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Abstract

Background: Little is known about vaccine intention behavior among patients recovering from a
medically-attended acute respiratory infection (ARI).

Methods: Adults =18 years old with an ARI in the 2014-2015, 2015-2016, and 2016-2017
influenza seasons were tested for influenza and completed surveys. Across seasons, unvaccinated
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participants were grouped into those who intended to receive the influenza vaccine in the
following season (vaccine intention) and those who did not (no vaccine intention). In 2016-17,
participants were asked the reasons for their vaccination behavior.

Results: Of 837 unvaccinated participants, 308 (37%) intended to be vaccinated next season. The
groups did not differ in demographic or overall health factors. In logistic regression, non-whites,
those reporting wheezing or nasal congestion and those receiving an anti-viral prescription were
more likely to be in the vaccine intention group. That group was significantly more likely to cite
perceived behavioral control reasons for not being vaccinated (forgot) while the no vaccine
intention group was significantly (£<0.001) more likely to report knowledge/attitudinal reasons
(side effects).

Conclusion: Because influenza vaccine is given annually, adults must make a conscious decision
to receive the vaccine each year. Understanding the factors related to vaccination behavior and
intent can help to shape interventions to improve influenza vaccination rates. A medical visit at the
time of an acute respiratory illness, especially one in which the provider suspects influenza, as
evidenced by an anti-viral prescription, is an ideal opportunity to recommend influenza vaccine in
the next season, to prevent a similar experience.

Keywords
Intention; Influenza vaccine receipt; behavioral theory; vaccine hesitancy

Introduction

A significant proportion of the U.S. adult population does not receive the seasonal influenza
vaccine each year despite millions of outpatient medical office visits due to influenza. It has
been estimated that vaccination of 80-90% of persons would be sufficient to ensure herd
immunity and prevent the spread of influenza (Plans-Rubi6, 2012). The Centers for Disease
Control and Prevention (CDC) reports that the proportion of unvaccinated adults ranges
from 34.7% among those =65 years to 66.4% among those 18-49 years to of age (Centers
for Disease Control and Prevention, 2017). The factors related to influenza vaccination
behavior have been well documented and explained using behavioral theory. Among the
most important factors related to current influenza vaccine uptake by community-dwelling
adults are higher perceived susceptibility to influenza infection, perceived benefits of
vaccination, and cues to action such as doctor recommendation (Malosh et al., 2014; M. P.
Nowalk, Zimmerman, Shen, Jewell, & Raymund, 2004), and habit (M.P. Nowalk et al.,
2010), that is, previous influenza vaccination is strongly related to future vaccine receipt.

The Theory of Reasoned Action and its expansion, the Theory of Planned Behavior,
postulate that behavior is largely dependent upon behavioral intent, which itself, is
predicated upon an individual’s knowledge and attitudes, perceived social norms,
motivation, and perceived behavioral control (Montano & Kasprzyk, 2002). Intention to
receive influenza vaccine has been associated with increased positive attitudes towards the
vaccine; perceived control, susceptibility, benefits, and severity of disease; social support;
subjective norm of family intention to receive the influenza vaccine (Ratnapradipa,
Norrenberns, Turner, & Kunerth, 2017); past receipt of the vaccine (Flood et al., 2010;
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Gallagher & Povey, 2006; M.P. Nowalk et al., 2010; Thompson et al., 2012); and anticipated
regret if one is not vaccinated (Gallagher & Povey, 2006; Myers & Goodwin, 2011).

Few studies have examined vaccination behavioral intent among those who are sick with an
acute respiratory illness (ARI). In a previous study of adults seeking medical care for an
ARI, among those who intended to receive influenza vaccine in the next season, the
currently unvaccinated were significantly more likely to have laboratory-confirmed
influenza compared with vaccinated adults; whereas unvaccinated adults who reported no
intention to be vaccinated in the following season were not more likely to have influenza (M.
P. Nowalk et al., 2015).

The purpose of this study was to examine factors that may explain why some unvaccinated
adults seeking medical care for ARI across three influenza seasons changed their intent to be
vaccinated in the following season, while others did not. We hypothesized that the
differences in the predominant circulating strain, the timing of the disease peak, and the
composition of the influenza vaccine that together, characterized the three influenza seasons
would result in differences by year in the intent to receive the next year’s influenza vaccine.
In one season, 2016-2017, participants were also asked their reasons for not being
vaccinated and not intending to be vaccinated the next year to evaluate the behavioral
constructs influencing vaccination behavior and intent. We further hypothesized that having
a respiratory illness severe enough to warrant medical care might encourage unvaccinated
persons to overcome their vaccine hesitancy. We explored a priori, demographics, factors
related to illness severity and/or behavioral factors as influencers of vaccination behavior
and intent. The need for an annual influenza vaccine means that providers must address
vaccine hesitancy every year and understanding the factors related to vaccination intention
may inform better approaches to overcoming influenza vaccine hesitancy.

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 (Centers for Disease Control
and Prevention, 2013), one of five sites from across the U.S. Eligibility criteria included, age
18 years or older, 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 having no
history of taking an influenza antiviral medication (oseltamivir or zanamivir) for this illness.
Participating care centers were located within a 25-mile radius of the City of Pittsburgh,
Pennsylvania, a medium-sized city in the northeastern U.S. They included urban, suburban
and suburban/rural settings. Racial distribution of the study group approximated that of the
Pittsburgh metropolitan area.

Study procedures

After informed consent, participants completed a survey and provided nasal and throat
swabs for influenza testing. Influenza infection was detected using the Centers for Disease
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Control and Prevention’s real-time reverse transcription polymerase chain reaction (RT-
PCR) method described previously (Ohmit et al., 2014) on combined nasal and throat
specimens. Participants were informed that they would be asked to complete a follow-up
survey by email or phone 7-14 days following enrollment. On day 7 following enrollment,
participants who had provided an email address received an email reminder to complete the
survey on line. If they had not done so by day 8, or had not provided an email address, they
were telephoned to complete the survey by phone (up to 5 attempts). From the entire study
group, 73%—85% of all enrollees completed the follow-up survey. Of the unvaccinated
responders, approximately 60% returned their surveys by email and 40% responded by
phone (P=0.524). It should be noted that participants were unlikely to have been aware of
their influenza status at the time of the follow-up survey because of the considerable lag
between specimen collection and analysis and the time that influenza positive results were
reported back to the physician’s office. Moreover, physicians were given the option of
informing their patients of the test results.

Demographic and other variables

From the enrollment survey the following variables were derived: age, race, health insurance
type, personal smoking status and household smoking (someone in the household smokes),
asthma diagnosis, subjective social status (measured using a 9-point scale comparing one’s
overall life situation with others, 1=low, 9=high), symptoms of ARI, overall health rating
before ARI (fair/poor, good, very good and excellent), and illness severity on day of
enrollment (measured using a 100-point visual analog scale), quality of sleep the night
before enrollment and ability to perform usual or normal activities (both measured using a
10-point scale). Body mass index (BMI) was calculated from self-reported height and
weight. Influenza vaccination status was assessed using data from the electronic medical
record (EMR) and if unavailable, self-report. Presence of high-risk conditions such as
cardiovascular disease was also derived from the EMR. Using the same instruments as at
enrollment, the follow-up survey assessed sleep quality, ability to perform usual activities,
illness severity as well as intention to receive influenza vaccine in the next season, and
employment status. During the 2016-2017 season, unvaccinated participants were also asked
why they did not receive the influenza vaccine using a list of possible reasons drawn from
the literature and clinical experience, from which they could select all that were applicable.
A similar question was also asked of the no vaccine intention group about the reasons why
they did not plan to receive next year’s vaccine. The follow-up questionnaire used branching
logic, such that participants were asked to complete questions based on their previous
answers. For example, vaccinated patients were not asked why they did not receive the
vaccine.

Statistical Analyses

Data were collected during the 2014-2015, 2015-2016 and 2016-2017 influenza seasons;
the same individuals were not followed each year. This analysis included only unvaccinated
individuals who were classified into two groups based on their influenza vaccination
intention for the following year - those who reported that they planned to receive the
influenza vaccine (vaccine intention) and those who did not plan to receive the influenza
vaccine (no vaccine intention).
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Summary statistics of baseline demographics, social and health measures, symptoms and
severity are presented as means and standard deviations for continuous variables (e.g.,
baseline severity) and percentages for discrete variables (e.g., race). Student’s t tests and
Mann-Whitney U tests were used to compare continuous baseline clinical and demographic
features across the vaccination intention groups. Chi-square tests compared the discrete
variables between vaccination intention groups. Logistic regression models were used to
determine factors associated with intention to receive influenza vaccine after adjusting for
the effect of baseline characteristics that were not equally distributed. Factors were included
in the model if they were significantly different between vaccine intention and no vaccine
intention groups at A<0.2. The final model included sex, race, smoking status, fever,
wheezing, nasal congestion, anti-viral prescription, baseline health severity, and year. Year
(influenza season) was included a priori because the three seasons differed by predominant
circulating virus strain, timing of the peak season and vaccine components. Unadjusted and
adjusted odds ratios (OR) and 95% confidence intervals (Cl) are reported. Data were
collected using REDCap electronic data capture tools (Harris et al., 2009) and were
managed and analyzed with SAS v9.2 (SAS Institute, Inc., Cary, NC). Overall, an alpha
level of 0.05 was used to indicate statistical significance.

During the 2014-2015, 2015-2016 and 2016-2017 influenza seasons, 3,188 eligible adults
seen in outpatient settings for an ARI were approached and 3,065 (96.1%) were enrolled in
the influenza vaccine effectiveness study. Of these enrollees, 2,501 (81.4%) responded to the
follow-up questionnaire; they were more likely to be white, 18-49 years of age and privately
insured than were non-responders (£<0.02). Table 1 shows the demographic and other
characteristics of the 837 unvaccinated respondents, who represented one third of the follow-
up questionnaire respondents. Among unvaccinated enrollees, the majority (66%) was 18—-49
years old, female (60%), non-Hispanic white (88%), and in very good or excellent self-
reported health before the current illness (65.5%). Just over one half was employed (54%)
and privately insured (58%), few were smokers (20%), lived with a smoker (26%), or had
asthma (20%); approximately one third (31%) had a high-risk medical condition.

Of these unvaccinated participants, 308 (36.8%) planned to be vaccinated during the next
influenza season. They included 75 (38%) in 2014-2015; 147 (37%) in 2015-2016; and 86
(35%) in 2016-2017. No significant difference was found in the proportion in each vaccine
intention group by year (Table 1). Although the factors that differed between vaccine
intention and no vaccine intention groups were dissimilar across the three influenza seasons
(Appendix Tables 1-3), there was insufficient evidence for separate yearly analyses, thus
data were combined for all three seasons. Overall, no demographic differences existed
between the vaccine intention group and the no vaccine intention group (Table 1). However,
at enrollment, compared with the no vaccine intention group, the vaccine intention group
was significantly more likely to report fever (62% vs. 55%; P=0.049), wheezing (46% vs.
39%; P=0.026), nasal congestion (83% vs. 76%; P=0.048), and a worse illness severity score
(54.5 + 20.4 vs. 57.7 + 20.4; P=0.028). The vaccine intention group was significantly more
likely to have received an antiviral prescription (46% vs. 32%; P=0.016) and to have
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laboratory-confirmed influenza (40% vs. 32%; P=0.033), compared with the no vaccine
intention group (Table 1).

In unadjusted logistic regression modeling, having laboratory-confirmed influenza was
significantly associated with a higher likelihood of vaccine intention for the next season
(odds ratio [OR] = 1.37; 95% Confidence Interval [CI] = 1.03-1.84; P=0.033; Table 2). In
the adjusted model, laboratory-confirmed influenza was no longer significantly associated
with vaccine intention. However, non-white race (OR=1.61; 95% CI=1.05-2.48; P=0.029),
presence of wheezing (OR=1.34; 95% CI=1.01-1.79; ~£=0.047), nasal congestion (OR=1.52;
95%CI1=1.06-2.18; P=0.022), and being prescribed an antiviral medication (OR=1.55; 95%
Cl=1.04-2.33; P=0.033) significantly increased the likelihood that unvaccinated adults
would report an intention to be vaccinated in the following season. Influenza season was not
a significant factor.

To maximize the response rate and minimize participant burden, the reasons for not
receiving influenza vaccine were limited to items that measured perceived behavioral
control, knowledge and attitudes from the Theory of Planned Behavior. Striking differences
were observed between the vaccine intention and no vaccine intention groups in the reasons
given for not receiving influenza vaccine during their enroliment year (Table 3). For
example, more than 40% of the vaccine intention group said they forgot to get vaccinated or
that it was inconvenient (33%), compared with 3% who forgot and 6% who said it was
inconvenient in the no vaccine intention group (A<0.001). These reasons are classified as
expressing perceived behavioral control. Conversely, approximately one third of the no
vaccine intention group did not receive the vaccine because they were worried about side
effects (32.1%), got the vaccine in the past and still got influenza (34.0%) or believed that
the vaccine was not necessary/natural treatment of disease is preferable (35.9%). Less than
11% of the vaccine intention group reported each of these reasons (£<0.001). These reasons
were classified as expressing knowledge or attitudes about influenza vaccine. The latter
three were the primary reasons given by the no vaccine intention group regarding the next
season’s vaccine (Table 3). Few individuals reported mistrust of the vaccine, but
significantly more of the no vaccine intention group (12.6%) than the vaccine intention
group (4.7%; P=0.046) reported this reason for not being vaccinated.

Discussion

We hypothesized that the differences in the predominant circulating strain, the timing of the
disease peak, and the composition of the influenza vaccine that together characterized the
three influenza seasons would result in differences by year in the motivations for changing
one’s mind about receiving the influenza vaccine. A similar proportion (approximately one
third) of unvaccinated participants planned to receive the influenza vaccine following each
season, but we observed few significant differences between the vaccine intention and no
vaccine intention groups by year. Hence, all three years were combined in this analysis.

In contrast to reports citing demographic differences among those who receive influenza
vaccine (Schmid, Rauber, Betsch, Lidolt, & Denker, 2017), those who reported vaccine
intention did not differ on demographic characteristics in bivariate analyses, but rather on
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symptoms (wheezing, nasal congestion, fever, severity of disease at enrollment, and
confirmed influenza). When all significant variables were accounted for in regression
analyses, non-white race, as well as presence of wheezing and nasal congestion, and
receiving an antiviral prescription increased the likelihood that the participant would intend
to be vaccinated in the next season. In a previous study of unvaccinated patients seeking
medical care for an ARI, having influenza and having more severe illness were significantly
related to planning to receive influenza vaccine (M. P. Nowalk et al., 2015). In the current
study, receiving an antiviral prescription may have been a proxy for influenza disease as
antivirals are only prescribed for suspected or confirmed influenza. Physician
recommendation to be vaccinated is a well-documented predictor of vaccine acceptance
(Centers for Disease Control and Prevention, 2017; Nowak, Sheedy, Bursey, Smith, &
Basket, 2015; M. P. Nowalk et al., 2004; Tabbarah et al., 2005; Zimmerman et al., 2003). It
is possible that providers who prescribed antivirals because they suspected influenza,
recommended future influenza vaccine and in so doing, influenced some unvaccinated
enrollees to receive the influenza vaccine in the next season.

The reasons for not being vaccinated in the season of enrollment were distinctly different
between the vaccine intention and no vaccine intention groups. In this group of adults of all
ages, the most important factors for the vaccine intention group were the perceived
behavioral control factors of forgetting to be vaccinated or inconvenience of getting
vaccinated; whereas, few reported attitudinal factors such as worry about side effects or
belief that vaccines are not necessary. Habit has been shown to be an important factor for
predicting influenza vaccine receipt (M.P. Nowalk et al., 2010; Schmid et al., 2017). At least
some of the vaccine intention group may be habitual vaccine recipients who simply missed
being vaccinated that season and are not changing their attitudes towards influenza vaccine
because they were sick enough to seek medical care.

Among the no vaccine intention group, knowledge and attitudes toward influenza vaccine --
got the vaccine and still got the flu (includes I got the vaccine and still got the flu, and the
vaccine does not work well this year), vaccines are not necessary (includes I don’t believe
vaccines are necessary, philosophical reasons, religious belief, and I believe you should treat
disease naturally), mistrust about the vaccine (includes I do not trust the vaccine because it
has not been adequately tested, the vaccine recommendations keep changing or | do not trust
what is in the vaccine) and worry about side effects -- were the primary reasons for not being
vaccinated. By comparison in a study of unvaccinated health care workers, low risk
perception (50%) and time constraints (12%) were most frequently given as reasons for not
being vaccinated against seasonal influenza (Lehmann, Ruiter, Chapman, & Kok, 2014).

The reasons given by the no vaccine intention group for why they did not intend to receive
the next season’s influenza vaccine were the same knowledge/attitudinal factors they had
reported for not receiving the current year’s vaccine. Similarly, among low income adults
who did not intend to receive the influenza vaccine, 39% did not want the vaccine, 32%
believed that the vaccine causes illness, and 11% believed that the vaccine is unnecessary
(Suryadevara, Bonville, Rosenbaum, & Domachowske, 2014).
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A recent review of the vaccine hesitancy literature from 2005-2016 (Schmid et al., 2017)
concluded that a negative attitude toward the vaccine, and lack of trust in health authorities
were the most frequently reported barriers to influenza vaccine uptake. The review did not
discriminate between uptake and intent. In the present study, mistrust of the vaccine was
reported by significantly more participants in the no vaccine intention group than the vaccine
intention group.

It is essential to know and understand the knowledge and attitudinal factors related to
vaccine refusal. While physician recommendation is highly related to adult vaccine
acceptance, current adult influenza vaccination rates suggest that it may be insufficient to
overcome all vaccine hesitancy. Therefore, health care providers’ recommendations may
need to address the concerns about influenza vaccine such as mistrust, that are inhibiting
vaccine acceptance, as an integral part of their recommendation conversation.

Using data from three distinct influenza seasons, this study found that 41% of adults seeking
medical care for an ARI were unvaccinated against influenza, and of those, nearly two thirds
had no intention of receiving the influenza vaccine the next year. The reasons given by the
no vaccine intention group, despite having a respiratory illness severe enough to warrant
medical care, were attitudinal and may be more intractable to change. However, physician
recommendation has been shown to be a powerful predictor of vaccination behavior
(Tabbarah et al., 2005; Zimmerman et al., 2003). While influenza vaccination
recommendations are likely to be given during chronic care or prevention visits that occur
shortly before and/or during influenza vaccination season, a visit for an acute respiratory
illness offers an additional opportunity to encourage influenza vaccination.

Strengths and Limitations

Much of the previous research on vaccine intention behavior has been conducted on health
care workers, children, adults outside the U.S., or has focused on intention to receive the
2009 pandemic influenza vaccine. These studies generally found that previous experience of
influenza is positively related to vaccine intent (Schmid et al., 2017). This study examined
seasonal vaccine intention behavior among a cross section of adults who were seeking
medical care for an ARI, in three influenza seasons. Our hypotheses were that having a
respiratory illness severe enough to warrant medical care might encourage unvaccinated
persons to overcome their vaccine hesitancy and that seasonal epidemiology might affect
vaccination decision making. There was no difference in intent to vaccinate the following
influenza season by year, although each season differed by timing of the onset and severity
of the epidemic, and degree of concordance between the vaccine viruses and circulating
viruses. The sample size of this study may have obscured the effects on vaccination intention
behavior potentially attributable to characteristics of the influenza season. Data on receipt of
influenza vaccine in the next season were not collected in this study. A logical follow-up
study would include those data. The reasons for not being vaccinated or not intending to be
vaccinated were asked only in the 2016-2017 season. The reasons may have differed in the
prior two seasons. Finally, participants were unaware of their influenza status at the time of
the follow up survey, which may have influenced their intention to be vaccinated next
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season. However, this limitation may have been mitigated by the fact that the vaccine
intention group felt sicker, and were prescribed anti-virals that are only used for influenza.

Conclusions

Because seasonal influenza vaccine is given annually, each adult must make a conscious
decision to receive the vaccine each year. Understanding the factors related to vaccine
behavior intent can help to shape interventions to address those factors, with the goal of
improving influenza vaccination rates. Primary care offices can help prevent missed
influenza vaccinations due to lack of time or forgetting by reminding patients at every visit
prior to and during influenza vaccination season and offering easy access and express
vaccination services that do not require a scheduled visit. For intentional non-vaccinators
whose reasons are based on misinformation or negative attitudes about influenza vaccine, a
different approach may be more effective. A medical visit at the time of an acute respiratory
illness, especially one in which the provider suspects influenza, as evidenced by an anti-viral
prescription, is an ideal opportunity to recommend influenza vaccine in the next season, to
prevent a similar experience. Future studies to increase influenza vaccine uptake might
compare the effectiveness of provider recommendations at the time of an influenza-like
illness with strategies to improve knowledge and attitudes toward influenza vaccination.
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Table 1.
Demographic characteristics of unvaccinated participants =18 years with a medically attended acute
respiratory illness for the 2014-2015, 2015-2016 and 2016—2017 influenza seasons combined
Vaccination intention for the next influenza
season
Characteristic Total N=837 No Yes P value
n (%) n=529 n=308
n (%) n (%)
Age Group, % 0.382
18-49 years 555 (66.3) 345 (65.2) 210 (68.2)
250 years 282 (33.7) 184 (34.8) 98 (31.8)
Sex, % 0.074
Male 339 (40.5) 202 (38.2) 137 (44.5)
Female 498 (59.5) 327 (61.8) 171 (55.5)
Race, % 0.069
White 737 (88.1) 474 (89.6) 263 (85.4)
Non-white 100 (11.9) 55 (10.4) 45 (14.6)
Not Hispanic, % 814 (97.3) 517 (97.7) 297 (96.4) 0.488
Insurance Status, % 0.244
Public 348 (41.8) 228 (43.3) 120 (39.2)
Private 484 (58.2) 298 (56.7) 186 (60.8)
Currently employed 455 (54.4) 290 (78.6) 165 (74.3) 0.233
Subjective Social Status, %; range = 1 (low) to 9 = (high) 0.501
1-4 100 (11.9) 65 (12.9) 35 (12.0)
5 268 (32.0) 178 (35.3) 90 (30.7)
6 168 (20.1) 102 (20.2) 66 (22.5)
7-9 261 (31.2) 159 (31.6) 102 (34.8)
Self-reported health status, % 0.797
Fair/Poor 45 (5.4) 31(5.9) 14 (4.6)
Good 244 (29.2) 151 (28.5) 93 (30.3)
Very Good 360 (43.1) 226 (42.7) 134 (43.6)
Excellent 187 (22.4) 121 (22.9) 66 (21.5)
Smoker, % 170 (20.3) 100 (18.9) 70 (22.9) 0.169
Household smoker, % 218 (26.0) 135 (25.6) 83(27.0) 0.642
Asthma diagnosis, % 169 (20.2) 105 (20.0) 64 (20.9) 0.769
Any high-risk condition, % 260 (31.1) 169 (31.9) 91 (29.6) 0.469
Symptoms at enrollment
Fever, % 485 (57.9) 293 (55.4) 192 (62.3) 0.049
Fatigue, % 695 (83.0) 436 (82.4) 259 (84.1) 0.534
Wheezing, % 347 (41.5) 204 (38.6) 143 (46.4) 0.026
Sore throat, % 615 (73.5) 392 (74.1) 223 (72.4) 0.591
Nasal congestion, % 651 (77.8) 400 (75.6) 251 (81.5) 0.048
Shortness of breath, % 400 (47.8) 248 (46.9) 152 (49.4) 0.490
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Vaccination intention for the next influenza
season
Characteristic Total N=837 No Yes P value
n (%) n=529 n=308
n (%) n (%)
Influenza Positive by RT-PCR, % 293 (35.0) 171 (32.3) 122 (39.6) 0.033
Time of enrollment 0.896
Pre-peak influenza season 378 (45.2) 238 (45.0) 140 (45.5)
Post peak influenza season 459 (54.8) 291 (55.0) 168 (54.5)
Antiviral prescription 121 (14.5) 64 (32.3) 57 (45.6) 0.016
IlIness severity at enroliment, range = 1 (worst) to 100 (best), 56.5 (20.4) 57.7 (20.4) 54.5 (20.4) 0.028
Mean (SD)
IlIness severity at follow-up, range = 1 (worst) to 100 (best), 79.9 (17.1) 79.9 (17.1) 79.8 (17.1) 0.969
Mean (SD)
Ability perform usual activities at enrollment, n (%) 0.157
Not at all (0-5) 448 (53.7) 271 (51.3) 177 (57.7)
Somewhat (6-8) 270 (32.3) 176 (33.3) 94 (30.6)
Able to perform (9) 117 (14.0) 81 (15.3) 36 (11.7)
Sleep quality at enrollment, n (%) 0.779
Worst (0-4) 473 (56.7) 298 (56.4) 175 (57.2)
Mild (5-6) 200 (24.0) 123 (23.3) 77 (25.2)
Moderate (7-8) 113 (13.5) 76 (14.4) 37 (12.1)
Normal (9) 48 (5.8) 31(5.9) 17 (5.5)
Ability perform usual activities at follow-up, *n (%) 0.454
Not at all (0-5) 102 (12.2) 61 (11.5) 41 (13.3)
Somewhat (6-8) 318 (38.0) 196 (37.1) 122 (39.6)
Able to perform (9) 417 (49.8) 272 (51.4) 145 (47.1)
Sleep quality at follow-up, *n (%) 0.873
Worst (0-4) 85 (1.0) 56 (10.6) 29 (9.4)
Mild (5-6) 155 (18.5) 97 (18.3) 58 (18.8)
Moderate (7-8) 306 (36.6) 189 (35.7) 117 (38.0)
Normal (9) 291 (34.8) 187 (35.4) 104 (33.8)
Year of Enrollment 0.778
2014-2015 196 (23.4) 121 (22.9) 75 (24.4)
2015-2016 396 (47.3) 249 (47.1) 147 (47.7)
2016-2017 245 (29.3) 159 (30.0) 86 (27.9)

*
7-14 days post enrollment
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Factors associated with vaccine intention compared with no vaccine intention in the next season among those
not vaccinated in the current season.

Factors OddsRatio (95% CI) Pvalue
Unadjusted Model

Influenza positive, ref. = influenza negative 1.37 (1.03 -1.84) 0.033
Adjusted Model

Influenza positive, ref. = influenza negative 1.29 (0.95 - 1.76) 0.106
Non-white race, ref. = white 1.61 (1.05 - 2.48) 0.029
Wheezing, ref. = no wheezing 1.34 (1.01-1.79) 0.047
Nasal congestion, ref. = no congestion 1.52 (1.06 — 2.18) 0.021
Antiviral prescribed, ref. = not prescribed 1.55 (1.04 - 2.33) 0.033

Adjusted model also included sex, race, smoking status, baseline health severity and year. The probability threshold for inclusion in the model from
the bivariate analyses was ~<0.20.

Health Promot Pract. Author manuscript; available in PMC 2019 July 01.



Page 14

Nowalk et al.

paxse 10N = ¥N
*¥
*3UI998A U} U1 SI JeYM IsnJ) Jou op | + BuiBueyd dasy suolzepusWILLI0a) SUIDJRA" " + Palsal Ajalenbape uaaq jou sey 3™ “* 9SNLIAY SUIDIBA B} ISNIY 10U OP | = 8UIIIBA BZUSNIUI ISTUSIN
Al[edneu aseasip 1ea) pinoys noA anal|aq | + sya11aq snoibiay + suoseal [ea1ydoso|iud + AIessadau ale SauIdIeA anal|aq 1,Uop | =A7eSSaoau Jou a.1e SaLI2IEN

129K SIU} |[9M YI0M 10U SB0P BUIDJRA BUL + NI4 Y} 106 ||1NS pue 8UIDIBA 8Y) 106 | =/l 841 J0B J11IS pue 8uI29eA 8y} 109

3|qe[1eAR 10U SI 8UIDOBA Aelds [eseN + S9|paau 81| 10U 0Q = S9/paau axif Jou oqg

:sa|qelien pasde|jod
¥

(0et) 6T 900 v (921) 02  SUIOTBA BZUSNULISNASIN
(g'T€) 05 T000> (som) 6 (T'2e) 18 $1084J8 3pIS IN0ge PaLLIoM apnimy

(e€2) g 100'0> (o9 (6's€) LS  {UBSS303U 10U B8 SAUIZIEA
(z'se) 95 T00°0> (19) L (ove) vs . NIJ-3U1106 1S pue aU129eA 811 109 abpajmou|/epnImy

(8€) 9 1920 09 (8€) 9 . 8IgEITeAR J0U BUIdJRA Aelds Jeseu/sajpasu ay1] 10U 0Q

(z8) et 8900 (e (z9) et UOIIPUO [eaIpaw/ABIa| Y
10J3U0D |RIOINRYS( PAAIBJIA]

(e'9) 01 100'0> (972e) 8¢ (L9)6 au129eA 8y} 136 03 JusIUBAUODUI SI ]|

wx IN 100°0> (L'ov) se (CxaR7 pajeutaoen 196 01 106104

(%) U BST=N
Teak 1xeu (%) ugg=N (%) uBST=N

uolreuooen Buluue|d 10u uoseay aneAd  UOIUBIUIBUIDIBA  UOIIUBIUI BUIDIBA ON Jeak juswi|j0us Bulinp paTeuIddeA JoUSUOSESy  1ONJISU0D JoiAeyeg pauue|d Jo A1oay |

8T0Z—/T0Z Ul dUIDIBA BZUSN|JUI 9AI9934 01 Bulpualul 10U 10} pue /TOZ—-9T0Z Ul BUId9eA BZUSN|LUI BUIAIBIa] 10U 10} SUOSEay

‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Health Promot Pract. Author manuscript; available in PMC 2019 July 01.



	Abstract
	Introduction
	Methods
	Participants
	Study procedures
	Demographic and other variables
	Statistical Analyses

	RESULTS
	Discussion
	Strengths and Limitations
	Conclusions

	References
	Table 1.
	Table 2.
	Table 3.

