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Despite widespread availability of rubella vaccine, a substan
tial group of young women remain at risk for delivery of infants 
with congenital rubella syndrome. In this study of 224 women 
students of childbearing age seen at a university gynecological 
clinic, 10.3 percent were shown serologically to have nonim- 
mune rubella status. Of this group only five women returned 
for free immunization. Compliance and motivation appeared 
lacking. Patient history of infection or immunization was found 
to be unreliable; 59 percent of the sample population were 
uncertain of their immune status, and 32 percent showed poor 
understanding of rubella. Serological testing appears to be the 
only reliable test for detecting immune status.

Despite the widespread availability of rubella 
vaccine, there continues to exist a substantial sus
ceptibility among the childbearing young adults. 
This susceptibility presents considerable risk both 
to individuals and to the public and calls for con
tinued efforts to achieve herd immunity against 
rubella.

Nonimmune women are at risk for the delivery 
of infants with congenital rubella syndrome. 
Teratogenic potential of rubella infection is high; 
the frequency of fetal damage following first- 
trimester maternal infection is estimated to be 
more than 20 percent. The syndrome of congenital 
rubella may include heart malformations, eye le
sions, deafness, mental retardation, purpura, 
splenomegaly, and meningoencephalitis.1

From a population perspective, the incidence of 
rubella from 1928 to 1967 in ten selected areas of 
the United States shows major epidemics of 
rubella occurring at six- to nine-year intervals. For 
example, in the United States, the 1964 epidemic
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resulted in approximately 30,000 stillbirths and 
20,000 babies born with congenital rubella syn
drome at an estimated cost of $2 billion.2 In re
sponse to these epidemics, efforts to develop a 
vaccine were stepped up, resulting in RA 27/3 
rubella vaccine commonly used today.

Studies concerned with the possible terato
genicity of the current RA 27/3 rubella vaccine 
have noted no defects attributable to congenital 
rubella syndrome. The observed risk for congeni
tal rubella syndrome following rubella vaccination 
continues to be zero.1 The Immunization Practices 
Advisory Committee recommends that pregnancy 
remain a contraindication to rubella vaccination 
but that inadvertent rubella vaccination of a preg
nant woman should not, in itself, indicate a reason 
to consider abortion.3

The policy of rubella immunization has been to 
eliminate primary infection in pregnant women 
and to prevent congenital infection. Since the first 
use of vaccine in 1969, there has been a drastic 
reduction in acquired rubella accompanied by an 
even greater reduction in the congenital form of 
the disease. The concept of herd immunity is pro
posed to reduce and eventually to eliminate the 
circulation of wild rubella virus. Theoretically, 
herd immunity means that the susceptible popula
tion is small enough so that an outbreak would not
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result if one person becomes infected or an im
ported case occurred. Even so, herd immunity 
would prevent major outbreaks, but not minor 
outbreaks in an actual population.4

The total eradication of congenital rubella syn
drome has been the goal of the national immuniza
tion program. As evidenced, however, by the con
tinuing cases of congenital rubella syndrome, this 
goal has not yet been met.

The US strategy currently is to vaccinate chil
dren prior to school entrance. The British strategy 
is to vaccinate only 11- to 14-year-old girls. Al
though more than 95 percent of children entering 
school have received rubella vaccine, the potential 
for rubella epidemics still exists among the 
postpubertal population. Outbreaks have occurred 
in hospitals, colleges, and universities. In fact, ac
cording to Orenstein et al in 1984,5 limited serolog
ical data suggest that susceptibility in the 
postpubertal population has not decreased sub
stantially since the prevaccine era. Significant 
numbers of susceptible women remain at risk for 
rubella infection. In 1977, 70 percent of reported 
cases occurred in persons aged 15 years or older. 
Peak incidence rates are now moving from the 15- 
to 19-year-old to the 20- to 24-year-old group. Var
ious authors show 9 to 24 percent of women of 
childbearing age to have nonprotective titers 
against rubella.4,6,7 The National Congenital 
Rubella Syndrome Registry estimates that cur
rently more than 110 cases of congenital rubella 
syndrome occur annually. These cases are ex
pected to incur a cost of more than $24 million 
over their lifetime.5

Enforcing the current policy of preschool im
munization will eventually ensure immunization 
levels adequate to eliminate rubella within the next 
10 to 30 years. At present, however, significant 
numbers of susceptible childbearing women re
main at risk for rubella infection and generation of 
infants with congenital rubella syndrome.

This study was designed to evaluate a sample 
population of childbearing women at risk for gen
eration of infants with congenital rubella syn
drome. Specifically, the purpose of the study was 
to (1) to identify the prevalence of rubella suscep
tibility in an educated, childbearing group of 
women at risk, (2) to determine the reliability of 
patient history in regard to immunization status, 
(3) to determine the patients’ understanding of 
rubella, and (4) to review the present screening
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policies and subsequent patient follow-up and 
compliance.

Methods
A total of 224 female students at the University 

of Minnesota Gynecological Health Clinic were 
asked to participate in the study. Informed con
sent was obtained from each subject. Subjects 
completed a study questionnaire to collect demo
graphic information, medical information regard
ing their immune status, their history of preg
nancy, miscarriage, and abortion, and their 
knowledge of rubella.

All participants had a rubella passive 
hemagglutination antibody test measured at the 
Minnesota State Health Department. Using de
partment guidelines, an antibody titer of less than 
1:8 was considered negative and therefore non
protective against rubella infection. Participants 
whose tests were negative were sent a letter in
forming them about congenital rubella syndrome 
and offering free rubella immunization through the 
Gynecological Student Health Clinic. After six 
weeks charts were reviewed to determine follow
up immunization of seronegative participants. 
Data analysis was accomplished with the Statisti
cal Package for the Social Sciences subprograms 
“ crosstabs” and “ frequencies.” Statistical tests 
included chi-square and appropriate a posteriori 
analyses.

Results

Subject Demographics
The 224 university women students who par

ticipated ranged in age from 19 to 33 years (mean 
= 23.4). The results of blood serology as measured 
by rubella hemagglutination antibody titer showed 
89 percent of the participants to be positive or im
mune and 10 percent to be negative or nonimmune 
and therefore at risk for rubella infection.

History of Infection or Immunization
Almost one half of the total participants were 

uncertain of their own history of rubella immuni
zation or infection. Specifically, only 18 percent
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Table 1. Patient History of Rubella Infection 
Compared With Serology Results

Serology Results*

History of 
Infection

Positive 
No. (%)

Negative 
No. (%)

Yes
No
Unknown

39(97.5) 
71 (91.0) 
88 (85.4)

1 (2.5) 
7(9.0) 

15(14.5)

*X2 = 4 .4 6 , d f  2, P >  .05

answered they had acquired rubella infection, 35 
percent answered they had not, and 47 percent 
were uncertain. In response to the question con
cerning rubella immunization, 19 percent an
swered they had been immunized against rubella, 
22 percent said they had not, and 59 percent were 
uncertain.

Analysis of data comparing patient history of 
infection or immunization status with serologic 
testing showed varying results. As depicted in 
Table 1, when results of serologic testing are com
pared with patient history of infection, the data 
results showed no association (x2 = 4.76, df  2, 
P> .05). Patient history of infection appears to be 
unreliable in determining rubella immune status. 
However, data analysis comparing patient history 
of immunization with serology results showed a 
significant relationship (x2 = 8.86, df l ,  P < .05) as 
shown in Table 2. Although this result is statisti
cally significant because of the large proportion 
(58.4 percent) of participants who were unsure of 
their immunization status, the interpretation of 
this significance is guarded.

Knowledge of the Disease
Next, the data were analyzed to determine par

ticipants’ understanding of the disease termed 
rubella using a multiple-choice question. Sixty- 
eight percent of participants answered correctly, 3 
percent chose incorrect answers, and 29 percent 
chose “ unsure” as a response. As illustrated in 
Table 3 and Table 4, the association between pa
tient history of infection and their knowledge of 
rubella, as well as association with their immuni
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Table 2. Patient History of Rubella 
Immunization Compared With 

Serology Results

Patient 
History of 
Infection

Serology Results*

Positive 
No. (%)

Negative 
No. (%)

Yes
No
Unknown

43(100.0) 
38 (80.9) 

117(89.3)

0(0)
9(19.1)

14(10.7)

*X 2 = 8.86, d f l ,  P <  .05

zation status, is unclear because of the large per
centage of unknowns.

When the results of serologic testing (the “ gold 
standard’ ’ of immunity) were examined for a rela
tionship to a right or wrong answer on the test 
question, there was no significant association (x2 
= .137, df l ,  P > .05) (Table 3). This lack of signif
icance suggests that knowing what the disease is 
and having had it (or being immunized against it) 
are independent of one another. Only within the 
group that had rubella positive serologic testing 
was there a relationship between knowledge of the 
disease and the self-reported history of immuniza
tion (x2 = 10.647, df l ,  P < .05) (Table 4). How
ever, again because of the high proportion of un
knowns (59.1 percent), some caution should be 
exercised in the interpretation of strength of this 
association. History of infection was not analyzed 
in this section because of some lacking data that 
prohibited reliable analysis. Finally, of those 
whose results on serological testing were negative, 
none reported having been immunized, but 19.2 
percent who had positive serologic testing re
ported no history of immunization. Thus, there is a 
substantial risk of false negatives when relying on 
patient history for this information. False positives 
appear to be infrequent.

Additional Associations
Further characteristics of this sample popula

tion included data on the number of pregnancies, 
miscarriages, and abortions. These data were 
compared with serology testing results and 
showed no significance. At least one pregnancy 
was reported by 22.1 percent of the participants; in
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Table 3. Comparison of Patient History of Infection to Knowledge
of Rubella*

Patient History of Infection

of Rubella 
Question

Yes 
No. (%)

No Unknown
No. (%) No. (%)

Correct
Incorrect

35(15.8)
5(2.3)

54(24.3) 62(27.9) 
24(10.8) 42(18.9)

*X2 = .137, d f  2, P > .05 (N/S)

Table 4. Comparison of Patient History of Immunization to Knowledge 
of Rubella Within the Serology-Positive Group*

Knowledge 
of Rubella 
Question

Patient History of Immunization

Yes 
No. {%)

No Unknown 
No. (%) No. (%)

Correct
Incorrect

36(23.8)
7(9.9)

37(24.5) 78(51.7) 
11(15.5) 53(74.6)

*X 2 = 10.647, df  2, P <  .05

this group, 6 percent were seronegative with pre
natal screening and were not immunized in the 
postpartum period. One participant remained 
seronegative after four pregnancies. In the present 
study of the 23 identified seronegative partici
pants, only 5 (21 percent) returned for free im
munization. These data point out inadequacies in 
the present prenatal rubella screening methods as 
well as in compliance and follow-up.

Discussion
In this sample population, the resultant 

serologic testing showed a 10 percent prevalence 
of women who were nonimmune and therefore at 
risk for generation of infants with congenital 
rubella syndrome. This study is consistent with 
the literature showing 10 to 15 percent prevalence 
of patients with antibody titers insufficient to pre
vent rubella infection.
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As seen by the data analysis, patient history of 
rubella infection was not reliable in predicting 
rubella immune status. Rubella infection may be 
very mild or even asymptomatic. Many people are 
possibly unaware or do not remember the disease 
event. Yet data analysis showed a significant rela
tionship between history of rubella immunization 
and results of serologic testing. While it appears 
that participants actively immunized could cor
rectly recall this fact, the significance remains un
clear. Nearly 60 percent of participants were un
certain about their immune status. Patient history, 
therefore, appears inadequate to identify reliably 
the population at risk.

This unreliability confirms the need for serolog
ical testing for accurate determination of immune 
status. In this study, serological testing was done 
by the health department using the standard 
hemagglutination method. More sensitive meas
ures are now available, including the enzyme- 
linked immunosorbent assay, ELISA.8 ELISA has 
the capability of detecting recent or primary expo-
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sure (IgM reinforce) and past or secondary expo
sure (IgG reinforce). Although costs vary widely, 
hemagglutination methods are about one half the 
cost of IgM, IgG ELISA testing.

Approximately one third of the sample popula
tion answered “ unsure” for the definition of 
rubella. It is interesting that those participants 
whose tests were seropositive and who could de
fine rubella were statistically more reliable on their 
history of immunization. Perhaps patient educa
tion is justified, and awareness of rubella and con
genital rubella syndrome should be included in 
health education in schools and communities.

At present, prenatal policy is to screen for 
rubella immunity at the first prenatal visit. If the 
patient is shown to be immune, the pregnancy is 
safe from risk of congential rubella syndrome, but 
if the patient is not immune, immunization is de
layed until postpartum.

Three of the 23 participants identified in this 
study as nonimmune reported at least one previ
ous pregnancy. One participant had been pregnant 
four times and still remained nonimmune. In an
other study, approximately one third of mothers 
who gave birth to babies with congenital rubella 
syndrome have had a previous child.5 Theoreti
cally, postpartum vaccination might prevent one 
third of the cases. Rubella screening results on 
prenatal charts should be documented prior to dis
charge postpartum just as rigorously as infants 
are screened for hypothyroidism and phenyl
ketonuria.

Patient compliance is an important issue in 
rubella immunization efforts. In this study, par
ticipants with seronegative tests (10 percent) were 
notified by a letter explaining the risks of rubella 
infection during pregnancy and offered free im
munization through the Student Health Service. 
However, only five of the 23 participants with 
seronegative test results returned for free immuni
zation. The study was concluded in early summer, 
and participant noncompliance may have been 
partly due to students relocating. Also, some par
ticipants may have sought immunization 
elsewhere. A public health nurse with the Student 
Health Service continued to make contact with 
participants not responding to the study letter.

Several strategies have been proposed5,7 to im
munize young women of childbearing age who are 
still at risk. To further reach susceptible individu
als, screening and vaccination could be made
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routine for primary care providers as well as at 
family planning clinics. Whenever possible, 
rubella immunity should be required. Susceptible 
hospital and clinic employees, both male and 
female (who may come in contact with pregnant 
patients), should be identified. Medical, physical 
therapy, and nursing students perhaps should have 
required rubella immunity for protection of both 
themselves and their patients.

Proof of rubella immunity should perhaps be a 
prerequisite for college admission. Men should 
also be included, since they can transmit disease 
to susceptible women. Military services require 
rubella immunity of recruits and have essentially 
eliminated rubella outbreaks common prior to this 
requirement.9

Since 1971 Colorado has required a premarital 
serologic test for rubella of all women applicants 
younger than 55 years old. The cost of this 
hemagglutination inhibition test is about $1, and 
seronegativity rate is about 14.4 percent.10

Finally, a cost-effective plan would include im
munization of populations at risk for congenital 
rubella syndrome and education of susceptible 
persons for the prevention of rubella and the con
sequences of congenital rubella syndrome.
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