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Abstract

Objective—To determine the effects of symptoms and presence of confirmed influenza on
intention to receive an influenza vaccine, specifically in patients recovering from a medically-
attended acute (< 7 days’ duration) respiratory illness (ARI).

Methods—During the 2013-2014 influenza season, individuals seeking outpatient care for an
ARI that included cough were tested for influenza using reverse transcription polymerase chain
reaction assays (PCR) and completed surveys. Children (6 months—18 years) and adults (= 18
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years) were grouped by their combined current season’s influenza vaccination status
(vaccinated/not vaccinated) and their vaccination intentions for next season (intend/do not intend).

Results—Forty-one percent (323/786) were unvaccinated at enrollment, of whom nearly half
(151/323) intended to be vaccinated next season. When adjusting for demographic, health and
other factors, unvaccinated individuals who intended to be vaccinated next season were
approximately 1.5 times more likely to have PCR-confirmed influenza compared with vaccinated
individuals who intended to be vaccinated next season.

Conclusion—The combined experience of not being vaccinated against influenza and seeking
medical attention for an ARI seemed to influence approximately one-half of unvaccinated
participants to consider influenza vaccination for next season.

Keywords
intention to vaccinate; influenza vaccination

INTRODUCTION

Suboptimal influenza vaccination rates among certain population groups including older
children, adolescents, and young and middle age adults! confirm the persistence of barriers
to vaccine receipt. Since implementation of the ACIP’s 2008 universal recommendations for
annual influenza vaccination,2 some barriers including access, cost, and not knowing that
influenza vaccine was recommended, have been mitigated by factors such as broader
insurance coverage for influenza vaccination and expanding venues, eg, retail outlets,
offering influenza vaccination.3->

Behavioral factors that may either facilitate or interfere with vaccination have remained, and
include individual attitudes, social support, and perceived benefits and risks of vaccination.
For example, a study of self-reported and medical record-documented influenza vaccination
have found that the likelihood of influenza vaccination among healthcare personnel is
associated with an increased perception of emotional benefits including less worry about
contracting influenza.> Among community-dwelling adults, obtaining influenza vaccination
was associated with higher perceived susceptibility to influenza infection, perceived benefits
of vaccination, and cues to action such as doctor recommendation.” Influenza vaccination of
children was associated with higher parental perception of severity of disease and of benefits
of vaccination.” Children’s vaccine uptake was higher when their parents: 1) wished to
prevent influenza and its symptoms; 2) had a history of influenza vaccination (for
themselves or their children); or 3) had had to miss work to take care of a child with
influenza.®

Behavioral factors are also associated with intention to receive the influenza vaccine. A
study among adults identified significant associations between intention to receive the 2009
pandemic HIN1 influenza vaccine and increased positive attitude towards the vaccine,
increased benefits of vaccination, increased perceived control, increased susceptibility to
infection, increased severity of disease, and increased anticipated regret if they were not
vaccinated.? Another study among older adults found that intention to receive the seasonal
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influenza vaccine was associated with positive attitudes, social support for vaccination, past
vaccination behavior and anticipated regret if they were not vaccinated.1°

Despite this evidence that influenza vaccination behavior is in part, shaped by avoidance of
influenza illness and anticipated regret if not vaccinated, previous studies have included
individuals without regard to their history of influenza or influenza-like illness. The present
study examined intention to receive influenza vaccine in the season after recovering from an
acute respiratory infection (ARI) for which outpatient medical care was sought. The purpose
was to compare the characteristics of those who were not currently vaccinated but intended
to receive influenza vaccine next season with those who expressed no change in their
intention to receive/not receive influenza vaccine next season.

METHODS

Participants

This study was approved by the University of Pittsburgh Institutional Review Board.

Participants provided informed consent and were enrolled in the University of Pittsburgh’s
center for the US Flu VE Network study, described previously.11 Eligibility criteria included
age = 6 months as of 9/1/2013, presentation at one of the participating primary care or
urgent care centers for treatment of an upper respiratory illness with cough, of <7 days
duration, and no history of taking an influenza antiviral medication (oseltamivir or
zanamivir) for this illness.

Demographic and Other Variables

Participants completed a survey at enrollment from which age, race, health insurance type,
employment status (adults), personal smoking status and household smoking (someone in
the household smokes), household composition, asthma diagnosis, exercise frequency,
influenza vaccination status, subjective social status (measured using a 10-point scale
comparing one’s overall life situation with others), symptoms of ARI, overall health rating
before ARI, and severity of illness on day of enrollment (measured using a 100-point visual
analog scale) were recorded. Body mass index (BMI) was calculated from self-reported
height and weight. Influenza vaccination status was assessed using both the electronic
medical record (EMR) data and self-report. Time to recovery, loss of productivity and
intention to receive influenza vaccine next season were assessed on the follow-up survey
that was completed by participants at least 7 days post enrollment. Influenza infection was
detected using the Centers for Disease Control and Prevention’s real-time reverse
transcription polymerase chain reaction (PCR) method described previously.12 Because of
the lag time between specimen collection, PCR analysis for influenza, reporting back to the
physician’s office, and optional reporting of results by physician to patients, participants
were unlikely to have been aware of their influenza status at the time of survey completion
that was = 7 days post enrollment.
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Statistical Analyses

RESULTS

Study data were collected during the 2013-2014 influenza season and managed using
REDCap electronic data capture tools.13 Data were analyzed with SAS v9.2 (SAS Institute,
Inc., Cary, NC). The outcome variable was created by classifying participants into 3 groups:
1) did not receive influenza vaccine in the current season and does not intend to receive it in
the following season (Unvaccinated-no intention); 2) did not receive influenza vaccine in the
current season and intends to receive it in the following season (Unvaccinated-vaccination
intention); and 3) received influenza vaccine this season and intends to receive it next season
(Vaccinated-vaccination intention) (Figure). Participants who received influenza vaccine
this season and do not intend to receive it next season were excluded due to a small cell size
for both children and adults. Analyses were performed separately on children (age < 18
years) and adults (age = 18 years) because of different follow-up outcomes (ie, school vs.
work absenteeism for children and adults, respectively).

Summary statistics of baseline demographics, social and health measures, symptoms and
severity are presented as means and standard deviations for continuous variables (baseline
severity) and percentages for discrete variables (race). One-way analysis of variance
(ANOVA) was used to compare continuous variables across the 3 groups using the F
statistic and chi-square tests were used to compare the discrete variables across the 3 groups.
If significant differences were detected, post-hoc, pairwise comparisons were made with
Bonferroni corrections (p value < .05/3 for 3 comparisons to indicate statistical
significance). Multinomial regression models were used to assess the association of
intention to receive influenza vaccine in the 3 groups, adjusted for the significant factors
from univariate comparisons, with unadjusted and adjusted odds ratios (OR) and 95%
confidence intervals (CI) reported. Overall, an alpha level of 0.05 was used to indicate
statistical significance.

Of the total 1207 participants enrolled in the study, 800 returned completed surveys, for a
total return rate of 66%. The excluded cases were 3 children and 11 adults, who were
vaccinated and did not intend to receive the influenza vaccine in the following season. The
final numbers for this analysis were 173 children and 613 adults. The participants were
predominantly white, non-Hispanic, privately insured, nonsmokers, employed adults, and
reported very good general health and moderately-good subjective social status (Table 1).

Demographic Characteristics

Children and adults differed on several measures. The adult sample had a greater proportion
of female participants, whites, and privately insured individuals, and reported higher
subjective social status scores and fewer numbers in the consistently vaccinated group.
Among children, 13% were in the Unvaccinated-no intention group, 16% were in the
Unvaccinated-vaccination intention group, and 71% were in the Vaccinated-vaccination
intention group. Among adults, 25% were in the Unvaccinated-no intention group, 20%
were in the Unvaccinated-vaccination intention group and 55% were in the VVaccinated-
vaccination intention group.
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Characteristics by Current Vaccination-vaccination Intention Group

For children, few differences among the 3 vaccination groups were evident (Table 2). In the
Unvaccinated-vaccination intention group there was a significantly smaller percentage of
boys (42.9%) than girls (57.1%; p < .04). Moreover, in this group, the illness itself seemed
to have been related to parents’ decision to have their children vaccinated next season; 36%
had confirmed influenza compared with 11% in the Vaccinated-vaccination intention group
and 13% in the Unvaccinated-no intention group (p = .01). Those who were in the
Unvaccinated-vaccination intention group were more likely than those in the Vaccinated-
vaccination intention group to report experiencing fatigue and having lower ability to
perform regular activities while sick (p <.016).

Demographic and illness differences were more common across adult vaccination groups
(Table 2). In contrast to Unvaccinated-no intention adults, those who were vaccinated and
planned to be vaccinated next season were older (= 50 years), not employed, publicly
insured, with more high risk conditions and generally scored higher on the subjective social
status scale. Compared with Vaccinated-vaccination intention adults, those in the
Unvaccinated-vaccination intention group were younger, reported better self-rated health
and fewer high risk conditions, presented with fever more frequently, were less able to
perform their regular activities while sick and felt worse at enrollment. They also more
frequently tested positive for influenza. The Unvaccinated-vaccination intention group also
more often presented with fever, tested positive for influenza and missed more work time
due to illness (all p < .016) compared with the Unvaccinated-no intention group.

Predictors of Vaccination Intention

In multinomial logistic regression analyses (adjusting for significant variables identified in
the univariate analyses), the likelihood of being in the Unvaccinated-no intention group of
children was positively associated with only one variable: reported fatigue at enrollment.
That is, Unvaccinated-no intention children were 1.93 times more likely to report fatigue
than Vaccinated-vaccination intention children. Children in the Unvaccinated-vaccination
intention group were nearly twice as likely as the Vaccinated-vaccination intention group to
have confirmed influenza (OR = 1.70; 95% CI = 1.02-2.82).

When adjusting for other variables, Unvaccinated-no intention adults were more likely to be
men (OR = 1.41; 95% CI = 1.08-1.84) and smokers (OR = 1.72; 95% CI = 1.17-2.54), and
less likely to have another high risk condition (OR = 0.50; 95%CI = 0.36-0.73) than
Vaccinated-vaccination intention adults. Unvaccinated-vaccination intention adults were
less likely to have a high risk condition (OR = 0.53 95%CI = 0.36-0.80), and more likely to
have confirmed influenza (OR = 1.41; 95%CI = 1.03-1.93) than Vaccinated-vaccination
intention adults.

DISCUSSION

Among approximately 800 individuals seeking outpatient medical care for an acute
respiratory infection during the 2013-2014 influenza season who completed a follow-up
survey, the percentages of participants vaccinated against influenza were higher than
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national vaccination rates for both children (approximately 70% vs. 57% nationally) and
adults (approximately 55% vs. 42% nationally).! These higher rates may be partially
explained by the fact that the study was conducted in primary care and urgent care centers
where enrollees were more likely to have received care in the past that included
opportunities for influenza vaccination.

In this study, the unvaccinated participants who intended to receive influenza vaccine next
season more often reported fever, fatigue, less ability to perform usual activities, feeling
worse at enrollment and missing more hours of work because of the illness. Previous
research using the same methodology has shown that confirmed influenza compared with
other respiratory viruses is more often associated with fever,16 and is associated with a
longer time to return to normal activities.1” In adjusted multivariate regression analyses, the
presence of unrevealed but PCR-confirmed influenza was the only significant correlate of
influenza vaccination intention among currently unvaccinated children. Presence of
confirmed influenza and lack of a high risk condition were significant correlates of influenza
vaccination intention among unvaccinated adults.

The combined experience of not being vaccinated and being sick enough with an ARI to
seek medical attention seemed to influence approximately one half of unvaccinated
participants to consider vaccination next season. This finding aligns with adults’ reported
anticipated regret for not receiving influenza vaccine,®10 perhaps because of their previous
experience with actual influenza infection.

Previous research has determined that habit is best predictor for future influenza
vaccination; those who have received an influenza vaccine in the past are significantly more
likely to report intention to receive influenza vaccine in the future.6:8:10.14 Attitudes, social
support, perceived susceptibility, severity, and benefits have been shown to relate to both
intention to vaccinate and actual vaccine uptake.8:910.15 The reasons for vaccination
initiation may be more complex.

This study was not designed using a particular behavioral construct because only one
behavioral question was asked; thus, the behavioral factors to which the influenza
vaccination intention can be attributed are unknown. Those who changed their minds about
vaccination may have also altered their perceived susceptibility to influenza, perceived
severity of influenza and perceived benefits of influenza vaccination (all constructs of the
Health Belief Model), as a result of their illness.

Strengths and Limitations

We did not assess whether being unvaccinated during the influenza season of this study year
was a single aberration from a usual pattern of annual vaccination or confirmation of usual
practice. If the former were true, inclusion of usual vaccine recipients who missed
vaccination this season among the unvaccinated who intended to be vaccinated group, the
reported odds ratios would underestimate the actual association with confirmed influenza
infection. This study was conducted in a single region where the demographic and
behavioral characteristics may not reflect a broader population. However, it is the first study
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to examine vaccination intention change behavior among those recovering from an acute
respiratory illness.

Among individuals who sought outpatient medical care for an acute respiratory infection
and were unvaccinated against influenza, those with confirmed influenza were more likely
to report their intention to receive influenza vaccination next season. The severity of
symptoms associated with influenza may have contributed to this decision.
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Vaccination status Vaccination intention Group name
this season (2013- next season (2014-
2014) 2015)
Unvaccinated-no vaccination
No No (=
intention
Unvaccinated-vaccination
No Yes (=2
intention
Yes Yes = Vaccinated-vaccination intention
Figure.

Nomenclature for Analysis Groups Based on Receipt of Influenza Vaccine During the Study
Season (2013-14) and Intention to Receive the Vaccine Next Season (2014-2015)
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Table 1

Demographic Characteristics of Participants at Enroliment

Characteristics Total Child Adult p value
N =786 <18 years > 18 years
N =173 (22%) N =613 (78%)
Age Group, % —
6 months—4 years 10.3 46.8 -
5-17 years 11.7 53.2 -
18-49 years 48.1 - 61.7
250 years 29.9 - 38.3
Sex, % .001
Male participants 43.0 54.3 39.8
Female participants 57.0 457 60.2
Race, % <.001
White 90.8 829 93.0
Black 7.9 153 5.9
Others 13 1.8 11
Not Hispanic, % 98.6 95.9 99.3 .001
Insurance Status, % <.001
Public 22.2 49.1 14.7
Private 71.2 473 77.9
Both 4.8 3.0 53
None 1.8 0.6 2.1
Child attends school outside home - 65.3 -
Currently employed - - 71.3 -
Subjective Social Status, %; .02
range = 1 (low) to 9 = (high)
1-4 15.6 129 16.4
5 31.2 41.2 28.4
6 25.0 224 258
7-9 28.2 235 294
Self-reported health status, % <.001
Fair/Poor 6.9 1.2 8.5
Good 24.7 9.8 28.9
Very Good 42.0 37.6 43.2
Excellent 26.4 51.4 19.4
Smoker, % - - 13.6
Household smoking, % 135 16.8 12.6 15
Asthma diagnosis, % 21.2 19.1 21.8 44
Any high risk condition, % 28.1 225 29.7 .06
Vaccination Status for 2013-14/2014-15, % <.001
No current/No intention 221 12.7 24.8
No current/Yes intention 19.2 16.2 20.1
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Characteristics Total Child Adult p value
N =786 <18 years >18 years
N =173 (22%) N =613 (78%)
Yes current/Yes intention 58.7 711 55.1
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