
Deaths from influenza and pneumonia are
increasing, disproportionately affecting the
growing elderly population. Cause-specific and

underlying circulatory and respiratory disease mortali-
ty rates associated with influenza and pneumonia are
significantly higher among those older than 65 years.1

During the past decade, 90% of influenza-related deaths
occurred in persons 65 years and older,1 despite the fact
that safe and effective vaccines against influenza and
pneumococcus are readily available for adult patients.
Moreover, Medicare covers the cost of both vaccines,

and Health Plan Employer Data and Information Set
measures, against which the National Committee for
Quality Assurance evaluates health plans, include
influenza and pneumococcal vaccinations for individu-
als older than 65 years. Yet, adult influenza and pneu-
mococcal immunization rates have not reached Healthy
People 2010 goals of 90%.2 Among adults 65 years and
older, the national influenza vaccination rate was 63%
to 65% in 1999 through 2001,3 and the pneumococcal
vaccination rate was 55% in 2002. Rates among minori-
ty populations were lower still (48% among Hispanics
and 50% among blacks for influenza vaccination and
25% among Hispanics and 35% among non-Hispanic
blacks for pneumococcal vaccination).3

The Task Force on Community Preventive Services4

recommended reminder/recall systems for patients and
physicians and system interventions to increase immu-
nization rates, and Gyorkos et al5 stressed the impor-
tance of system- or practice-level interventions.
However, different combinations of practice, physician,
and patient factors create unique office environments
that can result in a wide range of immunization rates
across practices.6 Understanding the relative impact of
various factors will assist in the development of target-
ed interventions to raise immunization rates. This study
examines specific practice factors, as reported by office
managers, which affect self-reported influenza and
pneumococcal immunization rates among patients from
practices in diverse geographic and socioeconomic set-
tings. Further, patient and practice factors are com-
bined to examine the relative strength of their
associations with immunization rates.
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Objective: To determine which office and patient factors affect
adult influenza and pneumococcal vaccination rates.

Study Design: Patient interviews and self-administered surveys
of office managers.

Patients and Methods: In a 2-stage random cluster sample, 22
practices in 4 strata (Veterans’ Affairs, rural, urban/suburban, and
inner city) and 15 patients per physician in each practice (n = 946)
were selected. Office managers completed a questionnaire regard-
ing office practices and logistics affecting immunizations. Data
were examined using χ2 and regression analyses without and with
patient factors in the models.

Results: Practice factors significantly related to influenza vacci-
nation status were stratum (VA OR = 2.04; 95% CI = 1.18,3.53;
P < .05 vs inner-city), time allotted for acute care visits (16-20 min
vs 10-15 min OR = 2.49; 95% CI = 1.68, 3.09; P < .001), the prac-
tice not having a source of free vaccines (OR = .43; 95% CI = .3,
.62; P < .001), and the interaction between being an urban/subur-
ban practice and having a source of free flu vaccines (OR = 4.0;
95% CI = 2.63, 6.09; P < .001). Practice factors related to pneu-
mococcal vaccination status were the number of immunization
promotion activities (≥3 vs 0-2 OR = 1.97; 95% CI = 1.33, 2.94;
P = .002) and the time allotted for acute care visits (16-20 min vs
10-15 min OR = 1.94; 95% CI = 1.18,3.19; P = .011). When prac-
tice and patient factors were combined in the analyses, patient fac-
tors were more important.

Conclusion: Although patient factors are more important than
practice factors, practices that allot more time for acute care visits
and use more immunization promotion activities have higher vac-
cination rates.  

(Am J Manag Care. 2004;10:13-19)
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METHODS

Practices, office managers, and patients were select-
ed from 4 strata to include a broad spectrum of older
patients and vaccination policies. Detailed methods,
including the sampling strategy for this and related
studies, have been published previously.7

Participants
Office Managers and Practices. The practice distri-

bution from the 4 strata is as follows: 8 rural medical
practices and 7 urban/suburban medical practices in a
large network of nonacademic practices (n = 63) affili-
ated with the University of Pittsburgh Medical Center in
western and central Pennsylvania, 3 outpatient clinics
in Veterans Affairs (VA) health centers in western
Pennsylvania, and 4 inner-city neighborhood health
centers in Pittsburgh, Pa.

In the large rural and urban/suburban University of
Pittsburgh Medical Center strata, random samples of
practices were selected, and in the smaller, inner-city
and VA strata, all of the practices were selected. The
office manager for each practice was asked to complete
the questionnaire.

Patients. A random sample of elderly patients for
each clinician in each practice was selected using billing
lists, with a target of 15 completed patient interviews
per participating clinician. Patient inclusion criteria
were age 66 years or older, an office visit after
September 30, 1998, and the ability to personally com-
plete a study interview by telephone. Patients who were
homeless, nursing home residents, or not currently liv-
ing in the region and those who were deaf, had severe
psychosis, or had dementia were excluded.

Questionnaires
Office Manager Questionnaire. The self-adminis-

tered office manager questionnaire focused on office
logistics and adult immunization practices and econom-
ics. The questionnaire took approximately 20 minutes
to complete and consisted of approximately 50 open-
and closed-ended questions. Responses to open-ended
questions were grouped and coded.

Patient Interview. The patient interview was
designed by a multidisciplinary team using an iterative
process. It was based on the Triandis model8 for con-
sumer decision making from the Theory of Reasoned
Action. This model includes facilitating conditions (eg,
ease of getting to a location for an influenza shot) and
behavioral intention, consisting of attitude about the
activity (eg, getting an influenza shot is wise), social
influences (eg, physician or family member recom-
mends influenza shot), and the value of the conse-

quences of the activity (eg, the influenza shot prevents
influenza). The model predicts a variety of behaviors
well,8-11 including exercise11 and birth control/fertility10

behavior; has been used in different cultural and eco-
nomic situations10; and, as used for influenza immu-
nization, has been shown to be internally consistent
and externally valid (Cronbach α = .79-.91).9 The
final questionnaire contained approximately 100 ques-
tions, depending on the skip pattern, including multi-
ple-choice items and Likert scale items, and took
approximately 30 minutes to complete. Both question-
naires used in this study can be viewed at http://www.
pitt.edu/~familymd/immunization/.

Data Collection
Office Managers. The self-administered question-

naire and a stamped return envelope were given to
office managers at the time of a visit by study staff.
Surveys were completed and returned by mail between
August 11, 1999, and May 15, 2000. Office managers
received a $10 honorarium for participation.

Patients. A personalized introductory letter and a
letter from the sites endorsing the project and encour-
aging participation were sent to each of the sampled
patients. A $10 honorarium was offered to encourage
participation in the survey.

Trained interviewers conducted the surveys using
computer-assisted telephone interviewing,6,12 which
facilitated management of the sample interviewed,
allowed for direct data entry during the interviews,
directed the sequence of questioning, prevented
skipped questions through automated skip patterns,
and blocked illogical or out-of-range values. A detailed
description of the methods used in this study has been
published previously.7 The study was approved by the
institutional review board of the University of
Pittsburgh and by the human subjects use subcommit-
tee of the institutional review board of the VA
Healthcare System of Pittsburgh, and signed informed
consent was obtained from participants.

Statistical Methods
SUDAAN software (RTI, Research Triangle, NC) was

used for analyses to account for the cluster-correlated
nature of the data, ie, patients are clustered within a
provider. Analyses were weighted by the estimated
fraction of eligible elderly patients for each physician.
Closed-ended questions included some that required
rating responses on Likert scales. Due to low frequen-
cies for some response alternatives, responses were col-
lapsed into categories as appropriate. Either χ2 or
Fisher exact tests were used to compare patients who
received influenza and pneumococcal vaccinations

CLINICAL

14 THE AMERICAN JOURNAL OF MANAGED CARE JANUARY 2004



Influencing Adult Immunization Rates
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Table 1. Immunization Rates by Office Factors

*A total of 742 respondents reported receiving influenza vaccine in the most recent season, and 641 reported ever having received pneu-
mococcal polysaccharide vaccine.

Influenza Vaccine Pneumococcal Polysaccharide Vaccine

Factor (No. of Practices) Patients, No. Vaccinated, %* P Vaccinated, %* P

Staffing Patterns
No. of physicians

1-5 (15) 469 76 63
6-10 (2) 143 76 .76 57 .22

No. of registered nurses
0-1 (11) 399 78 62
2-11 (6) 393 79 .81 71 .15

No. of licensed practical nurses
0-1 (10) 438 75 63
2-6 (4) 256 88 .03 77 .02

No. of medical assistants
1-3 (12) 430 74 63
4-8 (4) 202 76 .76 59 .41

No. of clerical staff
0-3 (9) 315 73 60
4-10 (8) 442 85 .04 72 .03

Physicians/office managers provide triage
Yes (7) 214 68 60
No (14) 716 83 .02 71 .10

Medical assistants assess vital signs
Yes (16) 632 74 63
No (6) 314 86 .03 77 .11

Physicians/office managers assess vital signs
Yes (5) 155 74 59
No (17) 791 82 .20 73 .05

Medical assistants give shots
Yes (14) 600 73 64
No (8) 346 86 .02 74 .21

Time Scheduled for
Adult chronic care visit

10-15 min (16) 600 74 62
16-20 min (6) 346 87 .02 78 .08

Adult acute care visit
10-15 min (17) 630 74 62
16-20 min (5) 316 89 .02 82 .05

Annual physical examination
10-20 min (7) 383 84 75
30-60 min (15) 563 74 .07 61 .05

Immunization Promotion Activity
Practice offers free or reduced-cost vaccinations

Yes (8) 473 85 78
No (9) 254 75 .15 58 .04

Designated vaccination clinics
Yes (11) 530 82 75
No (8) 341 78 .40 57 .02

Computerized system for assessing patient 
immunization status

Yes (5) 397 87 80
No (10) 298 76 .06 58 .03

Immunization prompts on patient charts
Yes (11) 628 80 73
No (5) 146 78 .72 55 .05

Practice has source of free pneumococcal vaccine
Yes (4) 336 88 81
No (18) 610 75 .03 62 .06

Practice has standing orders for vaccinations
Yes (11) 537 80 72
No (8) 320 78 .78 88 .69



with those who did not with regard to practice logistics
variables.

Logistic regression analysis using SUDAAN was per-
formed to determine significant correlates of patient
receipt of influenza vaccination in the 1999-2000 sea-
son and pneumococcal vaccination ever. All variables
with P < .10 in bivariate analyses with the outcome vari-
able were included in a stepwise forward-selection pro-
cedure in 2 types of models. The first model included
only office practice factors and immunization status.
The second model combined significant office practice
factors, patient factors previously found to be associated
with self-reported immunization status,6,12 and interac-
tion terms. Interaction terms were determined by select-
ing all factor pairs correlated at r ≥ 0.5. Statistical
significance was set at P < .05 for all outcome analyses.

RESULTS

Twenty-two office managers and 946 patients partic-
ipated in the study. Office manager demographics were
not collected, as these data were not relevant to office

logistics and other office char-
acteristics. Patient demograph-
ics have been described
previously.6 Overall vaccina-
tion rates for influenza (78.4%)
and pneumococcus (67.8%)
have been reported previous-
ly.6,12

Staffing patterns, that is, the
number of variously trained
staff and their patient care
responsibilities, had varying
effects on immunization status
for influenza and pneumococ-
cal vaccines (Table 1). An
increased number of licensed
practical nurses and clerical
staff was associated with higher
vaccination rates for influenza
and pneumococcal vaccines;
however, the number of physi-
cians, registered nurses, and
medical assistants did not affect
vaccination rates. When physi-
cians or office managers provid-
ed triage for the practice,
influenza immunization rates
were lower. In practices in
which medical assistants were
not responsible for assessing
vital signs and giving shots,

influenza vaccination rates were higher. Pneumococcal
vaccination rates were higher in practices in which
physicians or office managers were not responsible for
assessing vital signs.

Longer office visits, both acute and chronic care, were
associated with higher influenza vaccination rates but
did not affect pneumococcal vaccination rates (Table 1).
Offices that had implemented immunization promotion
strategies, such as designated vaccination clinics, com-
puterized immunization tracking systems, prompts on
patient charts, and a source of free or reduced-cost vac-
cinations, had higher pneumococcal vaccination rates.

In logistic regression analyses (Table 2), influenza
vaccination rates were significantly associated with
stratum and the length of time allotted for acute care
visits and inversely related to having a source of free
vaccinations. Among those intercorrelated factors
entered into the model, only the interaction between
urban/suburban stratum and having a source of free
vaccinations was significantly related to higher influen-
za vaccination rates. Pneumococcal vaccination rates
were also significantly associated with having more
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Table 2. Office Practice Factors Significantly Related to Immunization Status
by Logistic Regression

Odds Ratio (95% CI) P

Factors affecting influenza vaccination rate
Stratum

Rural 0.92 (0.55-1.55)
Urban/suburban 0.49 (0.49-0.58)
Veterans Affairs 2.04 (1.18-3.53)
Inner city                                                            — .05

Time allotted for acute care visit
16-20 min 2.49 (1.68-3.69)
10-15 min — <.001

Source of free vaccinations
Yes 0.43 (0.30-0.62)
No — <.001

Interaction: free vaccinations x stratum
Free vaccinations, urban/suburban 4.0 (2.63-6.09)
Other — <.001

Factors affecting pneumococcal vaccination rate
No. of office systems or procedures 
used to promote adult immunizations

≥3 1.97 (1.33-2.94)
0-2 — .002

Time allotted for an adult acute care visit
16-20 min 1.94 (1.18-3.19)
10-15 min — .01

CI indicates confidence interval.



time allotted for adult acute care visits, as well
as with the number of office systems in place for
promoting immunizations.

To determine which office factors were sig-
nificant while accounting for patient factors pre-
viously determined to be significantly associated
with immunization status, we performed step-
wise forward logistic regression analyses for
each vaccine using all significant factors (P < .1)
from the office manager and patient surveys. For
influenza vaccination, stratum was the only
office factor that remained, along with several
patient factors, including marital status, aware-
ness of the recommendation to receive the
influenza shot, willingness to obtain the influen-
za and pneumococcal vaccinations simultane-
ously, belief in the vaccine’s efficacy, and the
physician’s recommendation of the vaccine
(Table 3). For pneumococcal vaccination, no
office factors remained in the model, and only 3
patient factors—physician’s recommendation,
belief in the value of pneumococcal vaccine, and
having gotten the influenza vaccine during the
most recent influenza season—were significant-
ly associated with ever receiving pneumococcal
vaccine (Table 4).

DISCUSSION

Certain practice factors, including larger
numbers of licensed practical nurses and cleri-
cal staff, longer amounts of time allotted for vis-
its, obtaining free vaccines, and a greater
number of immunization promotion activities,
were associated with higher adult immunization
rates. Larger support staffs that perform routine
tasks and can be trained to assess immuniza-
tion status and administer immunizations
reduce the need for physicians to perform these
tasks and allow physicians to concentrate their
time and energy on screening, diagnosis, and
treatment. The VA has achieved high immu-
nization rates through such interventions,
including freestanding immunization clinics and
standing orders for nursing staff to vaccinate eli-
gible individuals.13,14

Previous research has shown that productivi-
ty incentives decrease the provision of preven-
tive services.15 Increases in productivity are
often associated with decreases in visit time;
therefore, it follows that physicians need to
focus on the most pressing concerns in the time

Influencing Adult Immunization Rates
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Table 3. Patient and Office Factors That Are Predictors of
Receiving Influenza Vaccination by Logistic Regression*

Factor Odds Ratio (95% CI) P

Stratum
Veterans Affairs 3.27 (1.31-8.18)
Rural 1.75 (0.53-5.77)
Urban/suburban 0.85 (0.31-2.36)
Inner city — .001

Marital status
Single/never married 5.19 (1.57-17.13)
Married 3.48 (1.57-7.71)
Widowed 2.32 (1.17-4.59)
Separated/divorced — .02

Do you think that Medicare 
covers the cost of influenza 
shots?†

Yes 4.36 (1.89-10.05)
No 1.67 (0.59-4.72)
Don’t know — .005

Willing to get influenza and 
pneumonia shot at same visit†

Yes 3.37 (2.21-5.13)
No/don’t know — <.001

Aware of recommendation to 
get annual influenza shot†

Yes 5.19 (1.49-18.09)
No/don’t know — .01

I feel that getting an influenza 
shot is a wise thing to do‡

Agree/maybe/sometimes 7.30 (3.6-14.8)
Disagree — <.001

I think getting an influenza shot 
is more trouble than it is worth‡

Agree/maybe/sometimes 0.25 (0.07-0.85)
Disagree — .02

My physician thinks I should 
get the influenza shot§

Agree/maybe/sometimes 5.07 (2.01-12.81)
Disagree — <.001

A person who does not get an 
influenza shot will probably 
get influenza||

Agree/maybe/sometimes 3.77 (2.20-6.45)
Disagree — <.001

*The dependent variable was coded as 1 = patient reported receiving the
influenza vaccine in the 1999-2000 season (n = 742) and 0 = patient did not
report receiving the influenza vaccine in the 1999-2000 season (n = 204).
All variables in bivariate analyses with the dependent variable that had P < .10
were entered into the stepwise forward-selection logistic regression.
†Facilitating conditions.
‡Attitudes.
§Social influences.
||Perceived consequences.
CI indicates confidence interval.



allowed for either an acute or a chronic care visit.
Longer visit times afford the physician more time to
address preventive services such as immunizations, as
we found. The cost of longer visit times can be offset by
understanding that influenza and pneumococcal poly-
saccharide vaccinations have been shown to result in
significant cost savings due to prevention of life-threat-
ening illness, decreased hospitalizations, and increased
years of quality life. For example, among individuals
older than 65 years, influenza vaccination saves approx-
imately $42 per person vaccinated, whereas pneumo-
coccal vaccination saves approximately $20 per person
vaccinated.16,17 An outcomes basis for productivity
measures is justified in this instance.

Dickey and Kamerow18 reported that the number of
office resources, such as flow sheets, patient education-
al materials, and patient and provider reminders, used
by physicians’ offices was positively related to the num-

ber of preventive services, including immuniza-
tions, that were provided. Gyorkos et al5

reported on the interventions with the
strongest evidence for success in increasing
immunization rates. Typically, interventions
that are multimodal, ie, that address patient,
physician, and system factors, are the most suc-
cessful. The Task Force on Community
Preventive Services4 similarly encourages inter-
ventions that combine intervention modalities.
Our data, indicating that promoting immuniza-
tion through 3 or more activities is related to
higher pneumococcal vaccination rates, sup-
port this concept.

In the analyses that combined factors
derived from the patient survey and factors
derived from the office manager survey,
patients’ attitudes and knowledge about vac-
cines were more important than were any spe-
cific office factors identified through previous
analyses. However, this does not mean that the
office environment has no role to play in affect-
ing adult immunization rates. Knowledge that
Medicare covers the cost of influenza vaccina-
tion, awareness of the recommendation to get
an annual influenza vaccination, and under-
standing that without the influenza shot an
individual is more susceptible to influenza are
all examples of information that can be dis-
seminated in the physician’s office via educa-
tional posters, fliers, or brochures or a
well-informed staff. Patients’ perceptions that
getting either vaccine is not more trouble than
it is worth can be fostered in the practice by

offering walk-in vaccination clinics, offering the
pneumococcal vaccine at the same time as the influen-
za vaccine, and offering immunizations at acute care
visits. Finally, patients’ perceptions that physicians and
staff alike recommend influenza and pneumococcal
vaccines is easily communicated by training all staff
with patient care duties to discuss vaccinations at every
appropriate visit.

Strengths and Limitations
The strengths of this study are the wide variety of

physician practice types and settings, the demographic
characteristics of physicians and patients, and data col-
lection from several sources, ie, practices and patients.

A possible limitation is the use of self-report of
patient immunization status, although self-report of
vaccination status has been used in national surveys
such as the Behavioral Risk Factor Surveillance
System.19 The sensitivity and specificity of self-report
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Table 4. Patient and Office Factors That Are Predictors of
Ever Receiving Pneumococcal Vaccine by Logistic
Regression*

Odds Ratio
Independent Variables and Effects (95% CI) P

Did you have an influenza shot this 
season (ie, since September 1999)?†

Yes 9.42 (4.25-20.28)
No — <.001

Getting the pneumonia shot is more 
trouble than it is worth‡

Agree/maybe/sometimes 0.57 (0.18-1.79)
Disagree 2.13 (0.47-9.62)
Don’t know/no response — .008

Has anyone in your physician’s office 
ever recommended that you get the 
pneumonia shot?§

Yes 12.29 (3.93-38.45)
No 1.46 (0.51-4.15)
Don’t know/no response — <.001

My physician thinks that I should get the pneumonia shot§

Agree/maybe/sometimes 11.73 (4.93-27.86)
Disagree 0.54 (0.25-1.20)
Don’t know/no response — <.001

*The dependent variable was coded as 1 = patient reported ever receiving
the pneumococcal vaccine (n = 641) and 0 = patient did not report ever
receiving the pneumococcal vaccine (n = 305). All variables in bivariate
analyses with the dependent variable that had P < .10 were entered into
the stepwise forward-selection logistic regression.
†Facilitating conditions.
‡Attitudes.
§Social influences.
CI indicates confidence interval.



compared with chart audit range from 92% to 100% and
from 71% to 98%, respectively, and kappa ranges from
0.72 to 0.92.20-22

Although the sampling technique attempted to cap-
ture diverse practice types and settings and patient
demographics, we cannot assume that they represent
the entire United States. Furthermore, vaccination
rates in this population were higher than those found
nationally. However, our purpose was to understand
which office and patient factors are truly related to
immunization status, not how common these factors
are across the country. Hypothesis testing does not
require generalizability, as Rothman notes.23

Conclusions
Although patient factors are more important than

practice factors in determining immunization rates,
practices can affect patients by establishing an envi-
ronment that promotes adult immunization through
patient education, provider recommendation, and easy
access to vaccination (immunization clinics).
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