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Abstract: The Advisory Committee on Immunization Practices (ACIP) recently recommended that all children 6 months 

to 18 years be vaccinated annually against influenza. Because pediatricians will be critical for implementing this recom-

mendation, we assessed the characteristics of immunization providers associated with the greatest efforts to vaccinate 

children against influenza. Using a cross-sectional survey of 35 private pediatric clinics in Georgia, we found that adding 

extra hours for immunization during the influenza vaccination season and having a policy of allowing six or more vac-

cines to be delivered at one appointment were characteristics associated with a greater intent to vaccinate children in the 

2004-2005 influenza vaccination season. Most respondents indicated that for their clinic to implement a universal child-

hood vaccination policy it would be important to have a formal recommendation from the ACIP and American Academy 

of Pediatrics, and to be assured that they could receive credits or refunds for unused vaccine. 
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INTRODUCTION 

 Influenza is a significant source of morbidity and mortal-
ity in the United States, accounting for an annual average of 
36,000 deaths and over 200,000 hospitalizations [1, 2]. Be-
cause most morbidity occurs among persons  65 years [2], 
vaccination efforts traditionally have focused on the elderly 
[3]. However, increasing evidence indicates that children 
experience substantial influenza related morbidity [4, 5], and 
a number of studies have produced suggestive findings that 
vaccination of children indirectly protects other community 
members by reducing the spread of influenza [6-12]. In light 
of this information, the Advisory Committee on Immuniza-
tion Practices (ACIP) has been expanding the categories of 
children for whom vaccination is recommended, and recently 
it advised that all children 6 months to 18 years be vacci-
nated annually [13]. Because pediatric immunization provid-
ers will be essential for increasing the number of children 
who are immunized, it is important to evaluate practices and 
perceptions among these providers that are associated with 
the greatest likelihood that they will reach their patient popu-
lation for annual vaccination. With this information public  
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health officials then can focus their efforts where they are 
most needed to support a universal childhood influenza vac-
cination recommendation. 

 While the ACIP recently has recommended that all chil-
dren be vaccinated against influenza, prior to 2002 it advised 
vaccination only for children with underlying medical condi-
tions, and for children who were household contacts of per-
sons at increased risk for influenza complications [14]. In 
2002, the ACIP first recommended annual influenza vaccina-
tion of all children 6-23 months, and in 2006 it expanded this 
recommendation to include all children 6-59 months [15, 
16]. Experience with other vaccines clearly illustrates that 
healthcare provider endorsement will be critical for imple-
menting these expanded recommendations – with the intro-
duction of new vaccines and vaccine policies for hepatitis B, 
varicella, and pneumococcal conjugate vaccine, physician 
concurrence with recommendations greatly improved adher-
ence to guidelines and compliance with immunization stan-
dards related to improved vaccine delivery (e.g., providing 
multiple injections at one appointment) [17-21]. Moreover, 
influenza research consistently has shown that parental recall 
of a physician recommendation is one of the strongest pre-
dictors of immunization status among children [22-25]. 

 Given the importance of healthcare providers, successful 
implementation of a universal childhood influenza vaccina-
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tion recommendation will require knowledge of the barriers 
that practitioners face in immunizing children against influ-
enza and which clinic practices lead to greater success in 
delivering vaccine. To determine these factors, we conducted 
a cross-sectional survey of private pediatric clinics in the 
state of Georgia. We sought to identify clinic characteristics 
and practices associated with greater intent to deliver influ-
enza vaccine in the immunization season preceding our sur-
vey (2004-2005) and the types of support that healthcare 
providers felt necessary to increase influenza vaccine deliv-
ery to their entire patient population. 

MATERIALS AND METHODS 

Data Sources 

 This study supplemented information obtained by the 
Georgia Immunization Program (GIP) from medical prac-
tices participating in its Vaccines for Children (VFC) pro-
gram. Similar to all VFC programs, the GIP distributes free 
vaccine for private healthcare providers to administer to 
Medicaid enrolled, uninsured, and American Indian or 
Alaska Native children. In addition, the GIP uses supplemen-
tal funding so that private providers may obtain free vaccine 
for underinsured children and children participating in Geor-
gia’s State Children’s Health Insurance Program (SCHIP), 
PeachCare for Kids. The GIP also allows private providers to 
charge VFC eligible children for an office visit and a nomi-
nal administration fee [26]. 

 Using a list of all private clinics participating in Geor-
gia’s VFC program (N = 948), we initially drew a random 
sample of 132 medical practices distributed across Georgia. 
Because this was an exploratory study, our sample size was 
based on logistical considerations. Of the 132 clinics se-
lected, 69 were excluded because they had a practice spe-
cialty other than pediatrics. Hence, our final sample con-
tained 63 medical practices from an estimated 450 pediatric 
clinics in Georgia. 

 For those clinics we selected, our data sources included a 
self-administered survey and GIP vaccine shipment records 
from its VFC program. In addition, we abstracted 2000 US 
Census data describing the demographic characteristics of 
the counties in which the clinics were located. Inclusion cri-
teria for our analysis were: (1) a clinic specialty of pediat-
rics; (2) the availability of records for the number of influ-
enza doses shipped in the 2004-2005 vaccination season; and 
(3) the availability of records for the number of measles, 
mumps and rubella (MMR) doses shipped in the 2004 calen-
dar year. Because the aim of this study was to identify char-
acteristics of immunization providers that might allow them 
to reach their entire patient population for influenza immuni-
zation on an annual basis, clinics which were shipped 40 
doses of MMR vaccine were excluded, as they were pre-
sumed not to be significant providers of any childhood im-
munizations. 

Survey Instrument 

 This study was based on a self-administered, cross-
sectional survey that was initially distributed by mail in No-
vember 2005. Clinics that did not return the survey were 
contacted by telephone to encourage them to respond. Those 
that still did not respond were telephoned a second time be-
tween June 2006 and August 2006 and invited to complete 

an abbreviated survey with a trained interviewer. Questions 
asked in this abbreviated survey were similar to those in the 
full survey except that there were fewer items about general 
as opposed to influenza-specific immunization practices. As 
a final option, clinics that indicated they could not complete 
the abbreviated survey over the telephone were given a link 
to a website where they could complete the survey electroni-
cally. Participants were asked to provide written consent 
before completing the survey instrument. Verbal consent was 
obtained from participants who completed the survey over 
the telephone. Each clinic completing a survey received a 
$25 gift card. All procedures were approved by the Institu-
tional Review Board of Emory University. 

 All participants were asked to respond in relation to their 
clinic practices during the 2004-2005 influenza vaccination 
season. Hence, the survey took place after a recommendation 
for infants 6-23 months had been implemented [15, 27], but 
before a recommendation had been made for 24-59 month 
old children [16], or for all children 6 months to 18 years 
[13]. For clinics that returned surveys, respondents were 
asked to indicate if they were a physician, a nurse, an office 
manager, or another type of personnel. 

 The survey addressed the following topics: (1) knowl-
edge of ACIP/AAP (American Academy of Pediatrics) rec-
ommendations for influenza vaccination; (2) support for uni-
versal childhood influenza vaccination; (3) clinic size and 
capacity for delivering vaccine; (4) general and influenza 
specific immunization policies; and (5) measures clinics 
considered necessary for adhering to a universal vaccination 
recommendation. To assess knowledge of current recom-
mendations, respondents were asked whether various catego-
ries of patients should or should not receive influenza vac-
cine. The categories included persons for whom the ACIP 
recommended vaccine at the time (e.g., 6-23 month olds), as 
well as persons for whom vaccine was not routinely recom-
mended (e.g., college students in dormitories). To assess 
support for universal childhood vaccination, respondents 
were asked to indicate whether they generally agreed, gener-
ally disagreed, or had no opinion about universal vaccina-
tion. To assess clinic size, capacity and immunization prac-
tices, respondents were asked to fill in information such as 
number of clinic employees and exam rooms, hours of op-
eration, and the maximum number of vaccines administered 
at a single appointment. In addition, respondents were asked 
whether or not they adhered to certain practices (e.g., 
whether they used particular reminder strategies, whether 
they used thimerosal containing vaccine, whether they vac-
cinated parents/guardians at the same time as their children). 
To assess the types of support providers felt were important 
for their clinic to adhere to a universal vaccination recom-
mendation, respondents were asked to rank a number of po-
tential measures on a 5-point Likert scale (1 = not at all im-
portant, to 5 = extremely important). 

 A copy of the full-length survey is available at: 
http://www.medicine.emory.edu/id/ecirve/Full_Survey.pdf. 
The abbreviated survey is available at: http://www.medicine. 
emory.edu/id/ecirve/Abbreviated_Survey.pdf 

Vaccine Shipment Data 

 Because we were not able to measure the actual number 
of influenza vaccine doses administered, we used the number 
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of VFC doses of influenza vaccine that the GIP shipped to 
individual clinics as our primary measure representing intent 
to deliver influenza vaccine in the 2004-2005 season. To 
adjust for differences in clinic size and number of VFC par-
ticipants among practices, we used the ratio of influenza 
vaccine doses ordered through the VFC program during the 
2004-2005 influenza season, relative to the number of MMR 
doses ordered through the VFC program in the 2004 calen-
dar year. For both influenza and MMR vaccine, a minimum 
order of 10 doses was required. We chose the MMR vaccine 
for our comparison because this vaccine has been included in 
the VFC program for many years and high coverage levels 
among preschool children have been achieved (>90% since 
1999) [28]. Moreover, among older children, a second dose 
is required for entry into kindergarten (coverage rate of 
93.7% for the 2006-2007 school year) [29]. Because our 
outcome measure was calculated by dividing influenza vac-
cine doses by MMR vaccine doses, larger values were taken 
to represent greater intent to immunize children against in-
fluenza in the 2004-2005 vaccination season. 

Demographic Data 

 Information on the demographic characteristics of the 
counties where participating clinics were located was ob-
tained from the 2000 US Census. Variables considered were: 
percent population non-Hispanic white, non-Hispanic black, 
and Hispanic; percent population with a high school diploma 

and a college degree; mean household income and percent 
families living below the federal poverty line; median popu-
lation age and percent population < 5 years; total county 
population; and the extent to which communities were con-
sidered urban vs rural on the basis of the United States De-
partment of Agriculture rural-urban continuum codes [30]. 

Data Analysis 

 Descriptive statistics were calculated for provider knowl-
edge of current influenza recommendations, support for uni-
versal vaccination, and considerations clinics reported as 
important for them to adopt a universal vaccination policy. 
Bivariate tests were conducted to assess whether our out-
come measure (influenza:MMR VFC doses shipped) was 
associated with: support for universal vaccination; clinic size 
and capacity for delivering vaccines; influenza-specific prac-
tices; and general immunization practices (see Table 1 for 
list of independent variables). 

 Variables associated with our outcome measure at a level 
of p 0.10 through bivariate analysis were entered into a mul-
tivariable model to assess their independent effects. A value 
of p 0.05 was the criterion for accepting statistical signifi-
cance. 

 While responses from all individuals were used to assess 
clinic characteristics and practices associated with intent to 
vaccinate children, only surveys completed by a physician or 

Table 1. Independent Variables Assessed for Association with the Dependent Measure, Influenza to MMR Shipment Ratios 

 

Category Independent Variables 

Clinic Size and Capacity Number of physicians† 

Number of nurses (LPNs and RNs)† 

Total number of employees 

Number of exam rooms 

Number of hours open for operation on a weekly basis 

Number of children served 

Ratio of exam rooms to physicians 

Ratio of nurses to physicians 

Ratio of children to nurses 

Ratio of children to physicians 

Ratio of children to exam rooms 

Ratio of children to hours open for operation on a weekly basis 

Clinic has a records keeper 

Clinic has a front-line supervisor 

Influenza-Specific Practices Number of hours/week influenza vaccine administered 

Number of additional hours for influenza vaccination added last season 

Number of distinct reminder/recall strategies implemented 

Uses specific types of reminders (phone, mail and written/verbal at last appointment) 

Clinic has a policy that clinic staff must be vaccinated against influenza 

Clinic reports achievement of a staff vaccination rate  60% 

General Immunization Practices Clinic uses safety syringes 

Clinic has a policy to vaccinate parent/guardian at same time as the child 

Clinic has a policy to deliver  6 vaccines at one appointment 

Clinic has a policy of attempting to use only thimerosal free vaccine for children  2 years 

Clinic has a policy of attempting to use only thimerosal free vaccine for all children 

Attitudes about Universal Vaccination Expressed degree of support for universal vaccination (agree, no opinion, disagree) 

† Each full-time employee was considered 1 full time equivalent (FTE); each part-time employee was considered 0.5 FTE. 
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a nurse (N = 21 of 35 surveys) were included in analyses of 
adherence to ACIP/AAP recommendations and attitudes 
about universal vaccination. Consequently, variables related 
to clinic characteristics and practices were considered sepa-
rately from variables related to attitudes and beliefs for in-
clusion in multivariable regression models. 

 In our analysis, we considered using a finite population 
correction. This adjustment was potentially appropriate be-
cause we drew our sample from a defined population of 
some 450 private pediatric clinics in Georgia’s VFC pro-
gram, and we included nearly 8% of all potential participants 
in our final sample. However, we decided not to use the fi-
nite population correction because practically speaking with 
a sample under 5-10% of a population, the correction is very 
small [31]. 

RESULTS 

Response Rates and Participant Characteristics 

 Of the 63 pediatric clinics contacted, 44 (70%) completed 
a survey. There were no differences between the population 
demographics of counties in which responder and non-
responder clinics were located (data not shown). Of the re-
sponding clinics, five were excluded from our final analysis 
because no data were available to indicate the number of 
influenza doses (N = 1), the number of MMR doses (N = 3), 
or the number of both vaccine types (N = 1) shipped through 
Georgia’s VFC program. In addition, four clinics were ex-
cluded because they were shipped  40 doses of MMR vac-
cine. Thus of the responding clinics, 35 of 44 (80%) met our 
study inclusion criteria. Of the pediatric clinics that did not 
respond, eight would have met our study inclusion criteria, 
while the remaining practices either were shipped  40 doses 
of MMR vaccine (N = 8), or had no record of the number of 
influenza (N = 2) or the number of MMR (N = 1) doses 
shipped. Among the clinics that met our study inclusion cri-
teria, the calculated influenza to MMR ratios were similar 
between responders and non-responders (p = 0.813; ratiore-

sponders = 1.89±0.32, N = 35; rationon-responders = 2.08 ±0.83, N = 
8). Of the 35 surveys included in our final analysis, a physi-
cian or nurse completed 21 (60%; N = 6 physicians and 15 
nurses); an office manager completed 5 (14%); and a medi-
cal assistant completed 5 (14%). Other/unknown categories 
of individuals (e.g., clinical supervisors, front desk clerks) 
completed the remaining 4 (11.4%). 

Distribution of Outcome Measure Scores 

 The mean ratio of influenza to MMR doses shipped to 
each clinic was 1.89±0.32 (range 0-7.82), with one medical 
practice receiving no influenza vaccine. Among clinics with 
a nurse or a physician respondent, the mean ratio was 
2.42±0.49 (range 0.38-7.82). 

Knowledge of ACIP/AAP Recommendations and Sup-
port for Universal Vaccination 

 When asked to identify individuals they would vaccinate, 
most nurses and physicians correctly identified categories of 
children included in ACIP/AAP recommendations at the 
time. All respondents indicated they would vaccinate healthy 
children 6-23 months, children  6 months with high-risk 
medical conditions, and healthy household contacts of chil-
dren with high-risk medical conditions. Twenty of 21 re-

spondents indicated they would vaccinate healthy household 
contacts of children 0-23 months (one physician indicated 
he/she would not), and 18 of 21 respondents indicated they 
would vaccinate healthy household contacts of high-risk 
adults (a second physician and two nurses indicated that they 
would not). 

 Most physicians and nurses supported or were neutral in 
their opinion about universal childhood vaccination: 10 
(48%; 2 of 6 physicians and 8 of 15 nurses) agreed with a 
universal vaccination recommendation, 8 (38%; 3 of 6 phy-
sicians and 5 of 15 nurses) had no opinion, and 3 (14%; 1 of 
6 physicians and 2 of 15 nurses) disagreed. Reasons given 
for disagreeing with a universal immunization recommenda-
tion were that it was not necessary to vaccinate all children, 
and that there were better uses of health care resources. 
There was no significant difference in the ratio of influenza 
to MMR vaccine doses shipped across categories of support 
for universal vaccination (p = 0.458; ratiosupport = 2.96±0.73; 
rationo.opinion = 2.23±0.87; ratiodisagree = 1.13±0.36). 

Clinic Characteristics and Practices Associated with In-
tent to Deliver Influenza Vaccine 

 Bivariate analyses revealed no significant association 
between any clinic size or capacity variable and our outcome 
measure (data not shown). However, significantly higher 
ratios of influenza to MMR vaccine doses were associated 
with: the number of clinic hours added for vaccination dur-
ing the influenza immunization season (r = 0.460; N = 26; p 
= 0.018); having a policy of delivering  6 vaccines at one 
appointment (p = 0.012; ratiodelivers  6 vaccines = 4.17±1.24, N = 
4; ratiodoes not deliver  6 vaccines = 1.43±0.39, N = 14); and self-
reported achievement of a staff vaccination rate  60% (p = 
0.010; ratioachieved  60% = 2.17±0.39, N = 27; ratiodid not achieve  

60% = 0.85 ±0.26, N = 5). 

Measures considered Important for Clinics to Support 
Universal Vaccination 

 The percent of nurse and physician respondents consider-
ing a given measure very to extremely important (4-5 on a 5 
point Likert scale) for their clinic to adopt a universal vacci-
nation policy ranged from 57% to 100% (Table 2). All re-
spondents (100%) indicated that knowing influenza vaccines 
are effective for protecting individual children was very to 
extremely important. Having a formal AAP/ACIP recom-
mendation and the availability of credits or refunds for un-
used vaccines were the two considerations deemed very to 
extremely important by the next highest percent (86%) of 
respondents. The availability of alternative locations to sup-
port vaccination efforts – such as the local health depart-
ments, pharmacists, or visiting nurse associations – was con-
sidered very to extremely important by the lowest percentage 
(57%) of respondents. 

Multivariable Analyses of Clinic Policies/Practices 

 Because multiple clinic policies and practices were asso-
ciated with our outcome measure at a level of p 0.1 (number 
of exam rooms; number of hours added for influenza vacci-
nation during the 2004-2005 vaccination season; reported 
achievement of a staff vaccination rate  60%; having a pol-
icy of delivering  6 vaccines at one appointment), we as-
sessed the independent effects of these variables. Overall, 
this model explained significant variation in the ratio of in-
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fluenza to MMR vaccine doses shipped to clinics (r2 = 
0.594; p = 0.006). Both the number of hours added for vac-
cination during the 2004-2005 influenza season, and having 
a policy of delivering  6 vaccines at one appointment were 
positively related to our outcome measure (Table 3). 

DISCUSSION 

 The results of this study indicate that the great majority 
of the pediatric providers participating in our study were 
well informed about current recommendations for childhood 
vaccination against influenza. In addition, very few respon-
dents expressed disagreement with a universal vaccination 
policy. Our findings suggest that those clinics which added 
extra hours for vaccinating children during the influenza 
vaccination season, and those which had a policy of deliver-
ing  6 vaccinations at one appointment, had the highest 
influenza to MMR vaccine shipment ratios. The three con-
siderations that nurse and physician respondents deemed 
most important for their clinics to adopt a universal child-
hood influenza vaccination policy were: knowing that im-
munization protected individual children, having a formal 
AAP/ACIP recommendation, and having credits or refunds 
available for unused vaccine. 

Table 3. Clinic Practices and Policies: Multivariable Linear 

Regression Results for the Association with Influ-

enza to MMR Shipment Ratios* 

 

Variable 
Parameter  

Estimate 

Standard  

Error 
t-Value p-Value 

Intercept 0.552 1.42 t = 0.39 p = 0.706 

Reported staff vaccination  
rate  60% 

0.649 1.39 t = 0.47 p = 0.650 

Delivers  6 vaccines  
at one appointment 

2.896 0.97 t = 3.00 p = 0.012 

Hours for influenza  
vaccination added in  
2004-2005 

0.319 0.10 t = 3.23 p = 0.008 

Number of examination  
rooms 

-0.034 0.11 t = -0.30 p = 0.766 

*Significant values in bold. 

 

 Higher influenza to MMR shipment ratios among clinics 
with a policy of delivering  6 vaccines at one appointment 
suggests that clinics adhering to the standard of simultane-
ously administering all vaccinations for which a child is eli-
gible [32] will be in the forefront of those implementing uni-
versal vaccination recommendations. Provider unwillingness 
to deliver multiple vaccinations has been shown to lower 
immunization rates [33, 34] and slow the introduction of new 
vaccines and vaccine policies [17, 18, 20, 35-37]. Overcom-
ing resistance to delivering multiple vaccines at one ap-
pointment indeed appears to be important for improving in-
fluenza immunization rates – Szilagyi et al. [38] have re-
ported that just adding 6-23 month old children to the rec-
ommendations would require clinics to schedule extra ap-
pointments, and we found that clinics adding extra hours 
during the influenza vaccination season had higher influenza 
to MMR shipment ratios. However, in spite of the potential 
for insufficient capacity during the influenza season, only 
57% of respondents considered the availability of alternative 
locations to support vaccination efforts important for them to 
implement universal vaccination. Hence, at this time many 
clinicians may not have considered seriously the logistical 
implications of implementing a universal vaccination policy. 

 One of the major strengths of this study is that we used 
an objective measure to quantify intent to deliver influenza 
vaccine relative to other childhood immunizations. While 
studies comparing immunization rates obtained through self-
report versus chart review suggest that providers tend to 
overstate their success in delivering vaccines [39], the in-
formation we used was provided by the GIP as an objective 
outside source. This measure likely provided a reasonable 
measure of intent to vaccinate based on a clinic’s best esti-
mate of the number of influenza doses it could deliver. 
While it did not represent the percentage of children a clinic 
actually immunized, it did control for differences in the 
number of children in a medical practice, as well as the pro-
portion eligible for participation in the VFC program, by 
measuring the number of influenza doses relative to the 
number of doses of MMR – a vaccine for which coverage 
rates routinely have exceeded 90% in Georgia [28, 29]. 

 Despite the strength of our outcome measure, it also had 
some shortcomings. One weakness of this measure is that it 

Table 2. Relative Importance of Issues that would Need to be Addressed for Clinics to Implement a Universal Influenza Vaccina-

tion Policy 

 

Variable  % Considering Measure: 

  Extremely to Very Important^ Important Not Very to Not at All Important 

Vaccine effectiveness N=21 of 21 (100%) N=0 of 21 (0%) N=0 of 21 (0%) 

Formal AAP/ACIP recommendation N=18 of 21 (86%) N=3 of 21 (14%) N=0 of 21 (0%) 

Credit or refunds for unused vaccine N=18 of 21 (86%) N=3 of 21 (14%) N=0 of 21 (0%) 

Protects adult contacts of vaccinated children N=17 of 20 (85%) N=1 of 20 (5%) N=2 of 20 (10%) 

Greater availability of thimerosal free vaccine N=15 of 21 (71%) N=3 of 21 (14%) N=3 of 21 (14%) 

Private insurance reimbursement N=14 of 21 (67%) N=3 of 21 (14%) N=4 of 21 (19%) 

Educational campaigns N=14 of 21 (66%) N=6 of 21 (29%) N=1 of 21 (5%) 

Alternative locations to support efforts N=12 of 21 (57%) N=2 of 21 (10%) N=7 of 21 (33%) 

^ Mean importance scores based on a Likert scale where 5 = extremely important, 4 = very important, 3 = important, 2 = not very important, and 1 = not at all important. 
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only allowed us to assess vaccine ordered through Georgia’s 
VFC program, and it is possible that providers treat VFC-
eligible and non-VFC-eligible children differently. However, 
Georgia’s VFC program allows providers to charge eligible 
children for an office visit and a nominal administration fee 
[26], when these costs are not covered by Medicaid and par-
ents have the ability to pay out of pocket. This ability to re-
coup many of their costs may minimize differences in the 
way that providers treat recipients of VFC and non-VFC 
vaccine. Another shortcoming of our measure is that it does 
not provide information on the age of children being vacci-
nated. One of our findings was that many providers felt hav-
ing an official AAP/ACIP recommendation was extremely 
important for them to support universal vaccination. At the 
time our study was conducted, the ACIP recommended vac-
cination for healthy children from 6-23 months, but also had 
a permissive policy which allowed for vaccination of all per-
sons who wished to decrease their risk of influenza and its 
complications [27]. Because our measure does not reflect the 
age of children vaccinated, we cannot use it to differentiate 
between implementation of the existing recommendation at 
the time (i.e., vaccination of 6-23 month old children), ver-
sus implementation of the permissive policy. 

 In addition to the weaknesses identified in our outcome 
measure, this study has a number of limitations. First, as a 
cross-sectional study, this analysis allows only for hypothe-
sis development rather than causal inferences. In addition, 
because this was a descriptive, exploratory study, our sample 
size was based on logistical considerations and we therefore 
had limited power to detect differences between groups. This 
shortcoming was particularly pronounced for our assessment 
of attitudes and beliefs, which was restricted to nurses and 
physicians and included only 21 respondents. For example, 
although we did not find a significant association between 
expressed support for universal vaccination and our outcome 
measure, we did find a distinct trend, with those expressing 
support for universal vaccination having higher influenza to 
MMR shipment ratios. With a larger sample size, we may 
have been able to detect an effect. Similarly, although we 
found no relationship between our outcome measure and the 
use of patient reminders for influenza, or any size and capac-
ity variable, given a larger sample size we may have been 
able to detect an effect of these variables. Future research, in 
which a power analysis is conducted during the study design 
to ensure a sufficient sample size, will be needed to address 
these issues. 

 In addition to power constraints, our sampling frame, which 
included only private pediatric immunization providers in the 
state of Georgia, limits the degree to which our findings can be 
generalized to other populations and types of providers. Be-
cause numerous studies have shown that the immunization 
practices and beliefs of pediatricians and family practitioners 
differ [17, 20, 21, 33, 40, 41], providers serving adults as well 
as children may have different concerns and constraints to face 
with respect to implementing a universal vaccination policy. 
Similarly, private medical practices may differ substantially 
from public clinics in ways that impact their ability to deliver 
influenza vaccine. For instance, public clinics in Georgia are 
less likely than private medical practices to use patient remind-
ers, although healthcare workers at public clinics are more 
likely to express support for universal vaccination (manuscript 
in preparation). In addition, we looked only at immunization 

providers, excluding those clinics that were shipped a very 
small number of MMR doses on the assumption that they 
rarely provided any vaccines. While it would have been inter-
esting to understand the characteristics of clinics that do not 
administer vaccines, there were only four medical practices in 
this category. We thus felt we could not conduct a meaningful 
analysis and chose to focus on the factors that influence the 
ability of current immunization providers to reach their patient 
population on an annual basis. Finally, because there is varia-
tion across states in childhood influenza vaccination rates [28, 
29], and presumably attitudes toward vaccination, our findings 
from Georgia cannot necessarily be extrapolated to other re-
gions of the country. Future studies will be needed to assess 
general and immunization specific practices that are associated 
with influenza vaccine delivery efforts in the wide range of 
clinics that will be needed to support the implementation of 
universal childhood recommendation. 

CONCLUSION 

 This study suggests that clinics adding additional hours for 
vaccination during the influenza season, and clinics that have 
adopted a policy of providing 6 vaccines at a single visit, 
when indicated, showed the greatest intent to vaccinate their 
patients during the 2004-2005 influenza vaccination season. 
Having a formal AAP/ACIP recommendation is critical for 
implementation of a universal vaccination policy. A substantial 
proportion of clinics also want to be assured they can receive 
credits or refunds for unused vaccine. Future research – includ-
ing a much larger sample size and medical practices represent-
ing additional specialties and states – is needed to determine 
which clinic characteristics correlate best with implementation 
of current influenza recommendations. By developing meas-
ures that can be used to identify clinics most and least suppor-
tive of universal immunization, public health officials can fo-
cus their promotion efforts where they are needed most. 
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