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Abstract

Background: Healthcare personnel (HCP) are a priority group for annual influenza

vaccination. Few studies have assessed the validity of recall of prior influenza

vaccination status among HCP, especially for more than one preceding season.

Methods: Using data from a randomized controlled trial of influenza vaccination

among 947 HCP from two US healthcare systems, we assessed agreement between

participant self-report and administrative record documentation of influenza vaccina-

tion status during the preceding five influenza seasons; kappa coefficients and sensi-

tivity values were calculated. Administrative record documentation was considered

the gold standard. Documented vaccination sources included electronic medical

records, employee health records, outside immunization providers, and the state

immunization information system.

Results: Among 683 HCP with prior influenza immunization information, 89.7%

(95% CI: 87.2%, 91.9%) of HCP were able to self-report their vaccination status

for the season preceding the survey. By the fifth preceding season, 82.6%

(95% CI: 79.5%, 85.3%) of HCP were able to self-report. Among HCP who self-

reported their vaccination status, agreement between self-report and documented

vaccination status ranged from 81.9% (95% CI: 77.2%, 86.7%) for the fifth season to

90.5% (95% CI: 87.2%, 93.9%) for the season preceding interview. HCP who

received vaccine for only some of the preceding five seasons (18.3%) more com-

monly had ≥2 errors in their recall compared with those vaccinated all five preceding

seasons (55.7% vs. 4.3%).

Conclusions: Self-reported vaccination status is a reliable source for historical

influenza vaccination information among HCP who are consistently vaccinated but

less reliable for those with a history of inconsistent vaccination.

K E YWORD S

healthcare personnel, influenza vaccines, self-report, validity

Received: 18 February 2022 Revised: 11 March 2022 Accepted: 13 March 2022

DOI: 10.1111/irv.12988

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2022 The Authors. Influenza and Other Respiratory Viruses Published by John Wiley & Sons Ltd.

Influenza Other Respi Viruses. 2022;16:881–890. wileyonlinelibrary.com/journal/irv 881

https://orcid.org/0000-0002-3879-6193
https://orcid.org/0000-0003-3408-0523
https://orcid.org/0000-0002-3952-9230
https://orcid.org/0000-0001-5747-4643
https://orcid.org/0000-0001-5041-308X
https://orcid.org/0000-0002-6609-376X
https://orcid.org/0000-0003-2866-9788
mailto:akregan@usfca.edu
https://doi.org/10.1111/irv.12988
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/irv


1 | INTRODUCTION

Healthcare personnel (HCP) experience a high degree of occupational

exposure to influenza, and play a critical role in disrupting influenza

transmission in healthcare settings.1,2 For these reasons, HCP are con-

sidered a high priority group for influenza vaccination and an impor-

tant population in which to assess annual influenza vaccine

effectiveness and coverage.3 HCP are also a highly immunized

population group. In the United States, as a result of employer-based

mandates and other vaccine promotion initiatives following the 2009

H1N1 pandemic, many HCP receive the influenza vaccine annually

and have a history of repeated vaccination.4,5 Because repeated

vaccination may result in blunted immune responses to influenza

vaccines over time,6–8 accurately accounting for prior influenza

vaccine receipt over multiple seasons is important for studies of influ-

enza vaccine effectiveness among HCP.

Influenza vaccination studies, including those among HCP, often

rely on self-reported vaccination status because of logistical chal-

lenges associated with verifying receipt of influenza vaccination. For

example, most of the US annual influenza vaccination coverage esti-

mates in HCP depend on self-reported vaccination status as reported

in the National Health Information Survey and the CDC Flu Panel

Survey, published through FluVaxView annually.9,10 Previous studies

have shown that self-report accurately captures the current season’s

influenza vaccination status.11–15 However, self-report may be less

accurate for determining prior season vaccination status.11

Misclassification of vaccination status may introduce bias in studies

among frequently vaccinated groups, including HCP. Few studies have

looked at the validity of recall of prior vaccination over multiple prior

seasons or evaluated the validity of self-report specifically in HCP,

who may be differentially subject to social desirability or recall

bias.16,17

We evaluated the validity of historical self-reported vaccination

status over the preceding five seasons compared with administrative

vaccination records among a cohort of HCP at two healthcare systems

in the US.

2 | MATERIAL AND METHODS

We conducted a cross-sectional analysis of data collected from a mul-

tisite, randomized, open-label influenza vaccine immunogenicity trial

among HCP during the 2018–2019 and 2019–2020 Northern Hemi-

sphere influenza seasons (Clinical Trials.gov Identifier NCT03722589).

Study sites included two healthcare systems: Baylor Scott & White

Health (BSWH) in Temple, Texas, and Kaiser Permanente Northwest

(KPNW) in Portland, Oregon.18 Institutional Review Boards at both

sites reviewed and approved the study protocol. Both participating

sites had policies in place requiring or encouraging annual influenza

vaccination of employees, with masking policies for unvaccinated

HCP, dating back to the 2015–2016 influenza season (Table S1).19

HCP were screened for eligibility and enrolled if they were (i) aged

18–64 years, (ii) enrolled in their site’s health network or reported that

they received routine medical care with the site health system for at

least 1 month, and (iii) consented. Participants included clinical

professionals (i.e., physicians, dentists, nurse practitioners, physician

assistants, nurses or midwives, allied health professionals, and

pharmacists), clinical paraprofessionals (i.e., technicians, medical

assistants, and patient transporter), and nonclinical support staff

(i.e., front desk and administrative staff and research personnel).

Participants were enrolled during September–November of the

2018–2019 and 2019–2020 influenza seasons (Years 1 and 2, respec-

tively). During enrollment, following informed consent, participants

completed a brief survey which collected sociodemographic, health

and occupational information, and self-reported influenza vaccination

during the current and five to six preceding seasons (Table S1). Some

participants were in the study during both Years 1 and 2 and were

asked about their influenza vaccination status and history at the start

of each study season.

2.1 | Influenza vaccination status

Participant-reported vaccination status was verified against at least

one of the following sources: (1) employee health immunization

records; (2) medical information from immunization providers

(i.e., pharmacies); (3) electronic medical record; (4) health insurance

claims; and/or (5) state immunization information system (IIS) record

(Table S1).

We categorized HCP as “consistent vaccinators” if they were vac-

cinated during all five seasons preceding the enrollment interview and

“inconsistent vaccinators” if they were unvaccinated in at least one

previous influenza season, based on documented vaccination status.

2.2 | Statistical analysis

To ensure complete ascertainment of documented influenza vaccina-

tion status, this analysis was restricted to participants who completed

the enrollment interview and were employed at the participating

study site or enrolled in the health maintenance organization (HMO)

or received medical care in the participating healthcare system for the

5 years preceding trial enrollment.

We calculated the percentage of HCP who provided complete

self-reported information on their influenza vaccination status for

each of the five seasons preceding the interview (i.e., responded “yes”
or “no” to receipt of vaccination). Among these participants, we calcu-

lated the absolute difference in vaccination rates for self-report and

verified records as well as the prevalence-adjusted kappa coefficient

and corresponding confidence intervals. We estimated sensitivity,

specificity, and positive and negative predictive values for self-report

as compared with documented influenza vaccination status (gold stan-

dard) for each of the five seasons preceding the interview. For

147 participants recruited in Year 2, complete information was avail-

able for a sixth preceding influenza season; we performed additional

comparisons for the sixth preceding season for this subgroup. For the
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subset of participating HCP who were interviewed in both Year 1 and

Year 2, we estimated the percentage of participants who were able to

self-report their vaccination status and the degree of agreement

between their self-reported vaccination status in Year 1 and Year

2 using prevalence-adjusted kappa coefficients.

We categorized participants as having “high degree of agree-

ment” if they had no discrepancies, “moderate degree of agreement”
if they had one discrepancy, and “low degree of agreement” if they

had two or more discrepancies between their self-reported and

documented vaccination status for the five seasons preceding the

interview. We compared the demographic, health and occupational

information for participants by site, year of recruitment/interview,

degree of agreement between self-report and verified vaccination sta-

tus, and completeness of vaccine information using the chi-squared

test for categorical variables and the Kruskal–Wallis test for continu-

ous variables.

To evaluate how our inclusion criteria may have impacted study

results, we performed several sensitivity analyses. First, we compared

self-reported and documented vaccination status for 801 HCP who

were either employed or enrolled in the site HMO or received medical

care in the participating healthcare system for the three seasons pre-

ceding the interview (instead of five seasons). Second, we compared

self-reported and documented vaccination status for 125 HCP classed

as “inconsistent vaccinators,” who may experience more difficulty

accurately recalling their historical vaccination status. Finally, we com-

pared self-reported and documented vaccination status for those

521 HCP who participated in Year 1 (2018–2019) only.

3 | RESULTS

From the 947 HCP enrolled in the vaccine trial in Year 1 and Year

2, 683 had documented vaccination records available for the five sea-

sons prior to enrollment and were included in the analysis (Figure 1).

With exception to differences by site, age, and race/ethnicity, we

identified no other differences between our study sample (n = 683)

and other HCPs included in the trial (n = 264) (Table S2). Of the

683 included participants, 521 were enrolled in Year 1 and 162 HCP

were enrolled in Year 2; 494 HCP contributed data in both years. Par-

ticipants enrolled in Year 2 were more commonly recruited from the

KPNW site and were less commonly categorized as clinical profes-

sionals (Table S3). Participants from the KPNW site were more com-

monly non-Hispanic white and less commonly represented clinical

professions (Table S4); 62% of participants were 45–64 years of age,

F I GU R E 1 Selection of participants for

comparison of self-reported vaccination history to
documented vaccination history among
participating healthcare personnel—2018–2019 to
2019–2020. *Healthcare personnel were
considered to have complete documented
information if they were employed at the
participating site or enrolled in the site health
maintenance organization or received medical
care in the participating healthcare system for the
5 years preceding trial enrollment

REGAN ET AL. 883



82% were female, 76% were non-Hispanic white, and 53% had a col-

lege degree or higher education (Table 1); 62% were clinical profes-

sionals, 16% were clinical paraprofessionals, 16% were nonclinical

support staff, and 6% were other personnel. Most (82%) participants

were recorded as having received influenza vaccine in all five preced-

ing seasons; clinical professionals were more commonly vaccinated in

all five preceding seasons (Table S5).

Most HCP were able to self-report their vaccination status

(i.e., provide a “yes” or “no” response) for the season preceding the

interview (89.7%; 95% CI: 87.2%, 91.9%). However, the percent of

participants who were able to self-report their vaccination status

declined to 82.6% (95% CI: 79.5%, 85.3%) by the fifth preceding sea-

son (Table 2). For the 147 participants with information on the sixth

preceding season, 73.5% (95% CI: 65.5%, 80.4%) were able to self-

report their influenza vaccination status. Compared with participants

who reported unknown vaccination status one or more preceding

influenza seasons, participants who were able to consistently self-

report their vaccination status across all five preceding seasons were

more commonly vaccinated during every preceding season, according

to their vaccination record (83.9% vs. 71.3%, P < 0.001) (Table S6).

When 494 participating HCP were asked to recall their vaccination

status in the same season across two consecutive years (during their

Year 1 interview and again during their Year 2 interview), we

observed an 8.9% decline in the percentage of participants who were

able to self-report their vaccination status for the year prior to enroll-

ment (i.e., the 2017–2018 season) (Table S7).

Agreement between self-reported and documented vaccination

status ranged from 81.9% (95% CI: 77.2%, 86.7%) in the fifth season

preceding interview to 90.5% (95% CI: 87.2%, 93.9%) in season

directly preceding interview (Table 2). For the 147 participants with

information available on the sixth season preceding interview, we

observed 81.5% (95% CI: 70.5%, 92.4%) agreement between self-

reported recall and documented vaccination status. Sensitivity values

T AB L E 1 Characteristics of participating healthcare personnel
(N = 683)—2018–2019 to 2019–2020

Characteristic N % (95% CI)

Age in years, mean (SD) — 46.9 (9.7)

Age group

18–44 years 262 38.4 (34.7, 42.0)

45–64 years 421 61.6 (58.0, 65.3)

Sexa

Male 122 17.9 (15.0, 20.8)

Female 560 82.1 (79.2, 85.0)

Race/ethnicitya

White, non-Hispanic 518 76.3 (73.1, 79.5)

Black, non-Hispanic 32 4.7 (3.1, 6.3)

Hispanic 79 11.6 (9.2, 14.1)

Other race, non-Hispanic 50 7.4 (5.4, 9.3)

Educational attainment

High school or less 45 6.6 (4.7, 8.5)

Some college/associate’s degree 272 39.8 (36.1, 43.5)

Bachelor’s degree 171 25.0 (21.8, 28.3)

Graduate degree 195 28.5 (25.1, 31.9)

Health characteristics

BMI, mean (SD) — 29.1 (7.0)

Cigarette smokera 32 4.7 (3.1, 6.3)

Diagnosed or treated for chronic

medical condition in past

12 monthsa

152 22.3 (19.2, 25.5)

Has immunosuppressive conditionb 17 2.5 (1.3, 3.7)

Self-rated general health status good or

bettera
669 98.2 (97.2, 99.2)

Employment characteristics

Occupational categorya

Clinical professional 420 61.8 (58.1, 65.4)

Physician 72 10.6 (8.3, 12.9)

Dentist 2 0.3 (0.0, 0.7)

Nurse practitioner 11 1.6 (0.7, 2.6)

Physician assistant 4 0.6 (0.0, 1.2)

Nurse or midwife 238 35.0 (31.4, 38.6)

Allied health professionalc 82 12.1 (9.6, 14.5)

Pharmacist 11 1.6 (0.7, 2.6)

Clinical paraprofessional 110 16.2 (13.4, 18.9)

Technicians 79 11.6 (9.2, 14.0)

Medical assistant 29 4.3 (2.7, 5.8)

Patient Transporter 2 0.3 (0.0, 0.7)

Nonclinical support staff 110 16.2 (13.4, 18.9)

Front desk and administrative staff 68 10.0 (7.7, 12.3)

Research personnel 42 6.2 (4.4, 8.0)

Other 40 5.9 (4.1, 7.70)

Frequency of vaccinationd

Consistent vaccinator 558 81.7 (81.3, 86.9)

(Continues)

T AB L E 1 (Continued)

Characteristic N % (95% CI)

Inconsistent vaccinator 125 18.3 (15.4, 21.2)

4/5 seasons 66 9.7 (7.4, 11.9)

<4/5 seasons 59 8.6 (6.5, 10.7)

aOne participant was missing information on sex, four were missing

race/ethnicity, two were missing smoking status, two were missing

physical activity, two were missing chronic disease diagnosis, two were

missing self-reported general health, and three were missing information

on occupation.
bImmunosuppressive conditions included a diagnosis of cancer with

chemotherapy or radiation treatment, organ transplant, diagnosis of

autoimmune disease, HIV or AIDS, or lymphopenia.
cIncludes therapists, nutritionists, phlebotomists, social workers, and

psychologists.
dA consistent vaccinator was defined as a participant who received an

influenza vaccine all five seasons preceding the interview based on

information in their HR, EMR, or vaccine immunization information

system; an “inconsistent” vaccinator missed an influenza vaccination for at

least one season during the five seasons preceding interview.
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were high, ranging from 97.2% (95% CI: 95.5%, 98.3%) for the season

directly preceding interview to 100% (95% CI: 99.3%, 100%) for two

seasons prior to interview (Table 2). Positive predictive values

exceeded 90%, ranging from 91.6% (95% CI: 90.5%, 92.6%) in the

fifth season preceding interview to 98.0% (95% CI: 97.7%, 98.3%) in

the season directly preceding interview. Estimates of specificity and

negative predictive values had wide confidence intervals due to small

numbers of unvaccinated participants. Recall and agreement patterns

were similar for site stratified analyses (Table 2) and sensitivity analy-

sis restricted to 521 Year 1 participants (Table S8) or the three sea-

sons preceding interview in 801 HCP (Table S9).

More than 70% of both “inconsistent” and “consistent” vaccina-

tors were able to report their vaccination status for each of the five

seasons preceding interview (Figure S1). However, the absolute differ-

ence between “inconsistent” vaccinators’ self-reported and docu-

mented influenza vaccination status increased from 10% for the

season preceding interview to 47% for the fifth season preceding

interview (Figure 2). The absolute difference between “consistent”
vaccinators’ self-reported and documented influenza vaccination sta-

tus did not exceed 5% for all five preceding seasons (Figure 2).

Adjusted kappa coefficients were high for “inconsistent vaccinators”
for the year preceding interview (75.5%; 95% CI: 63.0%, 88.0%), and

agreement was low (<50%) for two or more seasons preceding inter-

view (Table S10).

Participants who had a high degree of agreement between their

recall and documented vaccination status for the five preceding sea-

sons were all classified as consistently vaccinated, were predomi-

nantly clinical professionals (69%) and reported good or better general

health (99%) (Table 3). Participants who had the most discrepancies in

accurately recalling their vaccination status were commonly classed as

inconsistent vaccinators (73%) and were less frequently clinical pro-

fessionals (54%) (P = 0.03) (Table 3).

4 | DISCUSSION

In our study, nearly 82% of participating HCP had validated influenza

vaccination in each of the five preceding seasons, leaving 18% with

inconsistent vaccination histories. Those with inconsistent vaccination

were split between those who received influenza vaccinations in four

of the five preceding seasons (9.6%) and those who were vaccinated

in three or fewer of the five prior influenza seasons (8.6%). Occupa-

tional category did factor into observed differences in vaccination his-

tories, as individuals who worked as clinical professionals were more

likely to be categorized as consistently vaccinated, compared with

other HCP types (85% vs. 76%). This finding highlights the possibility

that HCP role may be correlated with annual vaccination patterns.

Not all participants were able or willing to self-report their vacci-

nation histories. While 82% did provide these details, we found that

lower proportions of those with inconsistent vaccination (per vali-

dated record review) and those in HCP roles that were not defined as

“clinical professional” self-reported their influenza vaccination histo-

ries. Inconsistency of uptake from year to year may present challenges

when attempting to recall past years, particularly those in the more

distant past. The interplay between these factors may be important to

consider when evaluating the validity of recall in place of documented

vaccination histories for the influenza vaccine.

Overall, recall accuracy was high, ranging from 87% to 91% agree-

ment when compared with verified administrative records for the

prior three influenza seasons. Accuracy began to diminish in the

fourth season but remained above 80%, overall, even in the fifth pre-

ceding season. It is important to note, however, that this high level of

accuracy was driven largely by individuals with validated consistent

annual vaccination, representing 82% of our participants, as only they

accurately self-reported vaccination history in all five prior influenza

seasons. Consistent vaccinators were also more likely to provide self-

reported vaccination histories (84%, compared with 72% of those

with inconsistent vaccination histories), and given our study popula-

tion, strongly influenced our assessments of recall accuracy. When we

looked at accuracy of recall among just those 125 participants with

inconsistent vaccination histories, the accuracy of recall decreased

markedly, from 88% in the immediately preceding season, to 58% in

two seasons prior. It is possible that the impact of more explicit poli-

cies for HCP influenza vaccination that are being adopted in

healthcare facilities in the United States20 are contributing to more

consistent annual vaccination uptake. Even in states without laws

mandating influenza vaccination of HCP (such as Texas and

Oregon),21 facility efforts to promote vaccination paired with policies

such as masking could increase the consistency of vaccination, making

it easier to recall vaccination history in this setting.5,22–24 However,

variations in consistent vaccination patterns among HCP by role or

employment duration may be important factors when considering the

impact of using self-reported vaccination status.

F I GU R E 2 Absolute difference between self-reported and
documented influenza vaccination status for healthcare personnel, by
frequency of vaccination—2018–2019 to 2019–2020. *A “consistent”
vaccinator was defined as a participant who received an influenza
vaccine during all five influenza seasons preceding interview based on
information in their HR, EMR, or vaccine register; an “inconsistent”
vaccinator was unvaccinated for at least one season during the five
seasons preceding interview
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T AB L E 3 Characteristics of those with high, moderate and low degree of agreement between self-report and documented influenza
vaccination among participating healthcare personnel (N = 613)—2018–2019 to 2019–2020

Characteristic

High degree of

agreementa (N = 453)

Moderate degree of

agreementa (N = 79)

Low degree of

agreementa (N = 81)

P valuebN % (95% CI) N % (95% CI) N % (95% CI)

Study site 0.18

Baylor Scott & White Health

System

199 43.9 (39.3, 48.5) 33 41.8 (30.9, 52.7) 44 54.3 (43.4, 65.2)

Kaiser Permanente Northwest 254 56.1 (51.5, 60.7) 46 58.2 (47.3., 69.1) 37 45.7 (34.8, 56.5)

Age in years, mean (SD) — 47.2 (9.5) — 48.3 (9.1) — 45.2 (10.0) 0.15

Age group 0.41

18–44 years 168 37.1 (32.6, 41.5) 28 35.4 (24.9, 46.0) 36 44.4 (33.6, 55.3)

45–64 years 285 62.9 (58.5, 67.4) 51 64.5 (54.0, 75.1) 45 55.5 (44.7, 66.4)

Sexc 0.14

Male 78 17.2 (13.7, 20.7) 14 17.9 (9.4, 26.5) 15 18.5 (10.0, 27.0)

Female 375 82.8 (72.3, 86.3) 64 82.1 (73.5, 90.6) 66 81.5 (73.0, 90.0)

Race/ethnicityc 0.11

White, non-Hispanic 361 80.0 (76.3, 83.7) 57 74.0 (64.2, 83.8) 59 72.8 (63.1, 82.5)

Black, non-Hispanic 13 2.9 (1.3, 4.4) 3 3.9 (0.0, 8.2) 8 9.9 (3.4, 16.4)

Hispanic 45 10.0 (7.2, 12.7) 10 13.0 (5.5, 20.5) 9 11.1 (4.2, 18.0)

Other race, non-Hispanic 32 7.1 (4.7, 9.5) 7 9.1 (2.7, 15.5) 5 6.2 (0.9, 11.4)

Educational attainment 0.52

High school or less 20 4.4 (2.5, 6.3) 2 2.5 (0.0, 6.0) 4 4.9 (0.2, 9.7)

Some college/associate’s degree 168 37.1 (32.6, 41.5) 36 45.6 (34.5, 56.6) 36 44.4 (33.6, 55.3)

Bachelor’s degree 120 26.5 (22.4, 30.6) 19 24.1 (14.6, 33.5) 23 28.4 (18.5, 38.2)

Graduate degree 145 32.0 (27.7, 36.3) 22 27.8 (17.9, 37.8) 18 22.2 (13.1, 31.3)

Average number of household contacts,

mean (SD)

— 2.1 (1.3) — 2.0 (1.3) — 2.0 (1.3) 0.40

Health characteristics

BMI, mean (SD) — 28.6 (6.7) — 27.9 (5.7) — 31.2 (8.2) 0.03

Cigarette smoker 17 3.7 (2.0, 5.5) 5 6.3 (0.9, 11.7) 2 2.5 (0.0, 5.9) 0.43

Diagnosed or treated for chronic

medical condition in past 12 months

111 24.5 (20.5, 28.5) 19 24.1 (14.6, 33.5) 12 14.8 (7.1, 22.6) 0.16

Has immunosuppressive conditiond 12 2.6 (1.2, 4.1) 3 3.8 (0.0, 8.0) 0 0.26

Self-rated general health status good or

better

450 99.3 (98.6, 100) 76 96.2 (92.0, 100) 78 96.3 (92.2, 100) 0.02

Occupational categoryc 0.03

Clinical professional 310 68.6 (64.3, 72.9) 42 53.2 (42.1, 64.2) 43 53.7 (42.8, 64.7)

Physician 61 13.5 (10.3, 16.7) 7 8.9 (2.6, 15.1) 1 1.3 (0.0, 3.7)

Dentist 0 0.0 — 2 2.5 (0.0, 6.0) 0 0.0 —

Nurse practitioner 8 1.8 (0.5, 3.0) 3 3.8 (0.0, 8.0) 0 0.0 —

Physician assistant 4 0.9 (0.0, 1.7) 0 0.0 — 0 0.0 —

Nurse or midwife 177 39.1 (34.6, 43.7) 18 22.8 (13.5, 32.1) 30 37.5 (26.9, 48.1)

Allied health professionale 52 11.5 (8.5, 14.5) 11 13.9 (6.3, 21.6) 11 13.7 (6.2, 21.3)

Pharmacist 8 1.8 (0.5, 3.0) 1 1.3 (0.0, 3.7) 1 1.3 (0.0, 3.7)

Clinical paraprofessional 59 13.1 (9.9, 16.2) 16 20.3 (11.4, 29.1) 13 16.3 (8.1, 24.3)

Technicians 44 9.7 (7.0, 12.5) 12 15.2 (7.3, 23.1) 9 11.3 (4.3, 18.2)

Medical assistant 15 3.3 (1.7, 5.0) 4 5.1 (0.2, 9.9) 4 5.0 (0.2, 9.8)

(Continues)
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Even with high and sustained accuracy, we observed a tendency

to overestimate vaccine uptake in past years. This effect was true

across all study participants, beginning at two seasons in the past, but

never exceeded 7% across all five seasons. Among the inconsistently

vaccinated group, self-reported vaccination was 20% to 47% higher,

compared with verified vaccination, for influenza seasons 2 to 5 years

in the past. Here, we see that self-report is subject to overestimation

once individuals are recalling for influenza seasons two or more years

in the past, and the magnitude of that overestimation is even greater

when respondents have been inconsistently vaccinated over prior

influenza season. The idea that people are more likely to overestimate

vaccination has been commonly reported in studies of influenza vac-

cine recall.11,12,15,25 Overestimating prior vaccination may be more

common among HCP who face pressure to vaccinate annually and

may experience heightened susceptibility to social desirability

bias16,17; however, the fact that overestimation seems to be associ-

ated with inconsistent vaccination patterns and/or increasing number

of years since vaccination suggests that this overestimation may sim-

ply be an issue of incorrect recall.

Few studies have evaluated the accuracy of self-reported vacci-

nation status among HCP, even though they represent a group where

historical information on vaccination can be highly useful. Studies lim-

ited to just one prior influenza season report high rates of agreement

between self-report and validated vaccination status.25,26 One such

study, focusing on community-based participants recruited as part of

an influenza vaccine effectiveness study, found that accurate recall

dropped from 98% in the current season to 93% percent agreement

in the season prior.11 A second study, also drawing from a study of

influenza vaccine effectiveness in 2008, found an overall 93% agree-

ment between self-reported vaccination status compared with docu-

mented vaccination status in an IIS over two consecutive influenza

seasons.12 A third study, spanning the 2007–2009 influenza seasons

in Spain, validated self-reported vaccination among HCP in the cur-

rent and three previous seasons. The investigators found that the

validity of self-report was stable, at 72% agreement, for up to two

prior seasons, but diminished substantially by the third prior season

(36% agreement), suggesting two prior years as a potential cut point

for vaccine evaluation studies.15 There were, however, very low rates

of validated influenza vaccination in the Spanish HCP cohort, ranging

from 14% to 29% between 2007 and 2009 which means most HCP

were not routinely vaccinated and may have had a harder time with

recall. Our sub-analysis of inconsistently vaccinated study participants

revealed very similar findings and validates the limitations that come

with relying on self-report of vaccination beyond just one prior influ-

enza season among HCP who are not required to or do not receive

annual influenza vaccines.

Strengths of this study include our ability to analyze data for a

large sample of HCP using multiple sources of information, including

self-report, electronic medical records, human resources records, and

state IIS. Second, because we conducted this study with HCP, we

were able to include a well-defined lookback period based on employ-

ment and other records. This allowed the opportunity to verify infor-

mation over a 5- to 6-year period. Finally, we were able to measure

agreement between self-reported and documented vaccination status

across two distinct health systems. Despite different health systems

and some differences in ability to recall vaccination status, results

T AB L E 3 (Continued)

Characteristic

High degree of
agreementa (N = 453)

Moderate degree of
agreementa (N = 79)

Low degree of
agreementa (N = 81)

P valuebN % (95% CI) N % (95% CI) N % (95% CI)

Nonclinical support staff 62 13.7 (10.5, 16.9) 18 22.8 (13.5, 32.1) 19 23.7 (14.4, 33.1)

Front desk and administrative staff 38 8.4 (5.8, 11.0) 13 16.5 (8.2, 24.7) 10 12.5 (5.2, 19.8)

Research personnel 24 5.3 (3.2, 7.4) 5 6.3 (0.9, 11.7) 9 11.3 (4.3, 18.1)

Other personnel 21 4.6 (2.7, 6.6) 3 3.8 (0.0, 8.0) 5 6.3 (0.9, 11.6)

Frequency of vaccinationf <0.001

Consistent vaccinator 453 100.0 — 32 40.5 (29.7, 51.4) 22 27.2 (17.4, 36.9)

Inconsistent vaccinator 0 0.0 — 47 59.5 (48.6, 70.3) 59 72.8 (63.1, 82.5)

4/5 seasons 0 0.0 — 47 59.5 (48.6, 70.3) 9 11.1 (4.2, 18.0)

<4/5 seasons 0 0.0 — 0 0.0 — 50 61.7 (51.1, 72.3)

Abbreviation: CI, confidence interval.
aHigh degree of agreement were individuals with zero discrepancy, moderate had one discrepancy, and low agreement had two or more discrepancies over

the preceding five seasons.
bP value derived from chi-squared test for categorical variables and Kruskal–Wallis test for continuous variables.
cOne individual missing sex, four missing race/ethnicity, and two missing occupation.
dImmunosuppressive conditions included a diagnosis of cancer with chemotherapy or radiation treatment, organ transplant, diagnosis of autoimmune

disease, HIV or AIDS, or lymphopenia.
eIncludes therapists, nutritionists, phlebotomists, social workers, and psychologists.
fA consistent vaccinator was defined as a participant who received an influenza vaccine all five seasons based on information in their HR, EMR, or vaccine

register; an “inconsistent” vaccinator missed an influenza vaccination for at least one season during the five seasons preceding interview.
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across the two sites showed mostly similar patterns; these results sug-

gest replicability of our findings. Limitations include differential ascer-

tainment. Our “validation” source for influenza vaccination may have

been incomplete or differentially accurate by site. However, because

the primary analysis was restricted to participants who had either

been employed at the participating site or enrolled in the participating

healthcare system or HMO for the 5 years preceding the study inter-

view, we would expect to have comprehensive data overall and would

not expect differences in available vaccination history for any particu-

lar group or subset of the study population. Our study population was

mostly female (81%) and overrepresented older HCP. Furthermore,

because HCP are a highly immunized group, the majority of our sam-

ple were vaccinated every season (i.e., “consistent” vaccinators).

Results from this study may not be generalizable to other study

populations. Finally, this was a highly vaccinated cohort of HCP. As a

result, numbers of unvaccinated HCPs were too small to estimate

NPV and specificity.

4.1 | Conclusions

Based on analysis of self-reported influenza vaccination status from

HCP across five preceding influenza seasons, we found that recall was

highly accurate when compared with verified information sources.

However, these results were mostly observed for those immunized

every season, and beyond one prior season, all individuals tended to

overestimate influenza vaccine uptake. The magnitude of that over-

estimation noticeably increased among those with inconsistent influ-

enza vaccine uptake across the five prior years. In the absence of

available documentation such as electronic medical records or IIS data,

self-report is an acceptable method of data collection for studies

aiming to measure historical exposure to influenza vaccines. To mini-

mize potential misclassification of vaccination status, especially in

inconsistently vaccinated individuals, reliance on self-report should be

restricted to one prior influenza season unless an annual vaccination

mandate is in place.
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