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Purpose: To assess whether and how pneumococcal vac-
cine acceptance occurs after nurse recommendation
varies by race/ethnicity.

Methods: We prospectively evaluated nurses' standing
orders to assess and vaccinate high-risk patients in a gener-
al medicine practice.

Results: Of 370 adult patie'nts surveyed (60% nonwhite),
78 (21%) declined vaccination following nurse recommen-
dation, and 43 (12%) persisted in declining after physician
consultation. Three-hundred-twenty-seven (88%) patients
accepted vaccination: 292 (79%) accepted following nurse
recommendation and 35 (9%) following physician consulta-
tion. African Americans (19%) were significantly more likely
to decline compared with whites (8%) and Asians (5%) (P=
0.01). Reasons for refusal included believing vaccination
was unnecessary (32%), feanng shots in general (21%), fear-
ing vaccine-induced illness (26%) and wanting more infor-
mation regarding the vaccine (9%).

Conclusion: Standing orders, physicians' firm recommenda-
tions and addressing patients' vaccine-related concerns
may reduce racial/ethnic disparties in vaccination.
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INTRODUCTION
Pneumococcal vaccination reduces morbidity and

mortality and reduces healthcare costs.'`5 Standing
orders, which allow nurses and nonphysician staffto

assess and vaccinate high-risk patients without direct
involvement by physicians, have been shown to improve
adult vaccination rates.6-'0 National data from the National
Health Interview Survey (NHIS) show that racial and eth-
nic minorities aged a65 years are much less likely to
receive pneumococcal vaccination; levels of vaccination
coverage among African Americans and Latinos were
33% and 32%, respectively, compared with 57% for
whites." These racial and ethnic disparities in vaccination
rates are not fully explained by insurance status, access to
care or health services utilization."I Other possible expla-
nations include patient preference, healthcare system fac-
tors or differences in clinical practice, and time pressures
or biases ofphysicians.

There are also a limited number of studies by race and
ethnicity on why people refuse pneumococcal vaccina-
tions. Some reported reasons include lack of knowledge
and understanding of the importance of adult vaccina-
tions, reliance on the recommendation of physicians, and
fears that vaccines may cause illness."-'6 The objectives of
this study were to evaluate patients' acceptance and
refusal of adult pneumococcal vaccination after nurse rec-
ommendation and to assess whether responses vary by
race and ethnicity when a vaccine is offered in a standard-
ized manner in the context ofusual care in a general inter-
nal medicine practice.

METHODS
We obtained approval for this study from the institu-

tional review boards of the University of California-San
Francisco (UCSF) and the U.S. Centers for Disease
Control and Prevention. In a university-based general
internal medicine clinic from June through December
2004, we evaluated standing orders for nurses to assess
patients for clinical indications and administer pneumo-
coccal vaccine if indicated. The nurse in our study deter-
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mined patient eligibility using a computerized medical
record system [Summary Time-Oriented Records
(STOR)] at UCSE'l78 Clinician-entered patient diag-
noses, medications and health maintenance information
are available in STOR; and a computerized reminder
system of health maintenance information, including
pneumococcal vaccination status, is generated at each
patient's visit. Prior to the patient's -visit with their physi-
cian, the nurse reviewed STOR-generated vaccination
reminders, medical comorbidities and prior vaccination
history to determine which patients should be offered
pneumococcal vaccination. Baseline pneumococcal
vaccination rates previously reported for our primary
care clinics were nearly 60%.19 For non-English-speak-

ing patients, professional interpreter services were
made available.

Pneumococcal vaccination is recommended to all per-
sons >65 years of age and to persons age <65 years who
have 21 chronic medical condition such as diabetes or
chronic heart, lung, liver or kidney disease.20 Patients eli-
gible to participate were given details of the study design.
After signing the consent form, participants gave demo-
graphic information and a baseline history. Basic demo-
graphic information was collected on eligible persons who
refused to participate and was compared with information
from study participants. Race, ethnicity and primary lan-
guage were based on patients' self-identifications. We
defined race and ethnicity in six categories: African-

Table 1. Demographics and clinical characteristics of the 370 participants by race and ethnicity

Characteristics Total Whites Latinos Afican Americans Russian Immigrants Asians Others
N=370 n=145 n=23 n=88 n=27 n=60 n=27

Age (Years)
<49 91 (25) 38(26) 3(13) 31 (35) 3(11) 6(10) 10(37)
50-64 141 (38) 66 (46) 7 (30) 38 (43) 4 (15) 20 (33) 6 (22)
.65 138 (37) 41 (28) 13 (57) 19 (22) 20 (74) 34 (57) 11 (41)

Female Sex 199 (54) 61 (42) 16 (70) 62 (70) 14 (52) 32 (53) 14 (52)
Insurance Type
Medicare 34 (9) 10 (7) 0 18 (20) 2 (7) 3 (5) 1 (4)
Medicare/private 17 (5) 8 (5) 0 6 (7) 0 3 (5) 0
MediCal/Medicare 82 (22) 23 (16) 8 (35) 12 (14) 19 (71) 14 (23) 6 (22)
MediCal 110 (30) 33 (23) 10 (44) 34 (39) 4 (15) 18 (30) 11(41)
Fee-for-service 2 (0.5) 0 1 (4) 1 (1) 0 0 0
Private/managed care 125 (34) 71 (49) 4 (17) 17 (19) 2 (7) 22 (37) 9 (33)

Chronic Illness*
Diabetes 75 (20) 24 (17) 6 (26) 22 (25) 4 (15) 13 (22) 6 (22)
Heart disease 25 (7) 9 (6) 1 (4) 9 (10) 2 (7) 3 (5) 1 (4)
Lung disease 69 (19) 34 (23) 2 (9) 18 (20) 3 (11) 9 (15) 3 (11)
Liver disease 44 (12) 23 (16) 0 15 (17) 1 (4) 4 (7) 1 (4)
Renal disease 5 (1.4) 3 (2) 0 1 (1) 0 1 (2) 0
Cancer 6 (1.6) 2 (1) 0 3 (3) 0 1 (2) 0
Immunocompromised 6 (1.6) 5 (3) 0 0 0 0 1 (4)
Other 38 (10) 20 (14) 2 (9) 10 (11) 1 (4) 2 (3) 3 (11)
No chronic illness 120 (32) 37 (26) 12 (52) 15 (17) 17 (63) 30 (50) 9 (15)

Birthplace in United States 248 (67) 143 (99) 7 (30) 87 (99) 0 9 (15) 2 (7)
English Is Primary Language 254 (69) 145 (100) 3 (13) 87 (99) 0 11 (18) 8 (30)
Education .12 Years 307 (83) 131 (90) 12 (52) 69 (78) 26 (96) 46 (77) 23 (85)
Physician Visits, Past Year

<1 5 (1.4) 1 (1) 0 1 (1) 0 1 (2) 2 (8)
1 20 (5) 11 (8) 1 (4) 4 (5) 0 4 (7) 0
2 37 (10) 19 (13) 1 (4) 5 (6) 3 (11) 6 (10) 3 (11)
3 22 (6) 8 (5) 3 (13) 3 (3) 1 (4) 4 (7) 3 (11)
>4 286 (77) 106 (73) 18 (79) 75 (85) 23 (85) 45 (75) 19 (70)

N=249 n=93 n=17 n=55 n=16 n=48 n=20
Aware of Pneumococcal Vaccine**

Yes 69 (28) 27 (29) 5 (29) 17 (31) 4 (25) 10 (21) 6 (30)
No 178 (71) 66 (71) 11 (65) 38 (69) 12 (75) 37 (77) 14 (70)
Unknown 2 (1) 0 1 (6) 0 0 1 (2) 0

* Patients may have more than one chronic illness; 68% of all patients had at least one chronic illness; ** Only subset of patients were
asked question regarding awareness of pneumococcal vaccine; Percentages may not add precisely to 100% due to rounding.
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American, Asian, Latino, white, Russian immigrant and
other (including respondents self-identifying with multi-
ple races or ethnic groups, or as Arab). Russian immi-
grants were considered to be a separate category because
of their considerable numbers in our study clinic and their
reluctance to accept preventive healthcare recommenda-
tions, as reported in other studies.19'21

The opportunity for pneumococcal vaccination was
offered before patients' appointments with their physi-
cians. If a patient agreed to be immunized, the nurse
administered the vaccine; patients who declined were sur-
veyed to assess their reasons for refusal and, according to
the study protocol, would subsequently receive a firm rec-
ommendation from their physician during the visit.
Patients who accepted their physician's recommendation
were vaccinated during or after their appointment.

Data were analyzed using SAS version 9.1 (SAS
Institute Inc., Cary, NC). First, we conducted descriptive
analyses to profile the sample, including means, propor-
tions and measures of variability. Statistics were calcu-
lated for each of the demographic variables by "vacci-
nated" or "not vaccinated" categories. Initial analyses
were based on Chi-squared tests for categorical data and
Student's t tests for continuous data to assess any uni-
variate associations between demographic variables and
refusal of pneumococcal vaccination. A multivariate
logistic regression model was used to examine the asso-
ciations of patients vaccinated versus those not vacci-
nated. The model was adjusted for demographic vari-
ables, including race/ethnicity, sex, primary language
(English versus non-English), education (<12 years or
2 12 years), and age was computed based on five-year
increments. Because the potential predictors available
were of interest, we included all of the variables in the
multivariate model. We computed odds ratios and 95%

confidence intervals. A significance level of 0.05 was
used for all statistical tests.

RESULTS
Of 9,069 patients screened for eligibility for pneu-

mococcal vaccination at the general medicine practice
from June 1, 2004 through December 31, 2004, 370
patients [mean age 55 years (age range 22-93 years),
54% women, 60% nonwhite] who had a clinical indica-
tion for pneumococcal vaccination but who had not pre-
viously been vaccinated or who had been previously
vaccinated at age <65 years were approached to assess
their acceptance of the vaccine (Table 1). Sixty-eight
percent of patients had 21 chronic medical illness, the
most common of which were diabetes (20%), chronic
lung disease (19%) and liver disease (12%). Sixty-three
percent of patients who participated in the study and
who accepted vaccination were <65 years of age.
Acceptance rates for persons aged <65 years (89%) and
for persons aged >65 years (88%) were similar, and age
cohorts within each race/ethnicity did not differ. Thirty-
three percent of patients were foreign born, and 31% did
not use English as their primary spoken language.
A subset of 249 patients were surveyed, and 180

(72%) were not aware of the pneumococcal vaccine at
the start of the study. There were no significant differ-
ences in term of pneumococcal awareness by race and
ethnicity (P>0.05). Patients aged 265 years were more
likely to be aware of the pneumococcal vaccine than
were patients aged <65 years (35% vs. 23%; P=0.04).
Three-hundred-twenty-seven patients (88%) accepted
pneumococcal vaccination, and 292 (89%) accepted fol-
lowing the nurse's recommendation. Seventy-eight of
370 patients (21%) initially declined vaccination fol-
lowing nurse recommendation (Table 2), and 43 (12%)

Table 2. Acceptance of pneumococcal vaccine, by race and ethnicity, in the 370 study participants

Characteristics Total Whites Latinos African Americans Russian lmmigrants Asians Others
N=370 n=145 n=23 n=88 n=27 n=60 n=27

~N um ber (%)_

Accepted Vaccine 327 (88) 133 (92) 19 (83) 71 (81) 23 (85) 57(95) 24 (89)
Accept nurse rec. 292 (89) 116 (87) 18 (95) 64 (90) 19 (83) 52 (91) 23 (96)
Accept physician rec. 35 (11) 17 (13) 1 (5) 7 (10).X 4 (17) 5 (9) 1 (4)
Accepted vaccine (F) 175 (54) 55 (41) 14 (74) 48 (68) 14 (61) 30 (53) 14 (58)
Accepted vaccine (M) 152 (46) 78 (59) 5 (26) 23 (32) 9 (39) 27 (47) 10 (42)

Declined Vaccine 43 (12) 12 (8) 4 (17) 17 (19) 4 (15) 3 (5) 3 (11)
Females 24 (56) 6 (50) 2 (50) 14 (82) 0 2 (67) 0
Males 19 (44) 6 (50) 2 (50) 3 (18) 4 (100) 1 (33) 3 (100)

Reason for Declining
Fear of shots 9 (21) 2 (17) 0 4 (24) 1 (25) 1 (33) 1 (33)
Need more information 4 (9) 3 (25) 1 (25) 0 0 0 0
Fear of vaccine-related illness 1(26) 1 (8) 2 (50) 6 (35) 1 (25) 1 (33) 0
Do not believe it is necessary 14 (32) 4 (33) 1 (25) 6 (35) 1 (25) 0 2 (67)
Other reasons 5 (12) 2 (17) 0 1 (6) 1(25) 1 (33) 0

Rec.: recommendation; F: female; M: male; Percentages may not add to 100% precisely due to rounding.
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persisted in declining after physician consultation.
There were no sex differences in acceptance ofpneumo-
coccal vaccine. Overall, acceptance was 95% of Asian,
92% of white, 85% of Russian immigrant, 83% of Lati-
no and 81% ofAfrican-American participants. In bivari-
ate analysis, African Americans were significantly more
likely to refuse pneumococcal vaccination compared
with whites and Asians (P=0.0 1). Reasons for refusal
reported to the nurse included not believing vaccination
was necessary (32%), being afraid of shots in general
(21%), being afraid the vaccine might make them sick
(26%) and wanting more information regarding the vac-
cine (9%). Of the white patients who refused pneumo-
coccal vaccination, three of 12 (25%) patients reported
"fear" of either shots or vaccine-related illness com-
pared with 15 of 31 (48%) nonwhite patients. Among
patients who refused vaccination and were asked what,
if anything, would change their minds, 15 of 19 (79%)
patients reported that "nothing" would change their
strongly held refusal.

In multivariate analysis, African-American race was
the only significant predictor of pneumococcal vaccine
refusal (P=0.01) (Table 3). Other variables in the logistic
regression model, including other ethnicities, sex, age,
education and primary language were not significantly
associated with refusal ofpneumococcal vaccination.

DISCUSSION
This prospective study demonstrates that acceptance

of pneumococcal vaccine in a general internal medicine
clinic varies by race/ethnicity and that standing orders
may help reduce national racial and ethnic disparities in
vaccination rates by providing a consistent method for
assessing all eligible patients. Further reductions may

be possible if patients' vaccine-related concerns are
addressed and if physicians offer strong recommenda-
tions for vaccination during office visits.

The racial and ethnic disparities in our study were
smaller than those reported nationally, suggesting that
the interventions used may be successful in reducing
disparities in pneumococcal vaccination rates. In addi-
tion, the majority of these patients accepted pneumo-
coccal vaccination offered systematically by a nurse
under standing orders and, in patients who initially
refused vaccination after the nurse's recommendation, a
strong follow-up recommendation by their physician
was important in persuading them to be vaccinated.

Physicians' attitudes and practices are also important
in adult vaccination. Providers may miss opportunities
to vaccinate older adults in outpatient clinics.22 In a
recent survey, physicians reported barriers for use of
pneumococcal vaccination, including attending to the
urgent concerns (unrelated to vaccine) of patients dur-
ing office visits, lack of patient immunization history,
patients' concerns about vaccine safety, and inadequate
reimbursement, although many physicians indicated a
willingness to try methods to improve vaccination rates
(including tracking systems, chart reminders, patient
reminders and standing orders).23

In our study, more racial and ethnic minorities than
whites refused pneumococcal vaccination, particularly
African Americans, because of negative attitudes and
misconceptions about vaccination and because of fear
of shots or vaccine-related illness. In addition, although
all of the patients in our study had clinical indications
for vaccination, >70%, especially patients <65 years of
age with chronic illness, were not aware of the pneumo-
coccal vaccine for adults. The Medicare Current Benefi-

Table 3. Factors associated with vaccine acceptance among 370 participants

Factors Unadjusted Odds Ratio Adjusted Odds Ratio P Value
(95%CI)* (95%Cl)*

Race/Ethnicity 0.08
White Reference Reference
Latino 0.43 (0.12, 1.46) 0.18 (0.03, 1.03)
African-American 0.38 (0.17, 0.84) 0.34 (0.15, 0.78)
Russian immigrant 0.52 (0.15, 1.75) 0.26 (0.04, 1.73)
Asian 1.29 (0.40, 4.16) 0.71 (0.15, 3.25)
Other 1.04 (0.22, 4.94) 0.67 (0.11, 4.04)

Gender
Male Reference Reference
Female 0.91 (0.48,1.73) 1.16 (0.58, 2.29) 0.67

Age, Years (Five-Year Increments) 1.03 (0.91, 1.17) 0.66
Education
<12 years Reference Reference
.J2 years 0.61 (0.23, 1.62) 0.51 (0.18, 1.45) 0.21

Primary Language
Not English Reference Reference
English 0.73 (0.35, 1.50) 0.52 (0.12, 2.28) 0.39

* Cl: confidence interval
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ciary Survey found that not knowing that vaccination
was recommended was the most commonly reported
reason (57%) for not receiving pneumococcal vaccina-
tion.'2 Educational tools and other educational strategies
have been used to enhance pneumococcal vaccination
rates and have been effective in increasing vaccination
use in, for example, patients with low literacy rates.24'25

Fortunately, with the introduction and increased use
of the new conjugate pneumococcal vaccine in children,
there has been a decrease of pneumococcal-related dis-
eases in adults because of herd immunity.26'27 Further-
more, racial differences in the incidence rates of inva-
sive pneumococcal disease have been reduced,
particularly in young children.28'29 Nonetheless, African-
American adults are at twice the risk for invasive pneu-
mococcal diseases compared with whites, although
African Americans have not been specifically targeted
by current recommendations.29'30

Our study has several limitations. First, the study set-
ting was a single general internal medicine clinic, and
results may not be generalizable to other settings. Second,
some patients with a clinical indication for pneumococcal
vaccination may have been missed by the computer
records system because new clinical diagnoses, especially
diagnoses made outside of our medical center, may not
have been recorded prior to the clinical visit. Third, it is
likely that the number of Latinos and Russian immigrants
in our study were not sufficient to reveal significant differ-
ences when compared with whites or Asians. Fourth, pro-
tocol was for providers to recommend vaccination strong-
ly to patients during their appointment, but the compliance
rate is unknown. Finally, population-level differences in
pneumococcal vaccination may reflect differences in rec-
ommendations and immunization practices between med-
ical practices where more white patients are seen and
those in which more racial/ethnic minorities are seen.
However, additional research is needed to compare data
on pneumococcal vaccine acceptance with data on vacci-
nation surveillance.

Because of the current emphasis on adult immuniza-
tions and due to our results, we suggest increasing
awareness and providing education to patients on the
benefits of pneumococcal vaccine, using standing
orders for nurses in primary care clinics to assess and
offer vaccination to patients, and encouraging physi-
cians to give strong recommendations to their patients.
Medical clinics and public health campaigns should
promote pneumococcal vaccination in high-risk adults.
Our finding that 4% of patients reported that nothing
could induce them to accept vaccination suggests that
universal vaccination is unlikely; however, these meas-
ures should increase pneumococcal vaccination rates
and achieve the goal of the U.S. Department of Health
and Human Services, in its Healthy People 2010 pro-
gram, of reducing racial and ethnic disparities in pneu-
mococcal vaccination.31
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