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People who have cardiovascular disease are at increased risk of hospitalization or
death associated with influenza infection, and are included among the high-risk groups
for whom annual influenza vaccination is recommended. To measure the progress to-
ward the national year 2000 and 2010 objectives of a 60% annual influenza vaccination
of adults with high-risk conditions aged 18 to 64 years, we analyzed data from the
1997 to 2001 National Health Interview Surveys (NHIS) regarding persons with cardio-
vascular disease. The NHIS is an annual, cross-sectional survey representative of the
U.S., noninstitutionalized, civilian population. Estimated percentages of persons with
heart disease reporting influenza vaccination were relatively stable during the 1996–97
through 2000–2001 influenza seasons, with the highest levels in most groups occur-
ring in 1999–2000: 49.2% (95% confidence interval [CI], 44.1%–54.3%) among per-
sons aged 50 to 64 years; and 22.7% (95% CI, 18.2%–27.2%) among persons aged
18 to 49 years. Influenza vaccine coverage among adults aged 18 to 64 years with car-
diovascular disease is substantially below the national objective. Multiple strategies
are needed to improve vaccination coverage, such as increasing the awareness of and
demand for vaccination by persons with heart disease; increasing implementation by
providers of practices that have been shown to increase vaccination levels; and adopt-
ing of influenza vaccination by primary care providers and specialists as a standard of
care for persons diagnosed with cardiovascular disease. (Tex Heart Inst J 2004;31:22-
7)

eath resulting from respiratory and circulatory disease increases during
annual inf luenza epidemics.1, 2 Among persons with cardiovascular dis-
ease, influenza infection has been associated with increased risk of hospi-

talization because of pneumonia and influenza3 and with an increased risk because
of a broader combined outcome, including heart failure and myocarditis, in addi-
tion to pneumonia and influenza.4 Influenza vaccination can prevent influenza ill-
ness in 70% to 90% of healthy adults below 65 years of age.5,6 Moreover, influenza
vaccination has been associated with reductions in the risk of hospitalization for
cardiac disease and respiratory disease (pneumonia or influenza) during the influ-
enza season among persons aged 65 years and older, with or without high-risk
medical conditions.7 One observational study suggested that influenza vaccination
may be associated with a reduced risk of recurrent myocardial infarction,8 and an-
other found no such association.9

Influenza vaccination is recommended for persons at increased risk for compli-
cations from inf luenza, including all persons aged 65 years and older, and for
younger persons with chronic disorders of the pulmonary or cardiovascular sys-
tems.10 Influenza vaccination is also indicated for persons with chronic heart fail-
ure11 and has been proposed as a performance measure for quality of care in persons
who have had an acute myocardial infarction.12

Influenza vaccination coverage is low among persons aged 18 to 64 years with
high-risk conditions and has fallen considerably short of the 60% “Healthy People
2010” objective.13,14 The purpose of this study is to analyze recent data from the
National Health Interview Survey (NHIS) in order to evaluate 1) influenza vacci-
nation coverage among adults with heart disease, 2) factors associated with vac-
cination, and 3) trends in vaccination.
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Subjects and Methods

The NHIS, which is an annual, cross-sectional, house-
hold survey, was administered by personal interview to
a nationally representative sample of the U.S., nonin-
stitutionalized, civilian population aged 18 years and
older. A randomly selected adult within each sampled
household was asked to answer a detailed question-
naire. The final response rate for adults in 2001 was
74% (n=33,326 respondents). Respondents were asked,
“During the past 12 months, have you had a flu shot?”
They were also asked whether they had ever been told
by a doctor or other health professional that they had
“coronary heart disease,” “angina, also called angina
pectoris,” “a heart attack (also called myocardial infarc-
tion),” or “any kind of heart condition or heart disease
(other than the ones I just asked you about).”

Using 2001 NHIS data, we assessed the prevalence
of self-reported heart disease (one or more of the above
heart conditions) and the percentage of persons with
heart disease reporting inf luenza vaccination (vacci-
nation coverage) for selected demographic, health sta-
tus, and health care utilization variables, stratified by 
age group (18–49 and 50–64 years). We assessed trends 
in vaccination coverage during the 1996–97 through
2000–2001 inf luenza seasons by age group (18–49,
50–64, and ≥65 years) and risk group (one or more
heart conditions reported vs no reported medical indi-
cation for influenza vaccination). We used responses
to interviews conducted during January through June
of each NHIS survey year from 1997 through 2001 to
estimate influenza vaccination coverage for the influ-
enza season beginning the previous fall.

Respondents who refused to answer the inf luenza
vaccination question or did not know their status were
excluded from estimation of vaccination coverage
(<1.5%). The data were adjusted for nonresponse and
weighted to provide national estimates. The SUDAAN
software (Research Triangle Institute; Research Tri-
angle Park, NC) was used to calculate point estimates
and 95% confidence intervals (95% CI), and to assess
the associations of vaccination status with selected
variables.

Results

The prevalence of self-reported heart disease in 2001
was 5.3% (95% confidence interval [CI], 4.9%–5.7%)
among persons aged 18 to 49 years, 15.3% (95% CI,
14.2%–16.4%) among persons aged 50 to 64 years,
and 31.7% (95% CI, 30.4%–33.0%) among those 65
and older.

Among persons aged 18 to 64 years with heart dis-
ease, more than 80% had health insurance, more than
80% had a usual place of care, more than half report-
ed at least 4 doctor visits during the past 12 months,

and 42% to 61% had visited a medical specialist dur-
ing the past 12 months (Tables IA and IB). Among
that same age group, influenza vaccination was posi-
tively associated with the following variables: having at
least 1 other medical indication for influenza vaccina-
tion, having health insurance, having a usual place of
care, having visited the doctor at least 4 times during
the past year, and having seen a medical specialist 
during the past 12 months (Table I). Among persons
aged 18 to 49 years, hospitalization during the past 12
months and at least 1 emergency room visit during
the past 12 months were also positively associated with
influenza vaccination. Among persons aged 50 to 64
years, non-Hispanic whites were more likely than non-
Hispanic blacks or Hispanics to have been vaccinated,
and persons not in the work force were more likely
than those employed to have been vaccinated. None of
the demographic variables listed in Table I were asso-
ciated with influenza vaccination in the younger adults
(aged 18–49) who had heart disease.

Estimated inf luenza vaccination coverage in age-
specific subgroups of persons with heart disease or
with no reported high-risk condition varied by less
than 11% from the 1996–97 through 2000–2001 in-
fluenza seasons, with a steady increase observed from
1996–97 through 1999–2000 among persons aged 50
to 64 years, and a drop in coverage of 3 to 7 percentage
points from the 1999–2000 to the 2000–2001 season
in each subgroup (Fig. 1). Each year, higher coverage
was associated with increasing age and with high-risk
conditions. The highest coverage occurred during the
1999–2000 season in most subgroups: among persons
with heart disease, coverage for this season was 76.7%
(95% CI, 73.5%–79.9%) for persons aged 65 years
and older, 49.2% (95% CI, 44.1%–54.3%) for per-
sons aged 50 to 64 years, and 22.7% (95% CI, 18.2%–
27.2%) for those aged 18 to 49 years.

Discussion

In this study, persons with heart disease were more
likely to be vaccinated than were persons within the
same age group without any reported condition asso-
ciated with increased risk of influenza complications.
Moreover, we found that the likelihood of inf luen-
za vaccination among persons with heart disease in-
creased substantially with age. Nevertheless, vaccina-
tion coverage for persons with heart disease is below
the national target level, particularly for adults aged
18 to 49 years. Vaccine coverage in this age group has
remained stable during the past 5 years, with a slight
decrease in 2000–2001 in all groups that has been at-
tributed to delays in vaccine manufacturing and dis-
tribution.15 Missed opportunities for vaccination may
be frequent, since substantial proportions of persons
who visit doctors frequently are unvaccinated.
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Low vaccination coverage is attributed to a combi-
nation of factors: lack of systematic offering of vac-
cine to patients by physicians or providers at patient
visits during the vaccination season; lack of awareness
or interest in vaccination on the part of patients; and
concerns and fears of patients regarding the influen-
za vaccine. Among persons aged 18 to 64 years with
high-risk conditions who responded to a mail survey

in 2001 (Healthstyles©), the most commonly reported
reasons for not being vaccinated were 1) not being of-
fered vaccine by their provider or not knowing it was
needed (40%), 2) concern about side effects (22%),
and 3) believing that the shot doesn’t work (22%).*
(Respondents could provide more than 1 reason.)
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TABLE IA. Reported Demographic and Health Characteristics and Influenza Vaccination Coverage in Persons Aged
18–64 Years with Heart Disease, by Age Group, United States; 2001 National Health Interview Survey

Prevalence of Influenza Vaccination Coveragea

Characteristic (%) (%) (95% CI [range])b

18–49 Yrs 50–64 Yrs 18–49 Yrs 50–64 Yrs
Characteristic (n=1,057) (n=1,057) (n=1,050c) (n=1,045c)

Demographics
Sex: Male 40.8 53.4 20.9 (16.1–25.8) 42.2 (37.7–46.8)

Female 59.2 46.6 17.9 (14.5–21.4) 40.9 (36.1–45.7)

Race/ethnicity
White, non-Hispanic 77.8 81.4 20.0 (16.8–23.1) 44.8 (40.9–48.8)d
Black, non-Hispanic 11.6 10.8 15.4   (9.0–21.8) 25.2 (17.6–32.8)
Hispanic 7.6 5.6 13.8   (7.1–20.4) 27.0 (14.0–39.9)
Other 3.0 2.2 —e —e

Education level
Less than high school 14.6 21.4 19.7 (11.6–27.8) 35.3 (28.4–42.1)
High school graduate 28.4 31.1 17.7 (12.5–22.9) 41.2 (35.2–47.1)
More than high school 57.0 47.5 19.9 (16.3–23.4) 45.0 (40.0–50.0)

Employment
Employed 70.1 49.4 17.7 (14.7–20.7) 37.0 (32.7–41.3)d
Unemployed 3.5 2.4 —e —e

Not in work force 26.4 48.2 24.0 (17.4–30.7) 47.9 (42.7–53.1)

Health Status
Reported heart conditionsf

Coronary artery disease 14.0 41.2 22.3 (14.5–30.1) 46.9 (41.3–52.5)
Angina 12.3 27.1 24.4 (16.4–32.4) 44.1 (37.8–50.4)
Heart attack or myocardial 12.1 33.3 17.8 (10.2–25.4) 43.0 (37.0–46.3)

infarction

≥1 heart conditionf

Coronary artery disease, angina, 27.5 61.7 20.2 (14.7–25.7) 44.2 (39.9–45.8)
or myocardial infarction

Other heart condition only 72.5 38.3 18.8 (15.5–22.1) 37.4 (31.9–42.9)
Total 100.0 100.0 19.1 (16.4–21.8) 41.6 (38.3–44.9)

Other reported conditionsg

≥1 other condition reported 29.4 46.3 25.3 (19.8–30.8)d 47.8 (42.6–53.0)d
No other condition reported 70.6 53.7 16.8 (13.7–19.9) 35.8 (31.4–40.2)

Perceived health
Excellent or very good 50.5 27.0 16.8 (13.2–20.3)d 34.3 (28.0–40.7)d
Good 27.0 31.2 18.8 (13.1–24.5) 41.5 (35.5–47.6)
Fair 15.1 25.2 17.4 (10.6–24.3) 49.1 (41.7–56.5)
Poor 7.4 16.7 40.3 (27.0–53.6) 42.6 (34.0–51.2)

a Weighted proportion of respondents to the 2001 National Health Interview Survey reporting receipt of flu shot during the past
12 months.

b 95% confidence interval.
c Influenza vaccination status missing for respondents with heart disease (7/1,057 ages 18–49, 12/1,057 ages 50–64).
d P value <0.05 for Wald χ2 test of association of influenza vaccination status and indicated variable, in specified age group.
e Did not meet standard of reliability: either the sample size was <30 or the relative standard error (standard error/estimate) was >0.30.
f Respondents could respond yes to ever having been told by a doctor or health professional that they had >1 type of heart condition.
g Includes report of at least one condition associated with increased risk of complications from influenza infection: emphysema
(ever), chronic bronchitis (past 12 months), asthma (episode or attack in past 12 months), diabetes (ever), weak or failing
kidneys (past 12 months), leukemia or blood cancer (ever), or other cancers diagnosed in the past 12 months (excluding non-
melanoma skin cancer).

*CDC; unpublished data.



lower for blacks and Hispanics compared with whites,
although the differences were not statistically signi-
ficant for persons aged 18 to 49 years. Racial and 
ethnic disparities in influenza vaccination have been
documented consistently, and these disparities persist
after controlling for such factors as demographics, ac-
cess to care, and utilization of care.18,19 For Hispanics,
English f luency appears to explain much of the dif-
ference;18 however, the reasons for these disparities 
between blacks and whites are poorly understood.
Survey findings suggest that among persons who were
not vaccinated, reasons for non-vaccination were sim-
ilar for blacks and whites.20 The persistence of this dis-
parity among persons who frequently encounter the
healthcare system suggests that access to care is not a
central factor explaining the disparity. Overall, we
found much lower vaccination coverage for persons
without health insurance, without a usual place of 
care, or with few recent doctor visits, indicating the im-
portance of access to care, particularly among young-
er persons.

Systematic offering of vaccine by providers may be
more difficult when the indications for vaccine are
health conditions rather than age. Influenza vaccina-
tion is recommended for all persons aged 50 to 64
years, because 1) about one third of persons in this age
group have a high-risk condition, 2) an age-based ap-
proach may be more effective in improving coverage
in those at higher risk, and 3) 50- to 64-year-olds who
are at lower risk can benefit from vaccination.10 In-
terventions such as standing orders or provider re-
minders are necessary to ensure high vaccination rates;
however, implementation of such interventions is in-
frequent.16 Many persons with cardiac conditions see
subspecialists, and subspecialists are less likely to rec-
ommend influenza vaccination than are generalists.16

Recently published standards for the immunization of
adults recommend that both primary care healthcare
professionals and specialists should include routinely
recommended vaccinations as part of their care.17

We found that inf luenza vaccination coverage
among persons with heart disease was significantly
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TABLE IB. Reported Health Care Access and Utilization Characteristics and Influenza Vaccination Coverage in
Persons Aged 18–64 Years with Heart Disease, by Age Group, United States; 2001 National Health Interview Survey

Prevalence of Influenza Vaccination Coveragea

Characteristic (%) (%) (95% CI [range])b

18–49 Yrs 50–64 Yrs 18–49 Yrs 50–64 Yrs
Characteristic (n=1,057) (n=1,057) (n=1,050c) (n=1,045c)

Health Care Access and Utilization
Health insurance

Has health insurance 84.6 90.5 20.7 (17.6–23.8)d 44.0   (5.7–15.8)d
No health insurance 15.4 9.5 10.7   (5.7–15.8) 18.9 (11.1–26.7)

Usual place of care
Yes 88.2 95.1 21.0 (18.1–24.0)d 43.2 (39.8–46.6)d
No 11.8 4.9 —e —e

Doctor visits, past 12 months
None 12.8 7.6 7.7   (2.8–12.7)d —d,e

One 11.2 7.2 8.2   (2.2–14.1) 33.4 (22.3–44.6)
2–3 21.2 18.0 18.5 (12.7–24.4) 38.1 (30.5–45.8)
4–9 28.3 35.1 23.0 (17.3–28.7) 43.6 (37.4–49.7)
≥10 26.5 32.1 25.4 (19.3–31.4) 49.4 (43.2–55.7)

Saw medical specialist, past 12 months
Yes 41.9 61.1 25.5 (20.9–30.2)d 47.9 (43.5–52.4)d
No 58.1 38.9 14.5 (11.2–17.7) 32.0 (27.4–36.5)

Hospitalized, past 12 months
Yes 16.0 25.6 25.7 (18.3–33.1)d 45.9 (39.2–52.6)
No 84.0 74.4 17.9 (15.0–20.8) 40.3 (36.5–44.2)

Emergency room visits, past 12 months
None 65.0 65.6 16.5 (13.2–19.7)d 41.3 (37.0–45.5)
One 18.9 20.5 23.5 (16.1–30.9) 47.3 (39.8–54.8)
≥2 16.2 13.9 24.9 (17.2–32.6) 35.1 (26.4–43.8)

a Weighted proportion of respondents to the 2001 National Health Interview Survey reporting receipt of flu shot during the past
12 months.

b 95% confidence interval.
c Influenza vaccination status missing for respondents with heart disease (7/1,057 ages 18–49, 12/1,057 ages 50–64).
d P value <0.05 for Wald χ2 test of association of influenza vaccination status and indicated variable, in specified age group.
e Did not meet standard of reliability: either the sample size was <30 or the relative standard error (standard error/estimate) was >0.30.
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All data used in this analysis were from self-reports
without validation. In addition, the specific influenza
season during which the vaccination was reportedly
received could not be exactly determined. The validi-
ty of self-reported influenza vaccination is considered
high.21 The validity of self-reported diabetes and hy-
pertension is considered moderate.21 To our knowl-
edge, the validity of self-reported heart disease from
NHIS respondents has not been evaluated.

Persons with heart disease are at increased risk of
hospitalization or death resulting from influenza in-
fection, and the benefits of influenza vaccine in pre-
venting serious complications of inf luenza infection
are well documented. A substantial proportion of 
high-risk persons aged 18 to 64 are not aware that they
should be vaccinated, which highlights the importance
of systematic offering of influenza vaccination by phy-
sicians. Primary care providers and cardiologists should
work together to ensure that secondary prevention
measures such as influenza and pneumococcal vaccina-
tion are offered to their patients with heart disease. Al-
though changing patients’ attitudes and beliefs about
influenza vaccination and increasing the demand for
vaccination is important, provider recommendation
remains a very strong predictor of vaccination.22
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