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1 | BACKGROUND

Observational studies of influenza vaccine effectiveness (VE)
are conducted annually in North America, Europe, and Australia.
Accurate information on influenza vaccination status is import-
ant to minimize exposure misclassification and bias. These studies
often rely on a combination of self-report and information obtained
from medical records to determine vaccination status. In the United
States, influenza vaccines are readily available outside the health-
care system, and self-report may be the only practical method to
ascertain vaccination status in some research settings. This is espe-
cially true for ascertainment of vaccines received in prior seasons.
Vaccine effectiveness may be reduced in persons who are repeat-
edly vaccinated, and recent VE studies have assessed this by collect-
ing information on prior season vaccination. Self-report of influenza
vaccination is generally accurate for the current season, but the ac-
curacy of self-report for vaccination in prior seasons is largely un-
known.! Self-report may be particularly susceptible to recall bias for
more distant seasons and for individuals with sporadic vaccination
patterns. We evaluated the accuracy of self-reported influenza vac-
cination in the current season and the prior season among patients
with medically attended acute respiratory illness who were enrolled
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Self-reported influenza vaccination is generally accurate for the current season, but
the accuracy of self-report for vaccination in prior seasons is largely unknown. This
study evaluated the accuracy of self-report for current and prior season influenza
vaccination among patients with medically attended acute respiratory illness en-
rolled in a study of influenza vaccine effectiveness during the 2014-15 influenza sea-
son. It demonstrates there is a greater potential for exposure misclassification when
prior season vaccinations are ascertained by self-report. Percent agreement between
self-report and final status was high for both current and prior season vaccination:
97.7% and 93.2%, respectively.
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2 | METHODS

This study was conducted within an influenza vaccine effective-
ness study in the 2014-15 northern hemisphere influenza season.
The methods of the influenza vaccine effectiveness study have been
previously reported.? In brief, patients with acute respiratory illness
(including cough) with symptom duration <7 days were recruited
during an outpatient visit. Enrollment was restricted to a predefined
cohort of individuals living near Marshfield, Wisconsin, who receive
care from Marshfield Clinic. This analysis is restricted to the indi-
vidual’s first enrollment in the season. After consent, adult partici-
pants and parents of children were interviewed to assess symptoms,
onset date, and vaccination status. Participants were asked whether
they had received a seasonal influenza vaccine since July 1, 2014.
A separate question asked whether the previous season’s influenza
vaccine was received.

Vaccination status was ascertained from a regional immu-

nization registry. The Registry for Effectively Communicating
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Immunization Needs (RECIN) is a web-based, population-based
immunization registry to capture vaccines for both adults and
children. RECIN is utilized by all public and private immunization
providers serving the study population in central Wisconsin. The
registry contains a longitudinal record of immunizations received
by each individual, exchanges data weekly with the Wisconsin
Immunization Registry, and employs record-matching procedures
to prevent duplicate entries. RECIN data include vaccine type,
manufacturer, lot number, date of administration, and name/
location of immunization provider. RECIN is integrated into the
Marshfield Clinic electronic medical record and serves as the legal
immunization record.

For this analysis, the accuracy of self-reported vaccination was
assessed relative to RECIN records at the conclusion of the season. If
a RECIN record indicated receipt of influenza vaccine prior to enroll-
ment in 2014-15 or at any time during the 2013-14 season, the pa-
tient was classified as vaccinated for the respective season. Records
of patients who self-reported no vaccination for which RECIN con-
tained an influenza vaccination record were reviewed to confirm
identity matching. If matching was confirmed, the RECIN record was
accepted as valid. Participants who reported influenza vaccination in
2013-14 or 2014-15 without a corresponding RECIN record were in-
terviewed by telephone. Those who re-confirmed that they (or their
child) received an influenza vaccine in the season(s) under investi-
gation were asked to provide the date, location, and provider who
administered the vaccine. Written documentation of vaccination
was requested. Following consent for release of medical records, im-
munization providers were contacted to confirm vaccine receipt. For
participants reporting receipt of influenza vaccine from Marshfield
Clinic, health system electronic medical records were reviewed to
confirm vaccination.
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Participants were classified as vaccinated if (a) a record existed in
RECIN or (b) written documentation of vaccine receipt was obtained
from the immunization provider, or (c) health system electronic med-
ical records confirmed vaccination. Participants were classified as
unvaccinated if (a) there was no record of vaccine administration in
RECIN and (b) confirmation of no vaccination was received from an
immunization provider or health system electronic medical records
had no evidence of vaccination.

We calculated percent agreement and kappa between self-
reported and adjudicated vaccination status. The sensitivity was
defined as the percent of vaccinated individuals correctly identified
as vaccinated by self-report. Specificity was defined as the percent
of unvaccinated individuals correctly identified as unvaccinated by
self-report. Participants were excluded if responding “don’t know”
to vaccination status, refusing participation, unable to be reached,
unable to provide sufficient detail for contacting the immunization
provider, or if, after 3 attempts, authorization releases or verification
documents were not returned. Children under 6 months of age as of
September 1, 2013 were excluded from the prior season analysis as
they were not eligible for vaccination. All analyses were performed
with SAS 9.4.

The study was approved by the Marshfield Clinic Institutional
Review Board, and informed consent was obtained from all
participants.

3 | RESULTS

The analysis included 1841 patients with acute respiratory illness
who were enrolled in the 2014-15 vaccine effectiveness study; 1683
(91%) were non-Hispanic white, 89 (5%) were Hispanic, 1025 (56%)

1841 participants |

______ > 66 (4%) self-reported “don’t know” (excluded)

984 (53%) self-reported vaccinated I

!

I 62 (6%) discrepant with registry |

18 unable to contact, 3 refused (excluded) €———————-

| 41 (62%) contacted

5 vaccine provider unknown (excluded) < ———— B

I 791 (43%) self-reported unvaccinated

l

20 (49%) re-confirmed vaccine receipt

2 missing record release
authorization {excluded)

922 (94%) match
registry
Final status: Vaccinated

16 (39%) self-reported
unvaccinated, match registry;
Final status: Unvaccinated

vaccinated;

10 (50%) documented

Final status: Vaccinated

8 (40%) no documented
vaccine;
Final status: Unvaccinated

16 (2%) discrepant with
registry;
Final status: Vaccinated

775 (98%) match
registry
Final status: Unvaccinated

FIGURE 1 Adjudication of current season influenza vaccination status, 2014-15
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1841 participants

——————— 2> 120(7%) self-reported “don’t know” (excluded)
———————— > 172 (7%) <6 months old as of 9/1/2013 (excluded)

1077 (56%) self-reported vaccinated |

| 165 (16%) discrepant with registry

55 unable to contact, 3 refused (excluded) €————

107 (65%) contacted

20 vaccine provider unknown (excluded) €——————

I 522 (28%) self-reported unvaccinated

}

46 (43%) re-confirmed vaccine receipt

14 missing authorization/ <
verification documents (excluded)

862 (84%) match
registry;
Final status: Vaccinated

41 (38%) self-reported
unvaccinated, match registry;
Final status: Unvaccinated

7 (15%) documented
vaccinated;

Final status: Vaccinated

25 (54%) no documented
vaccine;
Final status: Unvaccinated

31 (6%) discrepant with
registry;
Final status: Vaccinated

491 (94%) match
registry;
Final status: Unvaccinated

FIGURE 2 Adjudication of prior season (2013-14) influenza vaccination status at the conclusion of the 2014-15 season

were female, and 994 (54%) were aged <18 years. Nine hundred
eighty-four participants (53%) initially reported receiving the 2014-
15 influenza vaccine, and 922 (94%) of these were confirmed by a
vaccination record RECIN. There were 62 participants who reported
vaccine receipt without a corresponding record in RECIN (Figure 1).
Among 791 participants who denied receipt of the 2014-15 vaccine,
2% had a vaccine record in RECIN. Vaccination dates for those de-
nying vaccination spanned the entire season, and their enrollment
dates ranged from December 2014 to March 2015.

We contacted 41 of 62 participants who self-reported vaccina-
tion in the 2014-15 season without RECIN confirmation. Twenty
re-confirmed vaccine receipt and provided authorization to request
records. Sixteen individuals stated that their initial self-report of
vaccination was incorrect, and they had not received the 2014-15
vaccine. Following adjudication, 10 participants were reclassified
as vaccinated based on requested documentation. Overall agree-
ment between self-report and final status was 97.7% (Kappa 0.95)
(Table 1). The sensitivity of self-report for current season vaccine
receipt was 98.3% overall. It was lowest in children 5-17 years old
(97.0%) and highest (100%) in adults 18-49 years old. Specificity was
97.0% overall, highest in adults 50-64 years of age (98.8%), and low-
est in children under 5 years old (94.6%).

For the prior (2013-14) season (Figure 2), 165 participants (16%)
reported prior season vaccination without a corresponding record in
RECIN. Of 522 participants who denied receipt of 2013-14 vaccine,
6% had a vaccine record in RECIN. The recorded vaccination dates
were from across the 2013-14 season and enrollments spanned the
entire 2014-15 season.

We contacted 107 of 165 participants self-reporting vaccina-
tion in the 2013-14 season without RECIN confirmation. Forty-six
re-confirmed vaccine receipt and provided authorization to request

records. Forty-one individuals stated that their initial self-report of
vaccination was incorrect, and they had not received the 2013-14
vaccine. Following adjudication, 7 participants were reclassified as
vaccinated based on requested documentation. Overall agreement
between self-reportand final status was 93.3% (Kappa 0.86) (Table 2).
The sensitivity of self-report for prior season vaccine receipt was
96.6% overall. It was lowest (93.2%) in children 6-59 months old and
highest (98.7%) in adults 265 years old. Specificity was 88.2% over-
all, highest (92.4%) in adults 50-64 years of age, and lowest (86.6%)
in children 5-17 years old.

4 | DISCUSSION
This study confirms previous, published reports indicating that self-
report of influenza vaccination in the current season can provide a
valid measure of vaccine exposure when medical records or registry
data are not available.*** To our knowledge, this is the first study
to assess the accuracy of self-reported influenza vaccination in the
prior season. We observed a higher level of misclassification for
self-reported vaccination in the prior season, although the percent
agreement was above 90% for all age groups. The sensitivity of self-
reported vaccination in the prior season was also greater than 90% in
all age groups. The specificity of self-report (ie, 100 x self-reported
unvaccinated/all unvaccinated) was substantially lower for the prior
season (88.2%) compared to the current season (97.0%). These find-
ings demonstrate a greater potential for bias in analyses that rely on
self-report of vaccination in the prior season.

The lowest percent agreement for report of prior season vac-
cination status was seen in 18- to 49-year-olds. Misclassification

occurred in nearly 10% of reports in this population. However, for
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the current season, the percent agreement for the same age group
was among the highest, with no one incorrectly reported as unvac-
cinated and only 2% incorrectly reported as vaccinated without
substantiation. This age group had the lowest influenza vaccination
coverage in the United States in both 2013-14 and 2014-15 and was
the last age group recommended for annual influenza vaccination.>®
This population is also likely to have sporadic vaccination patterns
making recall of prior season vaccination more subject to error.

Adults aged 50 years and over had the highest agreement in
both the current and prior season. These findings are concordant
with studies showing high reliability of and high sensitivities for
self-report of influenza vaccinations in older adults.*” Older adults
were among the first groups recommended for annual vaccination
and often have more frequent contact with the healthcare system so
may have more consistent annual vaccination which facilitates recall.

In both seasons, the number of vaccinated individuals denying
vaccination was less than those reporting vaccination without doc-
umentation. There was no observable pattern of late-season enroll-
ments coupled with early season vaccination which might suggest
recall bias within a season, but this misclassification did occur more
for prior season vaccination than current season.

A limitation of this study is the lack of racial/ethnic diversity.
Results may not be generalizable to more diverse urban popula-
tions. We were also unable to obtain responses from all vaccination
providers, particularly companies hired by employers to implement
workplace vaccination campaigns, which led to exclusions from the
analyses.

In conclusion, this study demonstrates a greater potential for ex-
posure misclassification when prior season vaccinations are ascer-
tained by self-report. The impact of this exposure misclassification

on vaccine effectiveness estimates requires further assessment.
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