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Abstract

Background—The relative importance of different attitudes in predicting vaccination among 

healthcare personnel (HCP) is unclear. We hypothesized that HCP who feel at risk without 

vaccination or say they would regret not getting vaccinated would be more likely to get vaccinated 

than HCP who do not expect these emotional benefits.

Methods—A prospective cohort of 1544 HCP with direct patient care was enrolled from 

September 18 to December 18, 2010 at Scott & White Healthcare in Texas and Kaiser Permanente 

Northwest in Oregon and Washington. An Internet-based questionnaire assessed pre-season 

intention to be vaccinated and included 12 questions on attitudes about vaccination: single-item 

measures of perceived susceptibility and vaccine effectiveness, 5 items that were summed to form 

a concerns about vaccine scale, and 5 items summed to form an emotional benefits of vaccination 

scale. Influenza vaccination status for the 2010–2011 season and for 5 prior seasons was 

confirmed by medical record extraction.

Results—There were significant differences between vaccinated and unvaccinated HCP on all 

attitude items; 72% of vaccinated HCP agreed that they “worry less about getting the flu” if 

vaccinated, compared to only 26% of the unvaccinated (odds ratio = 7.4, 95% confidence interval 
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= 5.8–9.5). In a multivariate model, the emotional benefits scale was the strongest predictor of 

2010–2011 seasonal influenza vaccination, after adjusting for other attitude measures, prior 

vaccination history, and pre-season intention to be vaccinated. The predictive value of the 

emotional benefits scale was strongest for HCP with low preseason intention to be vaccinated, 

where HCP vaccine receipt was 15% versus 83% for those with low versus high scores on the 

emotional benefits scale.

Conclusions—The expected emotional benefits of vaccination strongly affect seasonal influenza 

vaccination among HCP, even after taking into account other attitudes, pre-season intentions, and 

prior vaccination history. These attitudes are promising targets for future vaccination campaigns.
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1. Introduction

With persistently low rates of voluntary vaccination [1–4] and debates over mandatory 

vaccination policies [5–10], influenza vaccination among healthcare personnel (HCP) has 

become a national and international health issue [11–15]. Although reviews have identified 

common barriers [1,3,14], including doubts about vaccine safety and effectiveness, the 

relative importance of different attitudes in predicting subsequent vaccination among HCP 

[13,16] and the best attitudes to target in vaccination campaigns remain unclear [17–19].

In a prospective cohort study of 1544 HCP who provide direct patient care in two medical 

systems, we pursued three objectives. First, following two previous studies of university 

students and employees that found emotions play a central role in vaccination decisions 

[20,21], we hypothesized that HCP who feel at risk without vaccination or say they would 

regret not getting vaccinated would be more likely to get vaccinated than HCP who do not, 

even after adjusting for other more commonly studied attitudes, such as perceived 

susceptibility, vaccine effectiveness, and safety.

Our second objective was to examine the extent to which pre-season intentions (or the 

perceived likelihood of getting vaccinated) predict subsequent vaccination behavior. 

Although multiple theories agree that intentions are a key determinant of health behavior 

[22] and previous studies have noted a gap between anticipated acceptance of vaccine and 

subsequent vaccine uptake [19,23–25], influenza vaccination intentions and actions have not 

been examined prospectively among HCP.

Given repeated findings that receipt of seasonal influenza vaccine in prior seasons is the best 

predictor of subsequent vaccination behavior [1,3,13], our third objective was to examine 

whether expectations about the emotional benefits of vaccination and other attitudes help to 

predict vaccination after taking into account prior vaccination history. Our goal was to 

identify attitudes that varied substantially among HCP and predicted subsequent vaccination, 

even after adjusting for prior vaccination habits and pre-season intentions, since such 

attitudes would be promising targets for vaccination campaigns and tailored interventions 

[17,18].
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2. Methods

2.1. Participants

A prospective cohort of HCP was enrolled from September 18 to December 18, 2010 at 

Scott & White Healthcare (SWH) in central Texas and Kaiser Permanente Northwest 

(KPNW) located in Oregon and Washington. At both sites influenza vaccination is strongly 

encouraged but not mandatory, supported by month-long information campaigns and 

system-wide email reminders, and made available for free at clinics or nursing carts at all 

medical facilities. Eligible enrollees were: (a) aged 18–65 years, (b) working full-time (≥32 

h per week), (c) employed by and receiving medical care from the healthcare system for >12 

months, and (d) providing direct patient care, defined as “regular, close, face-to-face, 

handson contact with patients as part of a typical work shift, including regular contact within 

3 feet of patients for 5 minutes or more” [26]. Multiple announcements and email invitations 

regarding a study of “respiratory illness and healthcare workers” were targeted to all 

employees over a 6-week period and all potentially eligible employees were encouraged to 

contact study personnel to be screened and if eligible, invited to participate. In cooperation 

with local employee health representatives, each site estimated the number of eligible HCP 

(according to the study criteria) by sex, age group, and occupation group prior to the start of 

the study. Additional announcements and invitations were targeted to male HCP and to 

physicians, nurse practitioners, and physician assistants at both sites due to lower than 

expected volunteer response in these categories. Participants were offered small incentives in 

the form of cash or gift cards ($50 at SWH and $25 at KPNW) upon completion of the 

enrollment questionnaire.

2.2. Procedures

Study procedures, informed consent documents, and data collection instruments were 

reviewed and approved by Institutional Review Boards at both sites. Consented participants 

completed an Internet-based questionnaire at home or on facility computers. Both sites had 

integrated electronic medical record (EMR) systems and separate electronic vaccination 

registries maintained by their employee health services. Presence of a chronic medical 

condition was identified by a medical visit during the prior year in EMR for a medical 

condition associated with increased risk of influenza complications [4] (codes available from 

the authors). Influenza vaccination status for the 2010–2011 season and for 5 prior seasons 

was confirmed by employee health records and EMR, so that vaccinations provided via 

employee health or their personal HCP would be captured. Prior influenza vaccination 

history was represented with three ordinal categories: (a) consistent vaccinees had records of 

annual vaccination for all seasons going back 5 years or since their hiring date; (b) 

inconsistent vaccinees had at least one vaccination record but not consistent and consecutive 

vaccinations; (c) the remaining HCP had no records indicating receipt of influenza 

vaccination prior to the 2010–2011 season.

2.3. Questionnaire

The questionnaire included items on demographic, occupational, and health factors (Table 

1), pre-season intention to be vaccinated, and 12 attitudes about influenza vaccination (Table 

2). The questionnaire was presented in English with readability Flesch—Kincaid Grade 
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Level of 7.5. Pre-season intention to be vaccinated was measured by asking: “What are the 

chances that you will get a seasonal flu vaccination this year?” A 7-point verbal description 

of likelihood was used (Table 2, footnote c), similar to prior studies [21,27,28]. The 12 

attitude items (Table 2) included two previously used single-item indicators for perceived 

susceptibility to influenza without vaccine (item 1) [21,27] and perceived vaccine 

effectiveness (item 2) [21]. Concerns about the influenza vaccine were assessed with 

previously studied items on side-effects (items 3–5) [21,29] and available information (item 

6) [30], plus a new item on trust in guidelines (item 7). Items on the expected emotional 

benefits of vaccination were drawn from prior research [20,21] and included feeling at risk 

without vaccination (items 8 and 9), anticipated regret if not vaccinated (items 10 and 11), 

and anticipated reduction in worry if vaccinated (item 12). A principal component factor 

analysis with orthogonal rotation of items 3–12 confirmed a two factor solution (61.0% of 

variance) suggesting two scales: (a) concerns about vaccine (items 3–7, Eigenvalue = 1.71, 

Cronbach’s α = 0.73) and (b) emotional benefits of vaccination (items 8–12, Eigenvalue = 

4.37, Cronbach’s α = 0.89).

2.4. Analysis

Pearson correlations and linear regression were applied to examine associations among 

attitude measures (as standardized scores, with one unit equal to one standard deviation), 

pre-season intention, and vaccination history. Logistic regression was applied to examine the 

univariate and multivariate associations with 2010–2011 seasonal vaccination status. 

Attitude measures were categorized into quartiles for analysis to facilitate interpretation, 

comparison, and consideration of possible non-linear associations with vaccination. Patient 

characteristics (Table 1) were included as potential confounders in the final multivariate 

model, starting with significant (p < .1) univariate predictors and removing nonsignificant 

factors (p > .01) in a stepwise backward fashion [31,32]. Interaction terms were also 

assessed in a final multivariate model to test whether the magnitude of any significant 

attitude-vaccination association varied by the level of pre-season intention or by vaccination 

history [33]. All analyses were conducted using PASW Statistics 18.0 (Armonk, NY).

3. Results

3.1. Characteristics of participants

Across sites, 2393 individuals were screened by study personnel (SWH = 1343; KPNW = 

1050). Of these, 314/2393 (13.1%; SWH = 118; KPNW = 196) were ineligible; the most 

common reasons were not meeting direct patient care criteria (186/314, 59.2%), not working 

full time (61/314, 19.4%), and not working and receiving health care at the site for >12 

months (38/314, 12.1%). An additional 264/2393 (11.0%; SWH = 120; KPNW = 144) 

refused or failed to complete the consent and enrollment process. In total, 1815/2393 

(75.8%) of screened HCP were eligible, consented, and completed enrollment. Based on 

each site’s estimate of the total number of potentially eligible HCP, KPNW enrolled 

710/3550 (20%) and SWH enrolled 1105/2757 (40.1%) of their source populations. 

Supplemental Table A presents the number of enrolled participants divided by the estimated 

number of eligible HCP by sex, age group, and occupation group. The estimated proportion 

of volunteers was high for all categories of females at SWH (850/1917, 40%), but lower 
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among male HCP (225/840, 30%), and especially men over age 50. The proportion of 

volunteers was lower overall at KPNW, but we observed a similar lower ratio of volunteers 

among male HCP (116/990, 12%) compared to female HCP (595/2560, 23%) and lower 

volunteer ratios among the highest occupation category, which included physicians.

Finally, because this study centered on the prediction of vaccination from pre-season 

attitudes and intentions, of the 1815 enrollees, this study excluded 34 (1.9%) participants 

with incomplete enrollment questionnaires, 229 (12.6%) who completed the questionnaire 

after being vaccinated, and 8 (0.4%) who completed the questionnaire after the start of local 

influenza circulation.

The demographic characteristics for the combined sample of 1544 HCP with direct patient 

care are presented in Table 1. The mean age of participants was 40.8 years, 79.4% were 

female, and 77.6% were white. The characteristics of participants at the two study sites were 

similar, with the exceptions that KPNW participants were more likely to be female and 

older, and SWH included more non-white and Hispanic participants (data not presented).

Seventy percent of participants (1084/1544) received 2010–2011 seasonal influenza 

vaccination. Uptake was higher for participants at SWH (794/1099, 72.2%) than KPNW 

(290/445, 65.2%), which reflected similar differences reported for all employees by 

employee health services at both sites (SWH = 71%, KPNW = 64%). In a post-season 

survey completed by 1475/1544 (95.5%) enrollees, only 36/1475 (2.4%) participants self-

reported that they received a seasonal vaccination but lacked a corresponding medical 

record. These were counted as non-vaccinees in our analyses. However, in sensitivity 

analyses, results did not differ when self-reported vaccination status was used as the 

outcome.

3.2. Attitudes and vaccination

There were significant differences between vaccinated and unvaccinated HCP on all 12 

attitude items (p < .001) (Table 2). Perceived susceptibility to influenza if not vaccinated was 

rated as large or higher among <25% of HCP, but the odds of vaccination among HCP who 

described their susceptibility as “large” or higher were 6 times higher than those who 

described their susceptibility as “moderate” or lower. Similarly, the majority of vaccinated 

and unvaccinated HCP believed the influenza vaccine was effective, but the odds of 

vaccination among HCP who described the vaccine as “somewhat” or “very effective” were 

10 times higher than those who described the vaccine as “not too” or “not at all effective”. 

Less than half of the vaccinated and unvaccinated HCP expressed concerns about the 

vaccine (items 3–6), but those who had concerns were 40–70% less likely to be vaccinated. 

In contrast, HCP who believed systemic adverse effects are rare and trusted guideline 

recommendations for annual vaccination had odds of vaccination that were 2 and 6 times 

higher, respectively. The odds of vaccination among HCP with very low concerns about 

vaccine scores were 55.8 times higher than HCP with high levels of concern (Table 3).

The likelihood of vaccination among HCP who felt at risk without vaccination, expected 

they would regret or be mad at themselves if they did not get vaccinated, or said they “worry 

less about getting the flu” if vaccinated were 4.3–7.4 times higher than HCP who did not 
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expect these emotional benefits (Table 2). The most commonly endorsed attitude was the 

feeling that they would “worry less” if vaccinated; 26% of unvaccinated HCP agreed with 

this attitude compared to 72% of vaccinated HCP. As illustrated in Fig. 1, the percentage of 

HCP who were vaccinated climbed steadily from 12% among HCP with the lowest 

emotional benefits scale score and then plateaued at >88% for scores 15–19 which 

corresponded to average item ratings of “neutral” to “mildly agree”. Contrasting the extreme 

groups, the odds of vaccination among HCP with the highest emotional benefits scores were 

23.3 times higher than HCP with the lowest scores (Table 3).

3.3. HCP characteristics and vaccination

In crude univariate analyses, of the participant characteristics in Table 1, seven factors were 

associated with HCP vaccination (Table 3). HCP who were over age 50, white, married, 

physician extenders, or at the SWH site were 30–60% more likely to be vaccinated, while 

HCP who worked in emergency departments were 40% less likely to be vaccinated. The 

likelihood of 2010–2011 seasonal vaccination among HCP with consistent and inconsistent 

annual vaccination records during the prior 5 seasons were 23.6 and 8.3 times higher, 

respectively, than HCP with no previous seasonal influenza vaccinations on record. Stated 

with the opposite referent, HCP without prior vaccination records were 96% less likely 

(odds ratio = 0.04, CI = 0.03–0.06) to be vaccinated than consistent vaccinees.

3.4. Pre-season intention to be vaccinated and subsequent vaccination

Half (53.6%) of the HCP said they were “almost certain” to get vaccinated, while the other 

half expressed varying levels of uncertainty regarding their vaccination plans. Mean ratings 

of intention (on a 7-point scale) were highest for consistent vaccinees (mean = 6.2, standard 

deviation [SD] = 1.5) and declined significantly stepwise among inconsistent vaccinees 

(mean = 5.3, SD = 2.1) and HCP without prior vaccination records (mean = 2.7, SD = 2.2) 

(F-ratio = 322.8, p < .001). The majority of consistent (73.7%) and inconsistent vaccinees 

(53.6%) said they were “almost certain” to get vaccinated compared to only 14.2% of HCP 

with no prior vaccination record. Half (51.9%) of these previously unvaccinated HCP rated 

their pre-season intention as “almost zero chance” compared to only 9.6% of inconsistent 

and 2.1% of consistent vaccinees.

Pre-season intention was strongly associated with subsequent vaccination. The likelihood of 

vaccination among HCP who said they were “almost certain” to get vaccinated were 61.4 

times higher than with HCP who said there was “almost zero chance” (Table 3). 

Nonetheless, as illustrated in Fig. 2, pre-season intention and subsequent vaccination were 

not equivalent; 14% of HCP whose pre-season intention was “almost zero chance” 

subsequently got vaccinated, while 22% of HCP with a “very large chance” subsequently 

failed to get vaccinated.

3.5. Associations among attitudes, pre-season intentions, and vaccination history

There were moderately strong correlations among the attitude measures (absolute value of 

correlation coefficients = 0.23–0.64). In a multivariate linear model with pre-season 

intention as the dependent variable, all attitude measures were significant independent 

predictors (F-ratio = 191.9, p < .001) and together explained half (R2 = 0.47) the variance in 
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intention ratings. The emotional benefits scale had the strongest independent association 

with pre-season intention, with a standardized beta (Beta = 0.41, 95% CI = 0.36–0.47) twice 

that of the concerns about vaccine scale (Beta = −0.20, 95% CI = −0.16, −0.24), which was 

the second strongest predictor.

Similarly, in a multivariate linear regression with three levels of vaccination history as the 

dependent variable, all attitude measures were significant independent predictors of 

vaccination history. The strongest association was between the emotional benefits scale and 

vaccination history, with a standardized beta (Beta = 0.29, 95% CI = 0.20–0.31) that was 

twice the magnitude of the other attitude measures.

3.6. Multivariate predictors of vaccination

In the multivariate logistic regression model (Table 3) that adjusted for the correlations 

among predictors, the magnitude of effects were reduced for all attitudes; perceived vaccine 

effectiveness was no longer significantly associated with vaccination, and the associations 

for perceived susceptibility and concerns about vaccine were greatly diminished. However, 

the contrasts between all four levels of the emotional benefits scale remained significant, 

even after adjusting for the other attitude measures, vaccination history, and pre-season 

intentions. Thus, even with these adjustments, the likelihood of vaccination among HCP 

who recognized high emotional benefits of vaccination were 11.7 times higher than HCP 

who saw no benefit.

Only one significant interaction term was noted. The negative interaction of emotional 

benefits times pre-season intention indicates that the magnitude of the association between 

this attitude scale and subsequent vaccination was strongest for HCP with the lowest pre-

season intention to be vaccinated. As illustrated in Fig. 3, only 15% of HCP with low pre-

season intention and an emotional benefits scale score (of 5–9) that corresponded to “mildly 

disagree” with these items subsequently got vaccinated in contrast to 83% vaccinated among 

HCP with low pre-season intention but at least “mild” agreement (scores 20–25) on average 

with the emotional benefits items.

4. Discussion

In our prospective cohort of 1544 HCP with direct patient care at two medical systems, we 

found that the expected emotional benefits of influenza vaccination, including worrying less 

about getting influenza if vaccinated, were significant predictors of 2010–2011 seasonal 

influenza vaccination. The predictive value of the emotional benefit attitudes was noted even 

after adjusting for other attitudes, prior vaccination habits, and pre-season intention to be 

vaccinated. Indeed, the effect is strongest for HCP ambivalent about getting vaccinated. 

Among HCP who said there was little or no chance that they would get vaccinated, the 

difference in subsequent vaccination rates was 83% versus 15% depending on whether they 

recognized the emotional benefits of vaccination or not.

The emotional benefits scale was the strongest attitudinal predictor of pre-season intention 

and subsequent vaccination among HCP. The magnitude of the associations between the 

emotional benefits scale and pre-season intention and prior vaccination history were twice 
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that noted for other attitude measures. The associations between 2010–2011 seasonal 

vaccination and other more commonly studied attitudes either diminished (susceptibility and 

vaccine concerns) or disappeared (perceived vaccine effectiveness) once emotional benefits 

and other factors were taken into account. These findings are similar to those from previous 

studies of influenza vaccination in college settings [20,21] and consistent with other research 

suggesting emotional expectations are a primary driver of preventive health behavior 

[20,21,34–37]. Although the attitudes we examined explained half the variability in 

preseason intentions, which in turn strongly predicted subsequent vaccination, there were 

gaps between HCP’s intentions and subsequent actions, and the emotional benefits attitudes 

continued to predict vaccination even after controlling for intentions. This is consistent with 

research that shows attitudes can influence behavior directly through plans and intentions or 

indirectly without conscious awareness [22,38].

Regardless of the role mandates may play in the future of HCP influenza vaccination policy 

[5–8,39], promoting confidence in and enthusiasm for influenza vaccination among HCP 

continues to be an important goal, especially since HCP’s personal beliefs and attitudes may 

influence whether they recommend vaccination to their patients [40–42]. Given the limited 

success of voluntary HCP vaccination campaigns to date [43–45], new intervention 

approaches and targets may be needed, especially for previous vaccine refusers who in our 

study were 96% less likely to be vaccinated than consistent vaccinees.

Our findings suggest emotional benefit attitudes may be a promising intervention target for 

four reasons. First, our findings suggest that part of what vaccination campaigns provide is 

peace of mind and reduction in worry. In our study, 72% of vaccinated HCP agreed that they 

“worry less about getting the flu” if vaccinated, compared to only 26% of the unvaccinated. 

Second, there is considerable variability in these attitudes and room for attitude change. In 

our two medical systems, traditional education targets, such as information on vaccine 

effectiveness and safety, would offer little leverage because doubts and concerns in these 

areas are not common, even among unvaccinated HCP. In contrast, doubts about the 

emotional benefits of vaccination were very common; about 8 out of 10 unvaccinated HCP 

did not anticipate feeling more vulnerable to influenza without vaccination or regretting their 

decision. Third, extensive attitude change may not be required, since even modest 

acceptance of these attitudes was associated with high vaccine uptake. Vaccination among 

HCP whose average response to the emotional benefits items was “mildly agree” was over 

88%. Fourth, emotional benefit attitudes appear to be especially influential among HCP least 

inclined to be vaccinated and thus the most challenging targets of vaccination campaigns.

Among the strengths of this study are its focus on HCP with direct patient care, its 

prospective design, and the confirmation of vaccination through medical records going back 

5 seasons. Most prior studies have relied on self-reported vaccination status, which is subject 

to consistency, social-desirability, and memory biases [16,46,47].

By combining single or dual-item indicators from previous studies into multi-item scales, 

this study also benefits from more reliable measures of key constructs, which may have 

contributed to our ability to explain more variance in outcomes than previous studies 

[20,21]. It is possible that the standard single item measures of perceived effectiveness and 
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susceptibility applied in this and other studies [21,27] would also benefit from multi-item 

measurement to increase variance and reduce measurement error. Future studies are needed 

to improve the measurement of these and other attitude constructs. Although in this study, 

the five items focused on emotional expectations were highly interrelated and best examined 

as a single construct, future research is needed to generate and test multiple item options for 

distinct but overlapping concepts like “feeling at risk” and “anticipated regret”, which could 

potentially be measured separately and contribute in different ways to explaining vaccination 

behavior.

Our conclusions are subject to several limitations. Participants were volunteers and may not 

be representative of all HCP. Although our multivariate models adjusted for significant 

demographic and occupational covariates, differences in volunteering between sites, men 

and women, and other groups may have influenced the results in unknown ways. Although 

our focus on two medical systems in three states and enrollment of sizeable proportions of 

HCP at both sites is broader than the typical single setting study, we are unsure how these 

sites generalize to other settings. Both study sites had vaccine uptake (>65%) that was 

similar to their local estimates for all employees and close to the national average [43], but it 

is unclear how our findings would apply to settings with higher compliance and/or a 

vaccination mandate [48] or with low compliance settings, where most prior HCP attitude 

research has occurred [11,49]. Ideally, this study also would have assessed whether HCP 

value vaccination as a way to protect their patients. Rather, we focused on self-protection, 

which most prior studies have found to be the primary motivation for vaccination among 

HCP [1,3,11,29].

5. Conclusion

The expected emotional benefits of vaccination strongly affect seasonal influenza 

vaccination among HCP, even after taking into account other attitudes, pre-season intentions, 

and prior vaccination history. Expected emotional benefits are promising targets for 

intervention because of the large gap between vaccinated and unvaccinated HCP’s attitudes 

and because they appear to be especially influential among HCP least inclined to be 

vaccinated. Nonetheless, future research is needed to establish whether vaccination 

campaigns can change emotion-focused attitudes and whether these changes will result in 

increased vaccination.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Percentage of HCP with 2010–2011 seasonal influenza vaccination and 95% confidence 

interval (CI) by emotional benefits scale score.
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Fig. 2. 
Percentage of HCP with 2010–2011 seasonal influenza vaccination and 95% confidence 

interval (CI) by pre-season intention to be vaccinated.

Thompson et al. Page 14

Vaccine. Author manuscript; available in PMC 2018 April 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 3. 
Percentage of HCP with 2010–2011 seasonal influenza vaccination and 95% confidence 

interval (CI) by four levels of emotional benefits scale scores and by three levels of pre-

season intention to be vaccinated.
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Table 1

Descriptive statistics for demographic, occupational, medical care setting, health status, and prior influenza 

vaccination variables for 1544 healthcare personnel.

N (%)

Demographics

  Female 1226 (79.4)

  Age (years)

    18–34 581 (37.6)

    35–49 594 (38.5)

    50–65 369 (23.9)

  Race (White) 1198 (77.6)

  Married 959 (62.1)

  Education

    High school 112 (7.3)

    Some college 382 (24.7)

    Bachelor degree 753 (48.8)

    Masters 77 (5.0)

    Advanced graduate 220 (14.2)

Occupation and medical care setting

  Occupation

    Physicians 204 (13.2)

    PA, NP, and RN managersa 124 (8.0)

    Nurses 552 (35.8)

    Allied professional 664 (43.0)

  Patient care for >10 years 809 (52.0)

  Medical care setting

    Outpatient 1013 (65.6)

    Intensive care unit 556 (36.0)

    Hospital 988 (64.0)

    Emergency department 424 (27.5)

  Study site

    Scott & White Healthcare 1099 (71.2)

    Kaiser Permanente 445 (28.8)

Health status

  Subjective: very good or excellent 1257 (81.4)

  Smoker 108 (7.0)

  BMI >30 537 (34.8)

  High risk condition 472 (30.6)

Influenza vaccination history for prior 5 yearsb

  None recorded 289 (18.7)

  Inconsistent 689 (44.6)

  Consistent 566 (36.7)
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a
Physician assistant (PA), nurse practitioner (NP), and nurse (RN) manager.

b
Consistent vaccinees had confirmed records of annual vaccination for all seasons going back 5 years or since their hiring date; inconsistent 

vaccinees had at least one vaccination record but no consistent history over consecutive years.
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Table 3

Factors associated with 1544 healthcare personnel’s receipt of 2010–2011 influenza vaccination, with crude 

odds ratio (COR) and confidence interval (CI) for each factor and the multivariate logistic regression model 

with only statistically significant predictors and their adjusted odds ratio (AOR).

Factors COR (95% CI) AOR (95% CI)c

Demographics/occupation

  Age (50–65 years) 1.5 (1.2–2.0) –

  Race (White) 1.3 (1.0–1.7) –

  Married 1.6 (1.3–2.0) 1.4 (1.0–1.9)

  Occupation (PA, NP, or RN manager)a 1.6 (1.0–2.5) –

  Medical setting (Emergency Department) 0.6 (0.5–0.8) 0.5 (0.4–0.7)

  Study site (Scott & White Healthcare) 1.4 (1.1–1.8) –

Influenza vaccination history for prior 5 yearsb

  None recorded (ref) 1.0 1.0

  Inconsistent 8.3 (6.1–11.4) 2.6 (1.7–3.8)

  Consistent 23.6 (16.3–34.3) 4.3 (2.7–6.8)

Pre-season intention to be vaccinated

  Almost zero chance (1) 1.0 1.0

  Very small, small, or moderate (2–4) 7.1 (4.6–11.0) 3.6 (2.1–6.3)

  Large or very large (5–6) 20.0 (11.9–33.7) 9.8 (4.6–21.06)

  Almost certain (7) 61.4 (29.5–95.6) 24.3 (10.1–58.1)

Attitudes

  Perceived susceptibility

    Zero or very small chance (1–2) 1.0 1.0

    Small (3) 3.8 (2.7–5.2) 1.8 (1.1–2.8)

    Moderate (4) 6.5 (4.7–8.9) 1.6 (1.0–2.4)

    Large, very large, certain (5–7) 20.9 (12.8–34.0) 2.8 (1.5–5.5)

  Perceived vaccine effectiveness

    Not at all effective 1.0 1.0

    Not too effective 2.6 (0.9–7.8) 0.8 (0.2–3.2)

    Somewhat effective 15.9 (5.5–45.8) 0.9 (0.3–3.9)

    Very effective 53.4 (18.1–157.6) 1.2 (0.3–5.0)

  Concerns about vaccine scale

    No concerns (5–9) 55.8 (19.5–159.9) 4.1 (1.2–13.9)

    Low (10–14) 16.6 (5.9–47.2) 2.5 (0.8–8.3)

    Moderate (15–19) 6.7 (2.3–19.5) 1.8 (0.5–6.0)

    High concerns (20–25) (referent) 1.0 1.0

  Emotional benefits scale

    No benefit (5–9) (referent) 1.0 1.0

    Low (10–14) 4.9 (3.6–6.7) 2.0 (1.0–4.8)

    Moderate (15–19) 13.1 (9.1–18.8) 6.8 (2.0–22.3)

    High benefit (20–25) 23.3 (15.5–34.9) 11.7 (2.1–63.9)
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Factors COR (95% CI) AOR (95% CI)c

  Emotional benefits × pre-season intention

    No benefit (5–9) × intention referent 1.0

    Low (10–14) × intention 0.89 (0.74–0.99)

    Moderate (15–19) × intention 0.76 (0.60–0.94)

    High benefit (20–25) × intention 0.70 (0.51–0.92)

a
Physician assistant (PA), nurse practitioner (NP), and nurse (RN) manager.

b
Consistent vaccinees had confirmed records of annual vaccination for all seasons going back 5 years or since their hiring date; inconsistent 

vaccinees had at least one vaccination record but no consistent history over consecutive years.

c
All demographic and occupational variables with significant univariate associations with vaccination were entered in the initial multivariate 

model, and then non-significant variables were removed as controls through backward stepwise elimination.
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