18 years of

Table 1. Prevalence of rubella IgG antibody in different
regions of Ethiopia

Location Sample size Positive Negative

Addis Ababa 1065 1033 (97)a 32 (3)a
Dessie 429 403 (94) 26 (6)
Awassa 113 106 (94) 7 (6)
Dire Dawa 282 248 (88) 34 (12)
Gambella 111 94 (85) 17 (15)

Total 2000 1884 (94) 116 (6)

a Figures in parentheses are % prevalence.

Table 2. Age prevalence of rubella IgG antibody in the
study population

Age
group Sample size Positive Negative(years)

14-18 1696 1596 (94)a 100 (6)a
19-22 167 159 (95) 8 (5)
23-25 137 129 (94) 8 (6)

Total 2000 1884 (94) 116 (6)

0 Figures in parentheses are percentages.

age. In this age group the prevalence of rubella
antibody was 94% (Table 2). No statistically
significant difference was found in the age prevalence
of rubella-specific antibody in the study population as
a whole or separately in each region.

Correlation between the HIG and HAI tests

Good correlation was found between the HIG and
HAI methods of determining rubella antibody (Table
3). Apart from 18 sera that gave a positive reaction in
the HAI test but negative in the HIG, the results in the
two tests correlate. Of the 41 sera found to give
negative reactions in the HAI or HIG tests, 23 were
negative in both tests.

Table 3. Correlation between the HAI and HIG tests for
the detection of rubella-specific antibody

HIG-positive HIG-negative Total

HAI-positive 259 (86.3)" 18 (6.0)a 277

HAI-negative 0 (0) 23 (7.7) 23

Total 259 41 300

a Figures in parentheses indicate the percentage correlation.

Rubella IgM antibody

The existence of 18 sera that were negative in the
HIG test but positive in the HAI test must have been
due to rubella IgM antibody activity that was detect-
able by the HAI test but not by the HIG. However,
the HIT test indicated that only two of these 18
samples were seropositive for rubella-specific IgM
antibody.

DISCUSSION

Prevalence of rubella antibody
The high prevalence of rubella-specific antibody

(94%o) in the sample population, as determined by the

928



IMMUNE STATUS OF FEMALES IN ETHIOPIA TO RUBELLA

HIG test, is comparable with the prevalence of this
antibody in populations in Europe (80-95q7o), where
widespread rubella epidemics do not occur (7). It is
therefore probable that in Ethiopia rubella occurs in
the form of minor subclinical infections in the adult
female population and that the incidence of
congenital rubella will be low. The absence in many
hospitals in Addis Ababa and in the provinces of
documented cases of congenital rubella syndrome in
newborns supports this premise.

Analysis of the data in Table 1 by the x2 test
indicates that there is a statistically significant
variation in the prevalence of rubella antibody in the
different regions of Ethiopia, the probability of the
observed pattern arising by chance alone
being < 0.001. The size of the population in different
regions may influence the prevalence of rubella
antibody. It has been suggested that maintenance of
rubella in an endemic form that would provide
immunity for the majority of persons in a community
requires a population of a certain minimum size, as
has been shown for measles (8). In another study (9) it
was suggested that the opportunity for reintroduction
of the rubella virus is greater in continental
communities, which thus maintain an annual number
of cases that contribute to the overall immune status
of the population. Conversely, the opportunity for
reintroduction of rubella into an island population is
lower. The relatively low prevalence of the rubella
antibody in the population in Gambella in the remote
Illubabor region may arise for this reason. However,
the low prevalence in the provincial town of Dire
Dawa cannot be accounted for in this way, and
further studies are required to account for this. The
relatively high percentage of susceptibles in Dire
Dawa and Gambella should be investigated, although
the data are not statistically significant.
The results on the age prevalence of rubella

antibody in the regions studied (Table 2) indicate that
there is no significant difference in the prevalence of
the antibody in the three age categories considered. In
contrast, a 93%0 prevalence of rubella antibody (HAI
test) and an increase in its prevalence with age have
been reported in a group of 137 pregnant women in
the Gondar region of northern Ethiopia (10).

Correlation between HIG and HAI tests

The correlation between the HIG and HAI tests
was performed by studying 300 samples of serum by
both tests. The correlation coefficient was calculated
to be 0.73, thus indicating a significant positive

correlation between the two methods (Table 3). It was
found that 86.307o of the serum samples gave a
positive reaction and 7.701o a negative reaction in both
tests, indicating an overall correlation of 94%o
between the two methods. Only 18 samples were
positive in the HAl test and negative in the HIG,
giving a discrepancy of 601o. This discrepancy might
have been caused by the presence of IgM antibody,
which can be detected by the HAI test but not by the
HIG. However, only two of these samples gave a
positive reaction for IgM in the HIT test (IgM titre,
1 :1000), and these are considered to have been taken
after a recent rubella infection. Presumably the
remaining 16 samples were negative in the HIG test
because the level of rubella 1gM antibody was low
relative to that in serum during the acute stage of
rubella infection. This is also supported by other
workers (11), and it has been reported that antibody
of the IgM class occurs in sera only during the first
month or so after onset of the symptoms (12). The
reaction of these samples in the HIT test may arise
because of the presence of nonspecific inhibitors that
were not completely removed in sample preparations
or because of the presence of fat or contaminants in
the sera that make them too viscous to penetrate the
gel in the HIG test.

CONCLUSIONS

The HIG test was found to be well suited for
screening the immune status of the study population
to rubella. The test has the advantage of not being
subject to interference from nonspecific inhibitors
and it selectively detects IgG class antibody, which is
a good marker for this kind of population survey. It
correlates well with the HAI test, although IgM
antibody activity can sometimes lead to a discrepancy
between the two tests. The HIG test is therefore the
method of choice for the determination of immunity
to rubella in population groups. The high prevalence
of rubella-specific antibody in the adult female
population studied creates good herd immunity in this
group. It can therefore be concluded that in Ethiopia
the prevalence of minor subclinical rubella among
young adult females is such that the incidence of
rubella infection during pregnancy is low. Protection
against rubella by natural infection in Ethiopia seems
to operate well, and hence there is probably no need
for mass immunization of young adult females with
rubella vaccine.
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RESUME

RUBEOLE ET ETAT IMMUNITAIRE DES JEUNES FEMMES ADULTES EN ETHIOPIE

Les resultats d'une etude sur la presence d'anticorps
diriges contre la rubeole chez les jeunes femmes adultes
agees de 14 a 25 ans de quatre villes de province et d'une ville
de district sont presentes ici. Le taux de prevalence le plus
eleve (97%) d'anticorps anti-rubeole a W observe chez les
jeunes femmes d'Addis-Abeba dans le centre du pays, puis a
Dessie, dans le nord et a Awassa, dans le sud oui il etait de
94%. Ensuite, les taux les plus N1ev6s ont e signales A Dire

Dawa (88%), grande ville du Harar, et a Gambella (85%),
ville de l'ouest du pays. La prevalence globale a e etablie a
940/. Les 6%o restants de la population feminine agee de 14 a
25 ans sont virtuellement sensibles a la rubeole. En
consequence, l'incidence de la rubeole congenitale est
vraisemblablement faible en Ethiopie puisque la grande
majorite de la population feminine est immunisee.
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