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Purpose: The Centers for Disease Control (CDC) identify women in their second and third trimesters as
a high-risk population warranting influenza vaccination. This study attempted to characterize under-
standing of these guidelines and obstacles to their implementation in a suburban community.

Methods: Family physicians and obstetricians with admitting privileges to a community-based hospi-
tal were surveyed regarding estimated vaccine availability and administration in their practices and re-
garding knowledge of indications and contraindications to influenza vaccination in pregnancy.

Results: Of the 20 obstetricians and 66 family physicians completing the survey, 68.4% of obstetri-
cians and 90.5% of family physicians carried the vaccine in their offices (P � .027). Both obstetricians
and family physicians incorrectly perceived multiple factors as contraindications to influenza vaccina-
tion in pregnancy. Obstetricians and family physicians reported similar proportions of their pregnant
patients received the vaccine (35 versus 40%).

Conclusions: In this study, more family physicians had the influenza vaccine available than obstetri-
cians, but there was no difference in estimated rates of vaccination during pregnancy or in the under-
standing of its indications and contraindications. Finally, no physicians in our community reported pro-
viding influenza vaccination in pregnancy at recommended frequencies. Further research is needed to
clarify methods of improving vaccination rates in both family practice and obstetric settings. (J Am
Board Fam Pract 2004;17:287–91.)

Every year, the influenza virus affects 10% to 20%
of the US population, with hundreds of thousands
of patients hospitalized because of influenza infec-
tion and complications.1 Each epidemic results in
more than 100,000 hospitalizations and more than
20,000 deaths.2,3 The influenza virus constantly
undergoes genetic recombination of the coding for
surface antigens. Point mutations result in minor
structural changes (antigenic drift) of these pro-
teins, whereas genetic recombination resulting in
more major alterations in surface antigens (anti-
genic shift) clinically accounts for major periodic
epidemics of disease. Both frustrate the develop-
ment of immunity on an individual or global scale.

Aerosolized respiratory secretions transmit the
influenza virus. These secretions attach to respira-

tory epithelium and are shed for 5 to 10 days after
an incubation period of 1 to 5 days. Confounding
efforts to contain the disease, the period of maximal
communicability may start 1 to 2 days before symp-
tom onset. Classic symptoms of fever, myalgia,
cough, and headache are seen in only about 50% of
infections, depending on prior immunologic expo-
sure to antigenically similar viruses and other as-
pects of the host’s general condition. Although the
duration of illness generally does not exceed 3 to 5
days, some may experience prolonged symptoms of
cough, malaise, and fatigue for weeks.4

In addition to being a frequent cause of morbid-
ity, influenza infection often contributes to mortal-
ity from associated complications. The elderly and
those with pre-existing pulmonary disease are par-
ticularly susceptible to secondary bacterial pneu-
monia. Influenza infection also often exacerbates
long-term health problems, carrying significant
morbidity and mortality implications as well. Al-
though less common, primary influenza pneumonia
carries a high case-fatality rate. Other conditions,
such as Reye syndrome and myocarditis, are much
more rare.

Because numerous problems surround efforts to
stop the spread of the virus through isolation or
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treatment of infected persons, most prevention ef-
forts focus on immunization of at-risk populations.
Because of antigenic drift of the influenza virus, the
vaccine is reformulated annually to contain inacti-
vated antigens of the strains deemed most likely to
cause infection in the coming year. Although effi-
cacy of the vaccine varies widely with host and
environmental factors, it is up to 90% effective in
preventing disease among healthy, immunocompe-
tent adults.5 Even among the elderly, it is approx-
imately 60% effective in preventing hospitaliza-
tions.6 Adverse reactions are mild, with 10% to
64% experiencing limited local reactions (soreness
or redness) but other symptoms (including fever,
myalgia, headache, or fatigue) occurring no more
often than with placebo.4,7

Whereas 40% to 50% of hospitalizations and
90% of deaths occur in patients over 65 years old,
studies have also demonstrated increased risk of
complications in younger patients residing in long-
term care facilities; those with chronic diseases,
such as asthma; and pregnant women.4 Efficacy is
maximized if the vaccine is administered 2 weeks
before exposure to the virus.8 The Centers for
Disease Control (CDC) identified at-risk popula-
tions for the 2003 to 2004 influenza season (Table
1), eliminating the previously accepted tiered fash-
ion of vaccination prioritization.

Women in their second and third trimesters of
pregnancy have an increased risk of influenza-
related complications including pneumonia and a
4-fold risk of hospitalization.9 Because these hos-
pitalization rates are comparable with those of non-
pregnant women with high-risk medical condi-
tions, the CDC has adopted similar guidelines
regarding vaccination for both groups. Women
who will be in the second or third trimester during
influenza season and all pregnant women with ad-
ditional high-risk medical conditions should re-
ceive vaccination in the fall. Some advocate avoid-
ance of vaccination during the first trimester and
instead vaccinate during preconception planning or
after 14 weeks’ gestation.4 The first trimester poses
no significant increase from baseline in the risk of
influenza-related complications, and routine ad-
ministration of any vaccine during this time may
prompt anecdotal association with naturally occur-
ring spontaneous miscarriage. Adverse effects from
influenza vaccination are uncommon. Localized
soreness is frequently noted; infrequent mild symp-
toms, such as fever, malaise, and myalgias, are re-

ported with frequency similar to that of placebo
injection. These symptoms usually occur after the
initial vaccination and last only 1 to 2 days. Breast-
feeding is not a contraindication to vaccination.

Despite publication of these guidelines, rates of
vaccination among high-risk patients remain
low.10–12 Many possible explanations exist for this
discrepancy, including vaccine unavailability, logis-
tic concerns, poor reimbursement, fear of side ef-
fects, and lack of adequate patient or physician
education. This survey tool was designed to assess
physicians’ individual practice styles and awareness
of CDC recommendations for influenza vaccina-
tion during pregnancy. It is our hope that by char-
acterizing the understanding and application of
current knowledge to patient care, obstacles can be
identified, and more effective interventions can be
designed to increase rates of vaccination among
pregnant women in the community.

Methods
The study population comprised all family physi-
cians and obstetricians with admitting privileges at

Table 1. Candidates for Influenza Vaccination

High risk
All persons over 65 years old
All persons in long-term care facilities
All persons over 6 months old with chronic illness
Disorders of pulmonary or cardiovascular systems (eg,

asthma)
Chronic metabolic diseases (eg, diabetes mellitus)
Renal dysfunction
Hemoglobinopathies
Immunosuppression (eg, HIV)
Children 6 months to 18 years old on long-term aspirin

therapy
Healthy children 6 to 23 months old
Household contacts of children under 2 years old
Women who will be in their second or third trimester

during influenza season
Health care workers
Household contacts of other high-risk persons

Other
Anyone without contraindications wishing to decrease their

probability of infection
Vaccine contraindications

Severe allergy to any vaccine component
Allergy to egg
Allergy to thimerosal
Allergic reaction to prior vaccine administration
Moderate to severe acute illness
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Santa Monica-UCLA Medical Center in Santa
Monica, California. A survey was designed to as-
certain the general knowledge of the indications
and contraindications to influenza vaccination in
pregnancy, as well as the estimated availability and
frequency of administration of the vaccine in the
participating physicians’ offices (survey available on
request). This anonymous survey was mailed to
each physician in December 2001, with a second
“reminder” mailing sent approximately 1 month
later.

The survey inquired about the availability of the
influenza vaccine in the physicians’ offices during
the influenza season and whether the physicians
administer the vaccine during pregnancy. The sur-
vey also assessed whether various maternal con-
ditions were deemed relative indications or con-
traindications to influenza vaccination during
pregnancy. Last, physicians were asked to estimate
the frequencies with which the influenza vaccine is
requested and received by pregnant patients in
their practices.

Responses were tallied by a blinded third party.
Statistical analysis was performed; p values were
calculated by Fisher’s exact or t test as appropriate
and equal variance assumed within practices for
continuous variables.

Results
A total of 184 physicians met entry criteria: 67
obstetricians (36.4%) and 117 family physicians
(63.6%). After the initial and reminder mailings, 99
responses (53.8%) were received. Of these, 20 were
obstetricians (20.2%) and 66 were family physicians
(66.7%). The remaining 13 responses were gyne-
cological subspecialists or did not specify their
practice type and were excluded. Not every physi-
cian answered all questions polled on our survey,
which was taken into account during statistical
analysis.

Availability and Administration of the
Influenza Vaccine
Significantly fewer obstetricians reported influenza
vaccine availability in their office than family phy-
sicians (68.4% versus 90.5%; P � .027). There was
no significant difference between obstetricians and
family physicians with regard to whether they ad-
minister the influenza vaccine during pregnancy
(79% versus 72%; P � .406), as shown in Figure 1.

Perceived Contraindications
The survey was designed to ascertain physicians’
views on suggested relative contraindications to
administering the influenza vaccine during preg-
nancy. The maternal conditions surveyed were as
follows: first trimester, second trimester, third
trimester, gestational diabetes, pregnancy-induced
hypertension, advanced maternal age, maternal
heart disease, maternal lung disease, history of pre-
term labor, and history of intrauterine fetal demise.
No significant difference was found between the
responses of the two comparison groups, with p
values for each comparison �0.05 (Table 2).

Request for and Receipt of Influenza Vaccine
in Pregnancy
The estimated frequency of request or receipt of
the influenza vaccine during pregnancy was re-
ported by physicians as a continuous variable. As
shown in Figure 2, 26.9% of pregnant women re-
quested an influenza vaccine from their obstetrician
compared with 17.1% who requested vaccination
from their family physician (P � .051, by t test for
equality of means). Whether administered by their
family physician, obstetrician, or other health care
provider, obstetricians reported that 34.5% of their
pregnant patients received the influenza vaccine,
whereas family physicians reported 40.1% (P �
.453).

Discussion
This study demonstrates that although family phy-
sicians in our community are more likely than ob-
stetricians to carry the influenza vaccine in their
offices, there is no statistically significant difference
in the frequency of vaccine administration during

Figure 1. Administration of influenza vaccine during
pregnancy as reported by practice type. FP: family
physician; OB: obstetrician.
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pregnancy. Although our data suggest that obste-
tricians may field more requests for the influenza
vaccine from their pregnant patients, there was no
statistically significant difference between the two
practice types in the reported receipt of the vaccine.
One possible explanation for these results is that
family physicians, who are generally well-versed in
preventive services such as immunizations, may be
more likely to offer vaccines in their offices but also
may become overly wary of administering vaccines
during pregnancy. Conversely, obstetricians may
not carry the vaccine as frequently because of lo-
gistic or other concerns.

Epidemiologic data demonstrate the peak of in-
fluenza season occurring in the 4-month period
between December and March over 90% of the last
25 years.4 Because the second and third trimesters
encompass 26 weeks’ time, only 17% of pregnant
women would not be expected to have an increased
risk during the peak season, thus not warranting
immunization. This model does not take into ac-

count seasonal variations in birth rates or exclusion
because of history of allergy to a vaccine compo-
nent. Nonetheless, based on these estimates and
CDC recommendations, one might anticipate a
goal immunization rate of greater than 70% of this
high-risk population. In contrast, both family phy-
sicians and obstetricians reported administering the
influenza vaccine to less than 40% of their pregnant
patients, demonstrating the need for appropriate
interventions to increase influenza vaccination rates
in pregnancy.

A number of maternal conditions were perceived
as potential contraindications to influenza vaccina-
tion during pregnancy. The most common of these
were the first trimester, history of preterm labor,
history of intrauterine fetal demise, and pregnancy-
induced hypertension; none of these are listed by
the CDC as contraindications. According to CDC
guidelines, the only absolute contraindications to
the influenza vaccine during pregnancy are a his-
tory of allergy to its components and a moderate to
severe febrile illness. Furthermore, although some
may consider the first trimester a period of relative
contraindication, even this administration has
shown no adverse maternal or fetal effects.4

Another potentially significant obstacle to influ-
enza vaccination during pregnancy was physician
reimbursement. Several responders remarked that
reimbursement from insurance companies played a
part in whether they stocked the vaccine in their
offices and whether it was administered to pregnant
patients. Although they acknowledged the indica-
tions for the vaccine, some obstetricians stated that
insurance plans have refused reimbursement for
vaccination because they were not the patient’s

Table 2. Perceived Relative Contraindications to the Administration of Influenza Vaccine during Pregnancy

Condition

‘Relative Contraindication’ Response

Overall P valueFamily Physicians Obstetricians

First trimester 63.2% (36/57) 64.7% (11/17) 63.5% .573
Second trimester 5.4% (3/56) 0% (0/17) 4.1% .446
Third trimester 8.8% (5/57) 0% (0/18) 6.7% .243
Gestational diabetes 3.6% (2/56) 0% (0/17) 2.7% .586
Pregnancy-induced hypertension 11.1% (6/54) 6.7% (1/15) 10.1% .523
Advanced maternal age 5.8% (3/52) 0% (0/17) 4.3% .422
Maternal heart disease 1.7% (1/58) 0% (0/19) 1.3% .753
Maternal lung disease 1.7% (1/58) 0% (0/19) 1.3% .753
History of preterm labor 15.7% (8/51) 5.9% (1/17) 13.2% .281
History of intrauterine fetal demise 14.6% (7/48) 0% (0/15) 11.1% .133

Figure 2. Frequencies of patient request and receipt of
influence vaccination during pregnancy as reported by
practice type. FP: family physician; OB: obstetrician.
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primary care provider for this “preventive” service.
Although patients may still be instructed to obtain
vaccination elsewhere, this additional obstacle to
recommended obstetrical care may result in lower
immunization rates.

One limitation of this study is that it surveyed
only physicians with admitting privileges to one
community hospital, with limited numbers and un-
known applicability to other practice environ-
ments. Some physicians with privileges may not be
actively practicing obstetrics, so the survey re-
sponses may not precisely reflect current practice in
the area. Local variations may also limit generaliz-
ability. The possibility of a response bias also can-
not be excluded. Finally, the survey involved self-
reporting of vaccination rates rather than directed
chart reviews, introducing a possible source of in-
accuracy.

In conclusion, this study found no difference
between family physicians and obstetricians with
regard to their understanding of the indications and
contraindications to influenza vaccination during
pregnancy but did demonstrate a significant differ-
ence between them in the availability of the vaccine
in their offices. It also raises the possibility of re-
imbursement restrictions as a significant obstacle
to recommended vaccination among pregnant
women, suggesting an area for policy improve-
ments in health care. In addition, this study dem-
onstrates discrepancies, similar to those reported in
other studies,10,11 between CDC recommendations
for influenza vaccination during pregnancy and the
reported frequency of administration. Further re-
search is required to determine effective methods
of increasing vaccination rates in this high-risk
population, which may include educational semi-
nars, chart reminders, or other interventions.
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