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Abstract

Background—Adults are at substantial risk for vaccine-preventable disease, but their 

vaccination rates remain low.

Objective—To assess practices for assessing vaccination status and stocking recommended 

vaccines, barriers to vaccination, characteristics associated with reporting financial barriers to 

delivering vaccines, and practices regarding vaccination by alternate vaccinators.
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Design—Mail and Internet-based survey.

Setting—Survey conducted from March to June 2012.

Participants—General internists and family physicians throughout the United States.

Measurements—A financial barriers scale was created. Multivariable linear modeling for each 

specialty was performed to assess associations between a financial barrier score and physician and 

practice characteristics.

Results—Response rates were 79% (352 of 443) for general internists and 62% (255 of 409) for 

family physicians. Twenty-nine percent of general internists and 32% of family physicians 

reported assessing vaccination status at every visit. A minority used immunization information 

systems (8% and 36%, respectively). Almost all respondents reported assessing need for and 

stocking seasonal influenza; pneumococcal; tetanus and diphtheria; and tetanus, diphtheria, and 

acellular pertussis vaccines. However, fewer assessed and stocked other recommended vaccines. 

The most commonly reported barriers were financial. Characteristics significantly associated with 

reporting greater financial barriers included private practice setting, fewer than 5 providers in the 

practice, and, for general internists only, having more patients with Medicare Part D. The most 

commonly reported reasons for referring patients elsewhere included lack of insurance coverage 

for the vaccine (55% for general internists and 62% for family physicians) or inadequate 

reimbursement (36% and 41%, respectively). Patients were most often referred to pharmacies/

retail stores and public health departments.

Limitations—Surveyed physicians may not be representative of all physicians.

Conclusion—Improving adult vaccination delivery will require increased use of evidence-based 

methods for vaccination delivery and concerted efforts to resolve financial barriers, especially for 

smaller practices and for general internists who see more patients with Medicare Part D.

Primary Funding Source—Centers for Disease Control and Prevention.

Vaccination remains underutilized in adults. An annual average of more than 30 000 

Americans die of vaccine-preventable diseases, mostly influenza, and more than 95% of 

these persons are adults (1). The Advisory Committee on Immunization Practices 

recommends 12 vaccines for adults, including vaccines recommended universally, vaccines 

for persons who did not receive them in childhood (“catch up”), and vaccines for those in 

high-risk groups (2). According to recent estimates (3, 4), only 62% and 65% of adults aged 

65 years or older received a pneumococcal or influenza vaccine, respectively; only 20% of 

high-risk adults aged 19 to 64 years received a pneumococcal vaccine; and only 16% of 

adults aged 60 years or older received a herpes zoster vaccine. All of these percentages are 

well short of Healthy People 2020 goals (5).

None of the studies that examined reasons for low rates of adult vaccination (6 –12) 

comprehensively examined adult vaccination. Furthermore, the context of adult vaccination 

has changed in recent years: There are newly recommended adult vaccines, some vaccines 

are now covered by Medicare Part D (a pharmaceutical benefit), and the site of vaccine 

delivery has shifted away from primary care settings. Almost half of adult seasonal 

influenza vaccinations in the 2010–2011 season occurred in health departments, pharmacies, 
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work places, or other nonmedical locations (13), but physician perceptions regarding 

collaboration with alternate vaccinators have only been documented limitedly (14).

Given the increase in the number of vaccines recommended for adults and the increasing 

importance of alternative sites for vaccine delivery, we sought to describe the following 

among U.S. primary care physicians: practices regarding assessing vaccination status and 

stocking of recommended adult vaccines; barriers to stocking and administering vaccines; 

characteristics of physicians who report greater financial barriers to delivering vaccines; and 

practices, experiences, and attitudes regarding vaccination outside of the medical home.

Methods

Study Setting

From March to June 2012, we administered a survey to a network of primary care 

physicians (Supplement, available at www.annals.org). The Human Subjects Review Board 

at the University of Colorado Denver approved this study as exempt research that did not 

require written informed consent.

Study Sample

The Vaccine Policy Collaborative Initiative conducted this study (15). The Initiative was 

designed collaboratively with the Centers for Disease Control and Prevention (CDC) to 

perform rapid-turnaround surveys to assess physician attitudes about vaccine issues. We 

developed a network of primary care physicians for this program by recruiting general 

internists (GIMs) and family medicine physicians (FMs) from the memberships of the 

American College of Physicians (ACP) and the American Academy of Family Physicians 

(AAFP). We conducted quota sampling (16) to ensure that network physicians were similar 

to the ACP and AAFP memberships with respect to region, urban versus rural location, and 

practice setting (GIMs only). We previously demonstrated that survey responses from 

network physicians compared with those of physicians randomly sampled from American 

Medical Association physician databases (which reflect all practicing physicians and not just 

members of the American Medical Association) had similar demographic characteristics, 

practice attributes, and attitudes about a range of vaccination issues (16).

Survey Design

We developed a survey appraising physician practices regarding assessment of vaccination 

status for and stocking of the 11 adult vaccines routinely recommended in 2012 (17), as well 

as referral practices to alternate vaccinators when vaccines were not stocked. We used 4-

point Likert scales for questions assessing attitudes about the role of different adult vaccine 

providers (“strongly agree” to “strongly disagree”) and barriers to stocking and 

administering vaccines in the practice (“major barrier” to “not a barrier”) (18). For brevity, 

certain questions were asked in a generic manner and were not related to specific vaccines. 

After an advisory panel of GIMs (n = 6) and FMs (n = 7) pretested the survey, we modified 

it on the basis of their feedback. The survey was then piloted by 86 primary care physicians 

(63 GIMs and 23 FMs) and further modified according to this feedback.
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Survey Administration

According to physician preference, we sent the survey either over the Internet (Verint; 

Melville, New York) or through the U.S. Postal Service. We sent the Internet group an 

initial e-mail with up to 8 e-mail reminders, and we sent the mail group an initial mailing 

and up to 2 additional reminders. Nonrespondents in the Internet group were also sent a mail 

survey in case of problems with e-mail correspondence. We patterned the mail protocol on 

Dillman’s tailored design method (19).

Statistical Analysis

We pooled Internet and mail surveys together for analyses because other studies have found 

that physician attitudes are similar when obtained by either method (20–22). We compared 

respondents with nonrespondents on all available characteristics using Wilcoxon and chi-

square analyses. Characteristics of nonrespondents were obtained from the recruitment 

survey for the sentinel networks. We found financial barriers to be commonly reported and 

therefore assessed whether certain characteristics of primary care physicians were associated 

with perceiving more financial barriers because this information could lead to actionable 

policymaking. To assess associations with perception of financial barriers and to avoid 

issues associated with multiple comparisons, we created a financial barriers scale composed 

of 8 financial barrier survey questions (Table 1). We combined the scores of these 8 

variables (not a barrier = 0; minor barrier = 1; moderate barrier = 2; major barrier = 3) and 

divided that sum by the number of questions answered. We excluded respondents who had 

answered fewer than 5 of the 8 questions on financial barriers. A Cronbach α was calculated 

to determine the internal consistency of the financial barriers scale. We used this scale as the 

outcome measure to evaluate associations between financial barriers and demographic and 

practice characteristics (sex, age, region, practice location, practice setting, number of 

providers in the practice, and proportion of patients with Medicare Part D and Medicaid) in 

a multivariable linear regression model for each specialty. Analyses were done by using 

SAS, version 9.2 (SAS Institute, Cary, North Carolina).

Role of the Funding Source

Investigators at the CDC were involved with the survey design, analysis, and the decision to 

submit the manuscript for publication.

Results

Survey Response Rates and Respondent Characteristics

Response rates were 79% for GIMs (352 of 443) and 62% for FMs (255 of 409). All 

questions had fewer than 8% missing items, with most having fewer than 5% missing. The 

number of missing items did not differ between GIMs and FMs or between physicians who 

responded by Internet and those who responded by mail. No GIMs and only 2 FMs were 

from the same practice site. Respondents and nonrespondents did not differ significantly by 

sex, age, region, practice location, practice setting, or number of providers in the practice. 

Table 2 displays characteristics of respondents and their practices and patient populations.
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Current Practices Regarding Assessing Need for and Stocking of Routinely 
Recommended Adult Vaccines

Almost all physicians reported assessing patients’ vaccination status at annual visits (GIMs 

and FMs, 97%) or initial visits (GIMs, 94%; FMs, 89%), whereas fewer physicians (GIMs, 

29%; FMs, 32%) reported doing so at every visit. The most commonly reported method for 

assessing immunization status was to check the medical record (GIMs, 95%; FMs, 96%). 

Although most physicians reported asking patients about vaccination status verbally (GIMs, 

89%; FMs, 90%), by questionnaire (GIMs, 57%; FMs, 52%), or by having a staff member 

ask (GIMs, 57%; FMs, 66%), very few (GIMs, 1%; FMs, 2%) relied exclusively on patient-

supplied information. A minority used immunization information systems (IISs) (GIMs, 8%; 

FMs, 36%). Forty-six percent of GIMs and 48% of FMs reported that it was “moderately/

very difficult” to determine an adult patient’s vaccination status for vaccines other than 

seasonal influenza.

Almost all physicians reported assessing the vaccination status for seasonal influenza; 

pneumococcal; tetanus and diphtheria (Td); tetanus, diphtheria, and acellular pertussis 

(Tdap); and zoster vaccines. Fewer reported assessing the status for the remainder of the 

recommended vaccines (Figure 1). Family physicians were more likely than GIMs to assess 

the need for hepatitis A; hepatitis B; measles, mumps, and rubella (MMR); human 

papillomavirus; meningococcal; and varicella vaccines.

Most physicians reported stocking seasonal influenza, pneumococcal, Td, and Tdap vaccines 

(Figure 1). Physicians were less likely to stock hepatitis vaccines, catch-up vaccines (human 

papillomavirus, MMR, varicella, and meningococcal), and zoster vaccine. Family physicians 

more often reported stocking hepatitis B and catch-up vaccines than did GIMs; large 

proportions of both FMs and GIMs reported not stocking zoster vaccine. Thirty-one percent 

of FMs and 20% of GIMs reported stocking all 11 adult vaccines recommended for routine 

use in 2012.

Reported Barriers to Stocking and Administering Adult Vaccines

Physicians reported various barriers to stocking and administering vaccines (Table 1), but 

financial barriers dominated the list. Internal consistency of the financial barriers scale was 

high for both specialties (Cronbach α > 0.85). Basic distributional statistics were similar for 

the financial barriers scale for each specialty (GIM: mean, 1.3 [SD, 0.8]; median, 1.4; 25th 

to 75th percentiles, 0.8 to 2.0. FMs: mean, 1.5 [SD, 0.8]; median, 1.5; 25th to 75th 

percentiles, 0.9 to 2.0). Table 3 lists the characteristics associated with reporting financial 

barriers. Physician characteristics significantly associated with reporting greater financial 

barriers included private practice setting, fewer than 5 providers in the practice, Southern 

region, West region for FMs only, and Midwest region and having a higher proportion of 

patients with Medicare Part D for GIMs only. All statistically significant effect sizes 

represented approximately one half of to a full SD difference from the reference group, 

which we considered clinically significant.
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Current Practice Regarding Referring Patients to Alternate Vaccinators

Most physicians reported that they refer patients elsewhere for vaccines they did not stock. 

When they did not stock the vaccine, physicians most often reported referring patients to a 

pharmacy/retail store (GIMs: 26% “often or always” and 35% “sometimes”; FMs: 24% 

“often or always” and 38% “sometimes”) and the public health department (GIMs: 17% 

“often or always” and 37% “sometimes”; FMs: 26% “often or always” and 45% 

“sometimes”). The most commonly reported reasons for referring patients elsewhere for 

vaccines included insurance not covering the vaccine (GIMs: 18% “often or always” and 

39% “sometimes”; FMs: 18% “often or always” and 48% “sometimes”) or inadequate 

insurance reimbursement (GIMs: 13% “often or always” and 25% “sometimes”; FMs: 10% 

“often or always” and 34% “sometimes”).

Communication With Alternate Vaccinators

Physicians reported using multiple information sources regarding vaccination of their 

patients by alternate vaccinators. The preferred source was the vaccinator (GIMs, 84%; 

FMs, 83%), followed by an IIS (GIMs, 25%; FMs, 44%); fewer preferred relying on patient 

report (GIMs, 20%; FMs, 15%). Several physicians reported rarely (<10% of the time) 

receiving information on vaccines administered by the following vaccinators: workplace 

(GIMs, 74%; FMs, 76%), senior center (GIMs, 68%; FMs, 74%), public health department 

(GIMs, 65%; FMs 63%), another physician’s office (GIMs, 50%; FMs, 54%), hospital or 

emergency department (GIMs, 54%; FMs, 42%), and pharmacy or retail store (GIMs, 34%; 

FMs, 38%). The most common methods for recording information received from alternate 

vaccinators were to enter information in a specific vaccine field in the electronic health 

record (EHR) (GIMs, 78%; FMs, 77%), enter information in a progress note in the EHR or 

paper medical record (GIMs, 66%; FMs, 71%), or record information on a specific 

immunization sheet in a written record (GIMs, 31%; FMs, 28%). Eight percent of GIMs and 

36% of FMs recorded information in a state or regional IIS.

Attitudes Regarding the Role of Different Vaccinators

Figure 2 presents attitudes regarding the role of different adult vaccinators. Of note, almost 

all physicians agreed that it was the primary care physician’s responsibility to see that 

patients receive recommended vaccines even if they did so elsewhere. Most agreed it was 

helpful to have pharmacists share a role in vaccinating adults. Physicians generally 

considered vaccination by subspecialists to be problematic because they do not receive 

documentation of such vaccination.

Discussion

This study assessed important aspects of current practices for U.S. adult vaccination from 

the physician perspective. We identified problems and barriers relating to the delivery of 

adult vaccines in the primary care setting, including inconsistent assessment of vaccination 

status, insufficient stocking of certain recommended vaccines, inadequate insurance 

reimbursement, large financial outlays for vaccine purchase, and challenges relating to the 

transfer and documentation of vaccination information from alternate vaccinators.
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Our study suggests that missed opportunities for adult vaccination are common, partially 

because vaccination status is not being assessed at every visit, which is admittedly an 

ambitious goal. In addition, most physicians are not stocking all recommended adult 

vaccines. Our results are consistent with those of other studies documenting general failure 

to review vaccination status at each visit, with resulting undervaccination of adult patients 

(23, 24) and the lack of stocking of some vaccines (25). Zoster vaccine has been 

recommended since 2008 (26), but uptake of the vaccine has remained low (4, 27). One 

likely contributing factor for low rates of stocking this vaccine is the difficulty in physician 

reimbursement for zoster vaccine. The vaccine is covered under Medicare Part D, a 

pharmaceutical benefit with often substantial out-of-pocket costs for the patient, and not Part 

B, an office-based benefit that covers seasonal influenza and pneumococcal vaccines. Most 

Medicare beneficiaries enroll in Medicare Part B, but in 2009 only 58% enrolled in 

Medicare Part D, pointing to a potential lack of coverage for this vaccine altogether (28).

In a previous study (25), more GIMs than FMs reported not stocking MMR, meningococcal 

conjugate, varicella, and hepatitis A vaccines because few of their patients needed these 

vaccines. Similarly, we found more general internists than family medicine physicians (61% 

vs. 37%) agreeing that stocking of catch-up vaccines was not their responsibility. These 

sentiments probably stem from caring for different patient populations; FMs see pediatric 

patients, who more regularly need these vaccines. Stocking of all recommended vaccines 

may not be practical given competing demands in primary care. Not stocking vaccines 

probably contributes to low national coverage (3, 4), but pneumococcal, seasonal influenza, 

Td, and Tdap vaccine coverage remains suboptimal, even though most physicians report 

stocking these vaccines. This finding suggests that stocking alone is insufficient to improve 

coverage.

Primary care physicians are generally accepting of the increased access that adults now have 

to vaccination outside of the medical home; however, communication between alternate 

vaccinators and primary care physicians is perceived as suboptimal, and one third of 

physicians have reservations about pharmacists as vaccinators. Few studies have evaluated 

communication between primary care physicians and pharmacists (14, 29, 30), but 1 

previous study found that concerns about inadequate documentation and pharmacists’ ability 

to administer seasonal influenza vaccine were important barriers to collaboration (14). 

Pharmacists have been involved in adult immunization delivery since the mid-1990s (31); 

they are now authorized to administer seasonal influenza vaccine in all states and many 

other routinely recommended vaccines in most states (32).

The most commonly reported reasons for referral to alternate vaccinators were related to 

insurance coverage. However, such referrals can increase patients’ out-of-pocket costs when 

alternate providers are considered “out of network” (33).

Our analysis of barriers to adult vaccine delivery sheds light on why physicians are not 

stocking and administering vaccines. Our results confirm that financial barriers may 

partially explain these findings (10, 12). Physicians in smaller, private practices often 

assume more risks from stocking of expensive vaccine inventories and may be particularly 

affected by these financial barriers.
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Although our results suggest that fundamental problems exist for adult vaccination delivery 

in the United States, primary care physicians see themselves as having a central role in the 

system. This indicates that with the proper tools, they can be instrumental in increasing 

vaccination rates among adults.

Information technology provides one such set of tools. Applications are available to enhance 

assessment of vaccination status (34–36) and, if incorporated into EHRs and computerized 

clinic decision support systems, could be a means for practices to systematically assess 

vaccination status. Use of EHR alerts (37) and clinic decision support systems (38) increases 

rates of specific vaccines delivered to targeted populations, but such interventions could be 

broadened to encompass all routinely recommended vaccines and the adult population in 

general. Clinic decision support systems can be used to reduce the decision-making burden 

of vaccination on physicians and staff.

Immunization information systems provide another important technological tool. These 

confidential, computerized systems collect and consolidate vaccination data from multiple 

health care providers (39, 40). In 2010, the Task Force on Community Preventive Services 

recommended IIS use as a means to increase vaccination rates (41). These systems can alert 

physicians about the vaccination status of their patients, thereby preventing missed 

opportunities for vaccination and preventing unnecessary vaccination. Although initially 

implemented for the pediatric population, IISs are potentially more critical for adults given 

the increased complexity of the adult immunization schedule and because adults are more 

likely to receive immunizations at multiple locations. Indeed, IISs could help alleviate the 

reported communication barriers between primary care physicians and alternate vaccinators. 

However, to be most effective, IIS use needs to be widespread. Our data indicate that 

awareness and use of the IISs for adult vaccinations are limited. Use of IISs should increase 

with adoption of meaningful use phase 2 requirements for reporting immunizations to IISs 

from EHRs, but additional resources may be needed to educate physicians about IISs and 

enroll them.

Policy tools can play an important role in improving adult vaccination. By mandating 

private health plans to cover Advisory Committee on Immunization Practices–recommended 

vaccinations with first-dollar coverage (that is, no copayment) when delivered by in-network 

providers, the Affordable Care Act addresses financial barriers to vaccination for privately 

insured patients (42). The effect of the law on physician financial barriers to vaccination is 

less certain. The law does not change coverage of vaccines by Medicare. Seasonal influenza 

and pneumococcal vaccines, Td vaccine for wound management, and hepatitis B vaccine for 

provider-diagnosed high-risk persons are covered by Medicare Part B; other vaccines (Tdap, 

herpes zoster, and any future vaccines) are included in Medicare Part D. The latter was 

designed as a pharmacy benefit and for some time has been recognized as a barrier to 

physician-based vaccination (12); indeed, the financial burden reported by general internists 

was directly correlated to the proportion of their patients having Medicare Part D. 

Recommendations for legislative corrections have been made (28, 43).

Performance measures are another policy-based strategy used to improve vaccination rates 

for specific vaccines and populations (44, 45). Current performance measures focus on 
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seasonal influenza and pneumococcal vaccines (46). Additional performance measures for 

other adult immunizations or for combined end points that include vaccination with other 

preventive services may be considered.

Our study has limitations. Although the sample of sentinel physicians surveyed was 

designed to be representative of ACP and AAFP memberships, the attitudes, experiences, 

and practices of sentinel physicians may not be fully generalizable. In addition, although this 

survey had a high response rate, nonrespondents may have held different views than 

respondents. The survey relied on self-report of practice rather than observation of practice. 

Finally, in considering policy implications of our study, cross-sectional surveys enhance our 

understanding of complex issues but cannot be used to demonstrate causality.

Vaccines provide an important but underutilizd opportunity to reduce the burden of vaccine-

preventable disease among adults. Although primary care physicians appear motivated to 

ensure that patients are up to date on vaccinations, many barriers exist. Implementation of 

system changes, including adopting practices that improve communication between primary 

care physicians and alternate vaccinators, more widespread use of effective tools (IISs and 

clinic decision support systems), and removing policy-related barriers, could improve adult 

vaccination in the United States.
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Context

Vaccination rates in adults are low, even though more than 95% of Americans who die of 

vaccine-preventable disease each year are adults. General internists and family medicine 

physicians were surveyed about vaccine perceptions and practices.

Contribution

Barriers related to vaccine delivery included lack of regular assessment of vaccine status, 

insufficient stocking of some vaccines, and financial disincentives for vaccination in the 

primary care setting. Use of electronic tools to record and prompt vaccination was low. 

Most physicians surveyed accepted vaccination outside of the medical home but believed 

communication between themselves and alternate vaccinators was suboptimal.

Implication

System changes are necessary to improve adult vaccination in the United States.

—The Editors
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Figure 1. 
Percentage of physicians who reported assessing vaccination status of patients and stocking 

vaccines.

FM = family physician; GIM = general internists; HPV = human papillomavirus; MMR = 

measles, mumps, and rubella; PPSV23 = pneumococcal polysaccharide; Td = tetanus and 

diphtheria; Tdap = tetanus, diphtheria, and acellular pertussis.
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Figure 2. 
Physicians’ attitudes and beliefs regarding the role of different adult vaccine providers.*

FM = family physician; GIM = general internist.

* Number of FMs = 255; number of GIMs = 352.
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Table 2

Comparison of Respondents and Nonrespondents and Additional Characteristics of Respondents’ Practices

Characteristic GIMs FMs

Respondents
(n = 352)

Nonrespondents
(n = 91)

Respondents
(n = 255)

Nonrespondents
(n = 154)

Men, % 63 74 55 60

Mean age (SD), y 53.9 (8.8) 54.2 (9.1) 52.5 (9.9) 52.0 (10.1)

Region of the country, %

  Midwest 20 26 26 30

  Northeast 26 26 17 13

  South 31 35 35 38

  West 23 12 22 19

Practice location, %

  Urban, inner city 45 40 26 27

  Urban, non–inner city/suburban 42 43 46 49

  Rural 13 18 28 24

Practice setting, %

  Private practice 70 77 70 73

  Community-or hospital-based 22 20 23 22

  HMO or MCO   9   3   7   5

Median providers in practice, n   7   7   5   5

Proportion of patients aged <18 y

  0% 49 –   5 –

  1%–9% 47 – 42 –

  ≥10%   4 – 53 –

Proportion of patients aged 18–49 y

  <10% 16 –   8 –

  10%–24% 61 – 42 –

  25%–49% 19 – 43 –

  ≥50%   4 –   7 –

Proportion of patients aged 50–64 y

Ann Intern Med. Author manuscript; available in PMC 2015 October 06.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hurley et al. Page 18

Characteristic GIMs FMs

Respondents
(n = 352)

Nonrespondents
(n = 91)

Respondents
(n = 255)

Nonrespondents
(n = 154)

  0%–24% 22 – 33 –

  25%–49% 66 – 57 –

  ≥50% 11 – 11 –

Proportion of patients aged ≥65 y

  <10%   3 – 17 –

  10%–24% 13 – 28 –

  25%–49% 44 – 37 –

  ≥50% 40 – 17 –

Reported contractual relationship with insurer

  Medicare 87 – 90 –

  Medicaid 63 – 75 –

  Private Insurance 85 – 90 –

Proportion of uninsured patients

  0% 13 –   7 –

  1%–9% 72 – 62 –

  10%–24% 11 – 20 –

  ≥25%   4 – 11 –

Proportion of patients with Medicare Part B

  <10%   7 – 17 –

  10%–24% 21 – 41 –

  25%–49% 37 – 28 –

  ≥50% 34 – 14 –

Proportion of patients with Medicare Part D

  <10%   8 – 22 –

  10%–24% 27 – 35 –

  25%–49% 31 – 23 –

  ≥50% 24 – 10 –

  Don’t know 11 – 11 –
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Characteristic GIMs FMs

Respondents
(n = 352)

Nonrespondents
(n = 91)

Respondents
(n = 255)

Nonrespondents
(n = 154)

Proportion of patients with Medicaid

  <10% 72 – 52 –

  10%–24% 18 – 25 –

  ≥25% 10 – 24 –

Proportion of patients with private insurance

  0%–24% 25 – 23 –

  25%–49% 35 – 31 –

  50%–100% 40 – 47 –

FM = family physician; GIM = general internist; MCO = managed care organization.
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Table 3

Characteristics Associated With Perception of Financial Barriers to Stocking and Administering Vaccines in 

Practice*

Characteristic Estimated Mean Difference (95% CI)

GIMs (n = 340) FMs (n = 250)

Sex

  Male Reference Reference

  Female 0.09 (−0.07 to 0.25) −0.05 (−0.23 to 0.14)

Age

  30–49 y Reference Reference

  50–59 y −0.01 (−0.20 to 0.17) 0.06 (−0.15 to 0.27)

  ≥60 y 0.04 (−0.16 to 0.25) 0.00 (−0.23 to 0.27)

Region of the country

  South Reference Reference

  Midwest −0.15 (−0.37 to 0.06) −0.37 (−0.59 to −0.14)

  Northeast −0.36 (−0.56 to −0.16) −0.38 (−0.64 to −0.11)

  West −0.42 (−0.63 to −0.21) −0.14 (−0.38 to 0.11)

Practice location

  Urban, inner city Reference Reference

  Urban, non–inner city/suburban 0.06 (−0.10 to 0.22) 0.19 (−0.03 to 0.41)

  Rural 0.02 (−0.22 to 0.25) 0.20 (−0.05 to 0.45)

Practice setting

  Private practice Reference Reference

  Community-or hospital-based −0.33 (−0.54 to −0.13) −0.37 (−0.60 to −0.14)

  HMO or MCO −0.38 (−0.66 to −0.09) −0.79 (−1.16 to −0.41)

Number of providers in practice

  1–4 Reference Reference

  ≥5 −0.52 (−0.68 to −0.36) −0.31 (−0.49 to −0.12)

Proportion of patients with Medicare Part D

  0%–24% Reference Reference

  ≥25% 0.31 (0.14 to 0.47) −0.01 (−0.21 to 0.18)
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Characteristic Estimated Mean Difference (95% CI)

GIMs (n = 340) FMs (n = 250)

  Do not know 0.18 (−0.10 to 0.47) −0.01 (−0.30 to 0.28)

Proportion of patients with Medicaid

  0%–9% Reference Reference

  ≥10% 0.13 (−0.05 to 0.31) 0.09 (−0.11 to 0.29)

  Do not know −0.57 (−1.03 to −0.11) 0.21 (−0.47 to 0.88)

FM = family physician; GIM = general internist; MCO = managed care organization.

*
Values in the table are estimated mean differences in the financial barriers scale between each subgroup and the reference. The financial barriers 

scale was created as the average of 8 questions related to financial barriers (see Table 1) and varied from 0 (no barrier) to 3 (major barrier). 
Negative values indicate lower scores (fewer barriers), and positive values indicate higher scores (more barriers) as compared with the reference 
group.
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