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Abstract
Background— This study examined patterns of use of three adult preventive services— influenza
vaccination, pneumococcal polysaccharide vaccination, and colorectal cancer (CRC) screening;
factors associated with different use patterns; and reasons for non-use.

Methods— Data from 3675 individuals aged 65 and older responding to the 2004 National Adult
Immunization Survey, which included a CRC screening module, were analyzed in 2005–2006.
Descriptive statistics were used to characterize patterns of use of preventive services, and to assess
reasons for non-use. Polytomous logistic regression modeling was used to identify predictors of
specific use patterns.

Results— Thirty-seven percent of respondents were current with all three preventive services; 10%
were not current with any. Preventive services use varied by demographic and health care utilization
characteristics. Having a recent visit to a doctor or other health provider was the most consistent
predictor of use. Concern about side effects was the most frequently-cited reason for not having an
influenza vaccination (25%), while not knowing that the preventive service was needed was the most
common reason for non-use of pneumonia vaccination (47%) and CRC tests (44% FOBT, 51%
sigmoidoscopy, 47% colonoscopy).

Conclusions— Rates of influenza and pneumonia vaccination and CRC screening are suboptimal.
This is especially apparent when examining the combined use of these services. Patient and provider
activation and the new “Welcome to Medicare” benefit are among the strategies that may improve
use of these services among older Americans. Ongoing monitoring and further research are required
to determine the most effective approaches.
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INTRODUCTION
Immunization and screening are important components of preventive health care for older
Americans. Annual influenza vaccination and one-time pneumococcal vaccination with
pneumococcal polysaccharide vaccine (PPV) for all adults aged 65 and older are recommended
by the Advisory Committee on Immunization Practices.1 In addition, routine screening for
colorectal cancer (CRC) beginning at age 50, with no upper age limit, is recommended by the
U.S. Preventive Services Task Force2 and other national expert groups. Both types of
immunization and CRC screening have been shown to reduce morbidity and mortality,1,3 and
they are covered benefits under the Medicare program.4 They also have been ranked highly as
important and cost-effective preventive services.5 Nevertheless, influenza and pneumonia
vaccination and CRC screening have lower utilization among adults aged 65 and older
compared with other Medicare-covered preventive services such as Pap smears, mammograms,
and cholesterol checks.6

Previous studies have examined rates of use of adult immunization and/or CRC screening,
documenting variations by gender, race/ethnicity, and geographic location.7–12 Studies that
have examined more than one of these preventive services have generally assessed each service
separately. Less is known about patterns of use by preventive service type, or whether older
adults’ reasons for not using these services are similar. Understanding patterns of use and
reasons for non-use may help in identifying and implementing strategies to improve use. The
present study adds to the public health literature by examining, in a national sample of older
adults, patterns of use of the influenza vaccination (commonly known as the flu shot),
pneumococcal vaccination with PPV (commonly known as the pneumonia shot), and CRC
screening; the demographic, health status, and health care utilization factors associated with
different use patterns; and reasons for non-use of these preventive services.

METHODS
Data Source

Data from the 2004 National Adult Immunization Survey (NAIS) were used in this study. The
2004 NAIS, sponsored by the National Immunization Program of the Centers for Disease
Control and Prevention, was designed to provide national estimates of influenza vaccine
coverage among individuals aged 50 years and older, and of pneumococcal vaccine coverage
among individuals aged 65 and older. In addition, the 2004 NAIS included a module on CRC
screening practices that was sponsored by the National Cancer Institute and administered to
individuals aged 65 and older. This module was adapted from a survey of Medicare
beneficiaries conducted in North and South Carolina in 2001 and 2002 (http://www.mrnc.org/
mrnc_web/data/crcproject.aspx).

The NAIS sample was drawn from the first quarter of the 2004 National Immunization Survey
sampling frame and represented a national, random-digit dial sample of households.13 The
survey was administered by telephone between January and May of 2004. Households with
residents in the civilian, noninstitutionalized population who were aged 50 or older were
selected for the NAIS sample. After determining the eligibility of the persons in the household,
one individual was selected to participate in the interview. The survey response rate, calculated
according to Council of American Survey Research Organizations guidelines, was 51.4%. A
total of 3,675 interviews were conducted with persons aged 65 years and older.

Respondents aged 65 and older were asked whether they had been vaccinated against influenza
ever and during the past flu season (i.e., between September 2003 and the date of the interview);
if vaccinated during the past flu season, they were asked the type of facility from which they
received the vaccination, and if not vaccinated during the past flu season, they were asked their
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main reason for not receiving a vaccination. Respondents were also asked whether they had
ever been vaccinated against pneumonia, and if they had not, their main reason for not having
this immunization. Next, after hearing descriptions of fecal occult blood testing (FOBT),
sigmoidoscopy, and colonoscopy, they were asked whether they had ever received each test,
with follow-up questions to ascertain when they had their most recent test, and the reason for
the test. Respondents who had never had the test were asked, “what is the main reason you
have not had this test?”, and were read a list of possible reasons from which to choose. They
also were asked questions about demographics, health status, and whether they had seen a
doctor or other health care professional between September 2003 and the date of the interview.
The interview took about 15 minutes to complete. More information about the 2004 NAIS,
including the survey instrumentation, is available at: http://www.cdc.gov/nis/faq_nais.htm.

Measures
Demographic measures included the respondent’s age, race/ethnicity, gender, educational
attainment, and residence in a metropolitan statistical area (yes or no). Respondents reporting
a racial/ethnic background other than non-Hispanic white, non-Hispanic black, or Hispanic
(n=92) were grouped with non-Hispanic whites due to small sample sizes and to permit stable
estimates. Health status was measured by respondents’ self-reports of whether they were in
excellent, very good, good, fair, or poor health. Health care utilization was measured by
whether respondents had visited a doctor or other health care professional recently.

Respondents were regarded as current with influenza vaccination recommendations if they
reported having a flu shot during the last flu season. They were considered current with PPV
recommendations if they reported ever having a pneumonia shot. They were considered current
with CRC screening recommendations if they reported having FOBT in the past year,
sigmoidoscopy in the past 5 years, or colonoscopy in the past 10 years, regardless of the reason
for the test.

Statistical Analysis
Descriptive statistics were used to characterize respondents’ immunization and CRC screening
status, including patterns of use of the three preventive services. Descriptive statistics also were
used to assess respondents’ reasons for not having a flu shot, pneumonia shot, or CRC screening
tests if they were not current with these preventive services, and place of service for the most
recent flu shot.

Contingency tables with chi-square tests were used to examine associations between
demographic, health status, and health care utilization variables and preventive services use
categories. A polytomous logistic regression model was estimated to assess demographic,
health status, and health care utilization predictors of specific patterns of use. The model
included a five-level dependent variable (not current with any preventive service, current with
flu and/or pneumonia shot only, current with CRC screening only, current with CRC screening
and flu or pneumonia shot, current with all three preventive services); lack of currency with
any preventive service was the referent group. The interaction of race/ethnicity and education
was tested in the model because of its previously-reported significance in an analysis of
vaccinations.10 It was not statistically significant, and therefore was excluded from the final
model.

To determine whether currency with one preventive service predicts currency with another, a
subsidiary analysis was conducted in which three separate logistic regression models were
estimated. Currency with the flu shot, the pneumonia shot, and CRC screening were the
dependent variables in these models, which incorporated the same set of explanatory variables
as in the previously-described polytomous logistic regression model. Additional explanatory
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variables in these models were currency with the pneumonia shot and CRC screening (flu shot
model); currency with the flu shot and CRC screening (pneumonia shot model); and currency
with the flu and pneumonia shots (CRC screening model).

The Survey Data Analysis (SUDAAN) computer package version 9.0.1 was used for all
analyses. All analyses incorporate survey weights that adjust for the probability of selection
into the sample, presence of multiple telephone lines in the household, and survey nonresponse.
The analyses were conducted in 2005–6.

RESULTS
Characteristics of the Study Population

Over half of the respondents were between 65 and 74 years of age and female; about 13% were
of non-Hispanic black or Hispanic race/ethnicity (Table 1). One-third had more than a high
school education, and over three-quarters resided in a metropolitan statistical area. Three-
quarters rated their health status as excellent, very good, or good. Only 12% indicated that they
had not had a recent visit to a doctor or other health care professional. Seventy-four percent
reported being current with flu shot recommendations, while 64% were current with pneumonia
shot and 58% with CRC screening recommendations. When assessed by specific modality, 7%
were current with CRC screening by FOBT only, 37% by colorectal endoscopy only, and 11%
by both FOBT and colorectal endoscopy (data not shown). The demographic distribution of
the weighted sample was comparable to the U.S. Census Bureau report of the 2004 population
of adults aged 65+ for sex, race, and educational attainment. More information about this
population can be found at: http://factfinder.census.gov/servlet/ACSSAFFPeople?
_submenuld=people_3&_sse=on.

Patterns of Preventive Services Use
Thirty-seven percent of respondents were current with all three preventive services, while 10%
were not current with any of them (Figure). Thirty-two percent were current with one or both
vaccinations, but not CRC screening. Thirteen percent were current with CRC screening and
one of the vaccinations, while eight percent were current with CRC screening only.

Ninety percent of respondents who were current with the flu shot received this service in a
medically-related place such as a doctor’s office (>50%), clinic/health center (20%), or
pharmacy/drug store (6%), compared with only 10% who received the shot in a non-medically
related place such as at home or work. Estimates for where the flu shot was received were
similar regardless of whether respondents were current with the pneumonia shot or CRC
screening (data not shown).

Table 2 shows preventive services by use category and according to respondents’ demographic,
health status, and health care utilization characteristics. It identifies the most prevalent use
categories for various groups. For example, being current with all three preventive services
was the most prevalent use category for respondents aged 65–79, of non-Hispanic white race/
ethnicity, with a high school or more education, and with a recent doctor/other health provider
visit. In contrast, currency with one or both vaccinations but not CRC screening was the most
prevalent use category among those aged 80+, of Hispanic or non-Hispanic black race/
ethnicity, with less than a high school education, and who lacked a recent doctor/other health
provider visit.

In bivariate analyses, increasing respondent age was associated with greater likelihood of being
current with vaccination only. Younger respondents were more likely to be current with CRC
screening only or CRC screening and one of the vaccinations. Hispanics and non-Hispanic
blacks were more likely than non-Hispanic whites to lack currency with any of the preventive
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services, and less likely to be current with all three. Women were more likely than men to be
current with one or both vaccinations but not CRC screening, and less likely to be current with
CRC screening and one of the vaccinations. Greater educational attainment was associated
with currency with all three preventive services, while the likelihood of not being current with
any preventive service was lower among individuals with more education. A similar pattern
was evident for individuals who reported a recent doctor/other health provider visit: they were
more likely to be current with all three services and less likely to lack currency with any of
them compared with individuals who did not have a recent visit. Respondents who rated their
health as fair or poor were less likely to be current with CRC screening only.

Predictors of Preventive Services Use
In the polytomous logistic regression model shown in Table 3, currency with one or more of
the preventive services was compared against not being current with any service. Having a
recent doctor/other health provider visit was the only consistent predictor of currency with one
or more of the services across all levels of the model. Being of non-Hispanic white race was a
predictor of currency with all categories of preventive services use except CRC screening only.
Having more than a high school education was a predictor of currency with CRC screening
only as well as with all three services. Age was not a consistent predictor. Gender, location in
a metropolitan statistical area, and self-rated health status did not predict preventive services
use. The subsidiary analysis—conducted to assess determinants of currency with each
preventive service separately—confirmed that being current with one service was predictive
of currency with another (data not shown).

Reasons for Not Having a Flu Shot, Pneumonia Shot, or CRC Screening Tests
Reasons given for not having a flu shot, pneumonia shot, or CRC screening tests by respondents
who were not current with these preventive services were similar for the pneumonia shot and
CRC screening tests, but differed markedly for the flu shot (Table 4). The most frequently-
cited reason for not having a flu shot was concern about the vaccine’s side effects (25%),
followed by the belief that the vaccine wasn’t needed or not knowing that it was needed (23%).
In contrast, the belief that the service wasn’t needed or not knowing that it was needed was the
most common reason given for not having a pneumonia shot (47%) or CRC screening tests
(44% for FOBT, 51% for sigmoidoscopy, 47% for colonoscopy). The doctor not
recommending or ordering the service was the second most common reason for not having a
pneumonia shot (20%) or CRC screening tests (21% FOBT, 26% sigmoidoscopy, 30%
colonoscopy). This reason was mentioned by only 2% of respondents who were not current
with the flu shot, however. Other reasons for not having flu shots or CRC tests were much less
frequently cited.

DISCUSSION
This analysis of 2004 national survey data indicates modest increases in use rates by U.S. adults
aged 65 and older of influenza vaccination (74%), pneumonia vaccination (64%), and CRC
screening (58%) over the past few years.7,10,14 Data from the 2003 National Health Interview
Survey showed that 56% of men and 49% of women aged 65+ were current with CRC
screening;7 the 2003 NAIS documented that of individuals aged 65+, 68% were current with
influenza vaccination and 60% with pneumonia vaccination.10 In this study, only about one-
third of older adults were current with all three preventive services, and 10% were not current
with any of them. That only 37% of older adults were current with all three recommended
services is especially noteworthy because 88% of the study sample reported visiting a doctor
or other health professional at least once during the nine months preceding the interview.
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Having a recent provider visit was a strong and consistent predictor of preventive services use.
In addition, being of non-Hispanic white race/ethnicity and having more than a high school
education were predictors of currency with all three preventive services. In contrast, nearly
one-quarter of Hispanics and non-Hispanic blacks lacked currency with any of the services,
compared with only 8% of non-Hispanic whites. Not knowing the service was needed and the
doctor not recommending or ordering it were the most common reasons for not having a
pneumonia vaccination or CRC screening tests. Concerns about side effects and not knowing
the service was needed were the most common reasons for not having an influenza vaccination.

These findings highlight the need for improvements in delivery of preventive services to older
adults. If all older adults reporting a recent provider visit had been offered and accepted the
three preventive services, the proportion current with them would have more than doubled,
perhaps even exceeding 85%. A high proportion of those who were current with influenza
vaccination said they had received this service in a medically-related place, further emphasizing
the importance of physician offices and clinics as delivery settings for preventive services in
the 65 and older population. Primary care providers, however, face a number of barriers to
delivering preventive services, including growing administrative burdens, lower
reimbursement, and demands for brief visits.15 According to one national survey, one-quarter
of primary care physicians lack the ability to generate lists of older patients who should receive
influenza vaccinations, and three-quarters have never used reminders to prompt eligible
patients that they are due for one.16 A more recent national survey indicates that information
technology systems in physician offices are still used primarily for billing instead of capturing
clinical information or communicating with patients.17 However, this is likely to change as
over half of surveyed primary care physicians said they expected to adopt electronic medical
records in the next 1–3 years, and nearly one-quarter indicated intent to start communicating
with patients on-line.17

Strategies for achieving higher utilization of preventive services use in the older adult
population should target both patients and providers. Activating patients to more proactively
manage their own care has been shown to improve compliance and outcomes related to
treatment as well as prevention.18 Educational efforts that inform older adults of recommended
preventive services may foster more active engagement in their own health management.

Furthermore, because older adults tend to see a provider on a regular basis, orienting practices
to systematically check for and offer recommended preventive services is key to improving
utilization. Standing orders programs have been promoted as an effective means of increasing
influenza and pneumonia vaccination rates in primary care practices,19 and may also have
utility in increasing CRC screening with FOBT.20 The “Welcome to Medicare” physical exam,
a Medicare benefit implemented in 2005, provides an excellent opportunity for new Medicare
beneficiaries and their providers to discuss several preventive services, including influenza and
pneumonia vaccinations and CRC screening.21 “Bundling” multiple preventive services at a
single encounter is effective in increasing preventive services use.22,23 Evidence reviews and
recommendations for ways to increase use of vaccines and CRC screening are summarized in
the Guide to Community Preventive Services.24

There are limitations to this study. Although the 2004 NAIS provided a rich source of
information on immunization and CRC screening use, only limited information about
respondents’ socioeconomic and health status characteristics—including health care coverage
—was obtained. Respondents were aged 65+, and an estimated 97% of this population is
covered by Medicare.25 Nevertheless, some respondents may have been underinsured or
uninsured.
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Variation in preventive services use by coverage type—including among the Medicare
population—has been documented.6,26 The 2004 NAIS was conducted by telephone, and a
response rate of 51.4% obtained. Although this response rate is comparable to that of other
large telephone surveys27–29 and a nonresponse adjustment was used in the analysis,
nonrespondents may have differed from respondents along characteristics that could not be
measured. Finally, respondents’ self-reports of preventive services use may have been
inaccurate. Some studies have shown patient reports of influenza and pneumonia vaccination
and CRC screening tests to be reasonably accurate, though.30–34

Rates of influenza and pneumonia vaccination and CRC screening among older Americans are
suboptimal. This is especially apparent when examining the combined use of these services.
Although patient and provider activation and the new “Welcome to Medicare” benefit are
among the strategies that may improve use of these services, broader policy efforts may be
necessary to substantially improve preventive services delivery.18 Such efforts could include
support for a national health information infrastructure, pay-for-performance initiatives, and
medical education. Ongoing monitoring and further research are required to determine the most
effective approaches.
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Figure 1. Patterns of use of 3 preventive services, 2004 National Adult Immunization Survey (N =
3675)
CI, confidence interval
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Table 1
Characteristics of 2004 National Adult Immunization Survey, respondents aged 65 and older (N = 3675)

Demographic na %b (95% CI)

Age
 65–69 1020 28.4 (26.1–30.9)
 70–74 966 25.5 (23.3–27.9)
 75–79 787 20.8 (18.6–23.1)
 80+ 902 25.3 (23.0–27.7)
Race/ethnicity
 Non-Hispanic white/other 2449 87.3 (85.9–88.5)
 Non-Hispanic black 806 7.3 (6.3–8.4)
 Hispanic 420 5.4 (4.7–6.3)
Gender
 Female 2381 57.4 (54.7–60.1)
 Male 1294 42.6 (39.9–45.3)
Education
 < high school 975 33.0 (30.4–35.8)
 High school graduate 1290 32.5 (30.1–35.0)
 > high school 1410 34.5 (32.1–36.9)
Metropolitan area
 Yes 2999 80.2 (78.1–82.2)
 No 676 19.8 (17.8–21.9)
Health status
Self-rated health status
 Excellent/very good/good 2719 74.9 (72.5–77.2)
 Fair/poor 927 24.0 (21.8–26.4)
 Don’t know/refused/missing 29 1.1 (0.6–2.0)
Healthcare utilization
Recent doctor/other health provider visit
 Yes 3258 87.7 (85.8–89.4)
 No 403 11.8 (10.2–13.7)
 Don’t know/refused 14 0.5 (0.2–1.0)
Immunization
Current with flu shotc
 Yes 2540 74.1 (71.8–76.3)
 No 1092 25.2 (23.1–27.5)
 Don’t know 43 0.7 (0.4–1.1)
Current with pneumonia shotd
 Yes 2211 63.7 (61.1–66.2)
 No 1244 31.4 (29.0–33.9)
 Don’t know 220 4.9 (3.9–6.1)
Colorectal cancer screening
Current with colorectal cancer screeninge
 Yes 2033 58.0 (55.3–60.6)
 No 1351 34.5 (32.0–37.0)
 Unknown 291 7.6 (6.3–9.1)

a
Unweighted n

b
Weighted %

c
Had a flu shot during the past flu season (i.e., between September 2003 and the date of the interview)

d
Ever had a pneumonia shot

e
Had FOBT in the past year, sigmoidoscopy in the past 5 years, and/or colonoscopy in the past 10 years

CI, confidence interval; FOBT, fecal occult blood test
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