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We evaluate the results of a field experiment designed to measure
the effect of prompts to form implementation intentions on
realized behavioral outcomes. The outcome of interest is influenza
vaccination receipt at free on-site clinics offered by a large firm to its
employees. All employees eligible for study participation received
reminder mailings that listed the times and locations of the relevant
vaccination clinics. Mailings to employees randomly assigned to the
treatment conditions additionally included a prompt to write down
either (i) the date the employee planned to be vaccinated or (ii) the
date and time the employee planned to be vaccinated. Vaccination
rates increased when these implementation intentions prompts
were included in the mailing. The vaccination rate among control
condition employees was 33.1%. Employees who received the
prompt to write down just a date had a vaccination rate 1.5 per-
centage points higher than the control group, a difference that is
not statistically significant. Employees who received the more spe-
cific prompt to write down both a date and a time had a 4.2 per-
centage point higher vaccination rate, a difference that is both
statistically significant and of meaningful magnitude.

behavioral economics | nudge | libertarian paternalism | public health |
flu shot

Seasonal influenza leads to >200,000 hospitalizations and
>8,000 deaths in the United States each year (1, 2). The in-
fluenza vaccine is widely available at low cost and reduces mortality
(3-5), morbidity (3-6), and healthcare costs (3, 6). Nevertheless,
many of those for whom vaccination is indicated fail to comply
with CDC recommendations for vaccination (7). If low compli-
ance is the result of careful calculations by individuals weighing
the costs and benefits of vaccination, it may be difficult and ex-
pensive for policymakers and organizational leaders to increase
vaccination rates. However, if low compliance is the result of for-
getfulness or procrastination, low-cost interventions that use psy-
chological tools may be effective at increasing vaccination rates
and improving public health.

The potential for low-cost psychological interventions to
change behavior has been documented in previous research (8-
10). For example, changing defaults—the outcomes that result
when no action is taken—has been shown to have a sizeable effect
on organ donation rates (11), immunization rates (12), and sav-
ings plan enrollment (13). Providing information on social norms
has been used to reduce household energy consumption (14, 15).
This paper evaluates another behavioral intervention—planning
prompts—in a field setting.

Research in psychology has demonstrated that prompting peo-
ple to develop a plan of the form, “When situation x arises, I will
implement response y,” increases attainment of desired goals (16—
20). Simply asking people to develop such a plan, or an “imple-
mentation intention,” is all that is necessary to trigger an associ-
ation between the desired behavior and a concrete future moment
(19). A prompt to form an implementation intention is a “nudge”
(8) in the direction of desired behavior that can be applied at
minimal expense and does not restrict individual autonomy (9).

www.pnas.org/cgi/doi/10.1073/pnas.1103170108

To investigate the efficacy of implementation intentions
prompts, we conducted a three-arm randomized controlled trial.
The outcome of interest was influenza vaccination receipt. Em-
ployees at a large firm were randomly assigned to receive one of
three mailings about workplace vaccination clinics. All mailings
informed recipients of the dates and times of clinics at their work
location. In addition, some mailers prompted recipients to write
down either (i) the date they planned to get their vaccination
(date plan condition), or (ii) the date and time they planned to get
their vaccination (time plan condition). Fig. 1 shows the compo-
nent of the mailer that varied across conditions.

Comparing the vaccination rates of employees in the two
treatment conditions to the vaccination rates of employees in the
control condition whose mailers did not include an implementa-
tion intentions prompt, we find that vaccination rates were in-
creasing in the specificity of the prompt received. The vaccination
rate among control condition employees was 33.1%. Employees
who received the prompt to write down just a date had a re-
gression-adjusted vaccination rate 1.5 percentage points higher
than the control group, a difference that is not statistically sig-
nificant at the 5% level. Those who received the more specific
prompt to write down both a date and a time had a 4.2 percentage
point higher regression-adjusted vaccination rate, a difference
that is both statistically significant at the 5% level and of a
meaningful magnitude. The intervention had a larger impact at
sites that offered vaccination clinics on only one day than at sites
that offered clinics on multiple days, suggesting that imple-
mentation intentions prompts may be more effective in settings
where an opportunity is available for only a short time.

To our knowledge, this is the first large field study to evaluate
the power of implementation intentions prompts in isolation and
without confounding influences. Although past research has
demonstrated that planning interventions can increase the fre-
quency of prompted behavior for various outcomes ranging from
mammography to voting (19), our study differs from past re-
search in several important ways. First, in many past studies, the
effect of the planning intervention could not be distinguished
from the effect of social pressure because the intervention in-
volved face-to-face or telephone contact (16, 20-24). This study
does not involve social pressure: whether subjects ignored the
mailings was not observed, and any plans formulated were not
communicated to the experimenters, the employer, or any other
party. Second, the treatment conditions in many previous studies
have provided subjects with supplemental information that was
relevant to the outcome participants were being prompted to
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Flu shots will be available on site at the [location of
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(day of the week)  (month) (day) (time)

Flu shots will be available on site at the [location of

at the following times: elevant free flu shot clinic]  at the following times:

7:00 am - 3:30 pm Monday, October 26th 7:00 am - 3:30 pm

7:00 am - 3:30 pm Wednesday, October 28th 7:00 am - 3:30 pm
7:00 am - 3:30 pm Friday, October 30th 7:00 am - 3:30 pm
7:00 am - 3:30 pm Tuesday, November 3rd 7:00 am - 3:30 pm

7:00 am - 3:30 pm Thursday, November 5th 7:00 am - 3:30 pm

AR 4

The location, dates, and times of the influenza vaccination clinics were personalized in each mailer

Fig. 1. Experimental component of reminder mailer sent to study participants.

achieve (16, 21, 22, 25). Our two treatment condition mailings
did not contain any information not in the control condition
mailing, allowing us to isolate the effect of the implementation
intentions prompt. Third, we directly observe the outcome of
interest because we have administrative data on vaccinations;
many past studies use subject self-reports, which are vulnerable
to reporting bias, as their outcome (21-24, 26). Fourth, in this
study, not only were outcomes measured objectively, but par-
ticipants did not know that their behavior was being observed. In
previous studies, awareness of study participation could have
altered behavior (27). Fifth, many past studies have much smaller
sample sizes than this study (16, 21-24, 26, 28), making it diffi-
cult to precisely measure the impact of the implementation
intentions interventions. Finally, many past studies have experi-
enced high rates of attrition (22-26, 28), whereas this study had
almost no attrition.

In addition to improving our understanding of implementation
intentions prompts and informing policies that promote public
health, our study has implications for economic models of in-
dividual decision making. In most models where individuals fail to
take an action that is in their long-run best interest, the mech-
anism that causes this failure is an overweighting of the imme-
diate costs of the action (29-31) or a lack of relevant information
or information-processing ability (32). This study suggests that the
lack of a concrete plan for implementing a desired action can also
contribute to gaps between an individual’s intentions and actions.

Results

All 3,272 employees at a large Midwestern utility firm with vac-
cination indications—individuals 50 y of age or older or those
with chronic health conditions that increase the risk of influenza-
related complications (7, 33)—were randomly assigned to receive
one of three mailings about the firm’s on-site influenza vaccina-
tion clinics. As described in detail in Methods, more information
is available about employees enrolled in the company’s Preferred
Provider Organization (PPO) health plan than about employees
enrolled in a Health Maintenance Organization (HMO) plan.
Thus, we present our results not only for these two groups to-
gether, but also separately for the PPO study subjects only.

As expected in a randomized controlled experiment, we found
no significant differences in individual characteristics across the
three experimental groups (Table 1). We found differences
across the three groups in vaccination clinic characteristics: Par-
ticipants in the date plan condition work at locations with vacci-
nation clinics that were longer on average than participants in the
control condition, both in terms of clinic days (1.6 d difference of
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means, 95% CI, 1.5-1.8 d) and total clinic hours (10.8 h difference
of means, 95% CI, 9.4-12.1 h). These differences result from the
study design which, by necessity, excludes from the date plan
condition any employees who had access to only a single-day
clinic (Methods). If we restrict the sample to locations with multi-
day clinics, we find no differences in the clinic variables across
experimental conditions at the 5% significance level.

Table 2 shows the vaccination rates for the three experimental
conditions and, for the two treatment conditions, the difference
in the vaccination rate relative to the control condition. The
vaccination rate among control condition employees in the full
sample was 33.1%. In the two treatment conditions, the vacci-
nation rate increases with the specificity of the implementation
intentions prompt received by employees. Those who received
the more general prompt to write down just a date—participants
in the date plan condition—had a vaccination rate of 35.6%,
a 2.4 percentage point increase relative to the control condition
(95% CI for difference of means, —1.9 to 6.8 percentage points)
that is not significant (P = 0.27). The vaccination rate of those
who received the more specific prompt to write down a date and
time—participants in the time plan condition—was 37.1%, a
significant increase of 4.0 percentage points (95% CI for dif-
ference of means, 0.3-7.7 percentage points, P = 0.04) relative
to the control condition.

The regression-adjusted differences in treatment condition
vaccination rates relative to the control condition are similar to
the differences obtained without regression adjustment. The ad-
justed estimates control for the full sample individual character-
istics in Table 1 and work location fixed effects (which subsume
the clinic variables in Table 1). The regression-adjusted differ-
ence between the date plan condition and the control condition
is 1.5 percentage points (95% CI, —3.0 to 6.1 percentage points,
P = 0.51), whereas the regression-adjusted difference between
the time plan condition and the control condition is 4.2 per-
centage points (95% CI, 0.5-7.8 percentage points, P = 0.03).
Estimated coefficients for control variables in all of the regres-
sions discussed in this paper are reported along with the associ-
ated SEs as Tables S1-S3.

We next turn to an examination of the subsample of employees
enrolled in the PPO health plan. For this group, we report two sets
of regression-adjusted differences in vaccination rates, the first
controlling for work location and characteristics observed for all
study participants, and the second controlling for these variables
plus the characteristics observed only for the PPO subsample.

The implementation intentions intervention effects are larger
for the PPO subsample than for the full sample (Table 2). Rel-
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Table 1. Characteristics of the study sample
All Control Time plan Date plan
Measurement n % n % n % n %
Full sample
Individual characteristics
Male 2,372 (72.5) 943 (74.4) 912 (71.8) 517 (70.4)
Age, mean (SD), years 51.1 (8.1) 51.4 (8.0) 50.9 (8.1) 51.1 (8.3)
Married 1,895 (57.9) 760 (59.9) 720 (56.7) 415 (56.5)
Has children 1,476 (45.1) 556 (43.9) 583 (45.9) 337 (45.9)
Caucasian 2,510 (76.7) 976 (77.0) 983 (77.4) 551 (75.1)
African-American 669 (20.5) 253 (20.0) 256 (20.2) 160 (21.8)
Asian 93 (2.8) 39 (3.1) 31 (2.4) 23 (3.1)
PPO member 2,629 (80.4) 1,008 (79.5) 1,014 (79.8) 607 (82.7)
Clinic characteristics
Clinic hours, mean (SD) 20.1 (16.0) 17.7 (16.0) 17.7 (16.0) 28.5 (12.7)
Clinic days, mean (SD) 3.7 (1.9) 3.3 (2.0 3.3 (2.0) 5.0 (0.2)
Days to first clinic, mean (SD) 17.4 (4.6) 17.7 4.7) 17.6 4.7) 16.4 (4.2)
Additional characteristics for PPO subsample only
Individual characteristics
Vaccinated last year 423 (16.1) 167 (16.6) 170 (16.8) 86 (14.2)
Doctor office visits 1/1-9/1/09, mean (SD) 3.2 (3.2) 3.3 (3.3) 3.2 (3.2) 3.1 (3.1)
Has diabetes 294 (11.2) 122 (12.1) 116 (11.4) 56 9.2)
Has asthma 79 (3.0) 30 (3.0) 33 (3.3) 16 (2.6)
Has high blood pressure 1,611 (61.3) 614 (60.9) 624 (61.5) 373 (61.5)
Has high cholesterol 1,108 (42.2) 432 (42.9) 439 (43.3) 237 (39.0)

PPO, Preferred Provider Organization. n: Full sample: all, 3,272; control, 1,268; time plan, 1,270; date plan, 734; additional characteristics for PPO subsample

only: all, 2,629; control, 1,008; time plan, 1,014; date plan, 607.

ative to the control group, assignment to the date plan condition
increased the unadjusted probability of vaccination by 4.2 per-
centage points (95% CI, —0.6 to 9.0 percentage points, P = 0.09)
and the regression-adjusted probability of vaccination by 3.9
percentage points with the smaller set of regression controls
(95% CI, —1.2 to 9.0 percentage points, P = 0.14) and 5.3 per-
centage points with the larger set of regression controls (95% CI,
0.3-10.3 percentage points, P = 0.04). Assignment to the time
plan condition increased the unadjusted probability of vaccina-
tion at a workplace clinic by 5.7 percentage points (95% CI, 1.5
9.9 percentage points, P < 0.01) and the regression-adjusted
probability of vaccination by 6.2 percentage points with the
smaller set of controls (95% CI, 2.1-10.4 percentage points, P <
0.01) and 6.0 percentage points with the larger set of controls
(95% CI, 2.0-10.1 percentage points, P < 0.01).

In the PPO subsample, we also observe insurance claims
submitted for influenza vaccinations received outside of work-
place clinics. Therefore, we can examine the broader outcome of
whether an employee was vaccinated at either a workplace clinic
or some other location. The implementation intentions inter-
ventions increased this more expansive measure of vaccination
rates, although the effects are slightly smaller than the effects on
vaccination rates at just the workplace clinics. The regression-
adjusted effect (using the larger set of controls) of being in the
date plan condition on receiving a vaccine at any location is 4.9
percentage points (95% CI, —0.1 to 9.9 percentage points, P =
0.06), whereas the corresponding effect on receiving a vaccine at
a workplace clinic is 5.3 percentage points; the regression-
adjusted effect (using the larger set of controls) of being in the
time plan condition on receiving a vaccine at any location is 5.5
percentage points (95% CI, 1.5-9.5 percentage points, P < 0.01),
whereas the corresponding effect on receiving a workplace vac-
cination is 6.0 percentage points.

These results indicate that some of the workplace vaccinations
induced by the implementation intentions interventions dis-
placed vaccinations that employees would have received else-
where. We probably measure most of this displacement, because
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our dataset for PPO members includes all free vaccinations (on-
site) and all reimbursed vaccinations (off-site). The magnitudes of
the displacement effects for the PPO members are not very large:
0.4 percentage points of the vaccinations induced by the date plan
condition displaced off-site vaccinations, and 0.5 percentage
points of the vaccinations induced by the time plan condition
displaced off-site vaccinations.

Although unanticipated ex ante, our analyses reveal that the
effect of the time plan condition mailing was substantially larger
among employees working at locations that offered clinics on only
one day than among those working at locations with multi-day
clinics (Fig. 2). Regression-adjusted point estimates of the in-
crease in vaccination rates induced by the time plan condition
mailing at 1-d clinic sites range from 7.9 to 9.5 percentage points
depending on the regression specification (Table S2). Regression-
adjusted point estimates of the increase in vaccination rates in-
duced by the time plan condition mailing at multi-day clinic sites
were considerably smaller, ranging from 1.7 to 4.3 percentage
points across specifications and failing to reach statistical signifi-
cance (Table S3). Although this differential impact may be due to
unobserved differences between employees at work locations with
limited versus extensive clinic availability, the results are consis-
tent with implementation intentions prompts being most effective
for opportunities that are available for only a short time. A mo-
mentary episode of forgetfulness can cause such short-lived op-
portunities to be foregone altogether. Thus, the effectiveness of
implementation intentions prompts may depend on subtle fea-
tures of the decision making environment.

We do not observe any significant interactions between our
treatment conditions and other known characteristics of the
population studied (sex, age, race, marital status, parental status,
flu shot received last year, visits to doctor last year, diabetes,
asthma, high blood pressure, or high cholesterol).

Discussion

This study shows that encouraging people to make a plan to ac-
complish a desired outcome can significantly increase their like-
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Table 2. Influenza vaccination rates by experimental condition

Measurement Control Date plan Time plan
Full sample
Outcome is vaccination at workplace clinic
Full sample vaccination rate, unadjusted, % 33.1 35.6 37.1*
95% Cl 30.5-35.7 32.1-39.0 34.4-39.7
Difference relative to the control condition
Full sample, unadjusted difference, % — 2.4 4.0*
95% Cl — -1.9-6.8 0.3-7.7
Full sample, regression-adjusted difference,” % — 1.5 4.2%
95% Cl — —-3.0-6.1 0.5-7.8
PPO subsample only
Outcome is vaccination at workplace clinic
PPO only sample vaccination rate, unadjusted, % 33.5 37.7 39.3*
95% Cl 30.6-36.4 33.9-41.6 36.2-42.3
Difference relative to the control condition
PPO only sample, unadjusted difference, % — 4.2 5.7*
95% ClI —_ —-0.6-9.0 1.5-9.9
PPO only sample, regression-adjusted difference,” % — 3.9 6.2*
95% ClI —_ -1.2-9.0 2.1-104
PPO only sample, regression-adjusted difference with PPO only controls,* % — 5.3* 6.0*
PPO only sample, regression-adjusted difference with PPO only controls
95% ClI — 0.3-10.3 2.0-10.1
Outcome is any influenza vaccination
PPO only sample, regression-adjusted difference,” % — 2.9 5.7*
95% ClI —_ -2.3-8.1 1.4-9.9
PPO only sample, regression-adjusted difference with PPO only controls* % — 49 5.5%
95% ClI —_ -0.1-9.9 1.5-9.5

For full regression results, see Table S1. n: Full sample: control, 1,268; date plan, 734; time plan, 1,270; PPO subsample only: control,
1,008; date plan, 607; time plan, 1,014. Cl, confidence interval; PPO, Preferred Provider Organization.
*Difference between treatment and control conditions significant at P < 0.05.
TRegression controls include sex, age, marital status, parental status, race/ethnicity, PPO membership, and location fixed effects.
Confidence intervals are calculated by using SEs robust to heteroskedasticity.
*Regression controls include sex, age, marital status, parental status, race/ethnicity, flu shot receipt at the workplace clinic the previous
year, number of doctor office visits between 1/1/09 and 9/1/09, indicators for whether an individual has diabetes, asthma, high blood
pressure, or high cholesterol, and location fixed effects. Confidence intervals are calculated by using SEs robust to heteroskedasticity.

lihood of success. In the context of a vaccination reminder
mailing, prompting recipients to consider and write down the date
and time when they planned to get their flu shot increased vac-
cination rates by 4 percentage points relative to a baseline vac-
cination rate of 33% among a control group whose reminder
mailing did not include an implementation intentions prompt.
The fact that the time plan condition had a larger impact at 1-d
clinic sites than at multi-day clinic sites suggests that imple-
mentation intentions prompts may be most effective at encour-
aging behaviors when the opportunity for action is fleeting.

These findings have the potential to strengthen future efforts to
improve public health by increasing vaccination rates. Past re-
search has shown that reminder letters are among the most cost-
effective ways to encourage patient immunization, increasing
compliance by an average of 8 percentage points (34, 35). By
comparison, our study shows that incorporating a specific element
into a reminder mailing—a prompt to form an implementation
intention—increases vaccination rates by 4 percentage points at
no incremental printing/mailing cost. Another minimal-cost com-
ponent of the mailers in all of our study arms, including the
control condition—informing recipients of the time and place of
the flu shot clinics—has been shown in previous research to in-
crease immunization rates by 9 percentage points (36).

More generally, implementation intentions prompts may be an
effective and low-cost way to increase a wide range of construc-
tive actions that individuals intend but fail to execute. This set of
constructive actions includes other health-related actions, such as
completing a health assessment or scheduling a colonoscopy, as
well as nonhealth-related actions such as purchasing life in-

10418 | www.pnas.org/cgi/doi/10.1073/pnas.1103170108

surance, procuring a will, opening a savings account, or switching
to energy-efficient light bulbs.

Our study has several limitations. The sample of predominately
male employees at a single firm is not representative of the
broader population. Another concern is that some participants,
even in the PPO subsample, may have received influenza vacci-
nations that we cannot observe, although past research shows that
most influenza vaccinations occur at work or a doctor’s office
(37). Also, our experimental design has two treatment groups and
a control group, so a reader assessing the overall study should
keep the two planned comparisons in mind when interpreting
our statistical tests based on single comparisons. Finally, the in-
tervention took place during the fall of 2009. We study seasonal
influenza vaccinations, and vaccination against the prevailing
HINT strain of influenza was not included in the 2009-2010
seasonal influenza vaccine. A separate vaccine against the HIN1
influenza strain was in limited supply during the fall of 2009, and
news stories about both the HINI strain and shortages of the
HINI1 vaccine were widespread. Conditions during the fall of
2009 may limit the generalizability of this study’s results, although
they do not contaminate the study itself, because individuals in all
experimental arms faced the same background circumstances.

In conclusion, this study demonstrates that for employees at
alarge firm with influenza vaccine indications (age >50y or chronic
disease), adding a simple planning prompt to an influenza vacci-
nation clinic reminder mailing meaningfully increased vaccination
rates. These findings suggest that models of individual decision
making might be improved if they recognize the role of concrete
plans in the translation of intentions into actions. In addition, this
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Fig. 2. Vaccination rates by experimental condition and flu shot clinic length.

study contributes to a growing literature on the value of using be-
havioral “nudges” to influence a wide range of individual outcomes.

Methods

Subjects. The participants in this study were employees at a large Midwestern
utility company. Fig. 3 shows the flow of study participants. Of the 9,029
active employees at the firm in October 2009, only those meeting the then-
current CDC influenza vaccine recommendations were authorized by the
employer for study inclusion: individuals 50 y of age or older and those with
chronic health conditions that increase the risk of influenza-related compli-
cations (7). All 3,272 employees meeting these criteria were included in the
study and received a mailing about the firm’s influenza vaccination clinics.

Human Subjects Protections. Before this project commenced, it was thor-
oughly reviewed and approved by the institutional review boards (IRBs) of
the University of Pennsylvania, Harvard University, and the National Bureau
of Economic Research. These IRBs determined that a waiver of informed
consent was appropriate per Federal regulations [45 CFR 46.116(d)]. No
identifying information about study participants was ever shared with the
researchers—all identifying information was stripped from the relevant
dataset by our partner organization (Evive Health) and replaced with unique
random numbers.

Procedures. The study firm offered free on-site seasonal influenza vaccinations
to its employees in fall 2009. The firm retained Evive Health, a personalized
healthcare communications provider, to send mailers to employees for whom
influenza vaccination was indicated by CDC guidelines. The mailers informed
employees of the timing and location of their on-site clinic and encouraged
them to attend. All mailer recipients were study participants (Fig. 3).

In collaboration with Evive Health, we developed three versions of the
mailer. All mailers contained information about how and why to obtain an
influenza vaccine. The control condition mailer included no additional con-

tent. The two treatment condition mailers included an additional line of text:
“Many people find it helpful to make a plan for getting their shot. You can
write yours here:” (Fig. 1). In the time plan condition, spaces below this text
indicated where recipients could write down the date and time they planned
to get their vaccine. In the date plan condition, spaces indicated where
recipients could write down the date (but not the time) they planned to get
their vaccine. Mailings were sent simultaneously by Evive Health to all eligible
employees in early October 2009.

The employees who received influenza vaccination reminder mailers were
spread across 62 work locations. At each location, on-site clinics were offered
on different dates between October 13 and November 16, 2009. In some
locations, clinics were held for only a portion of a single day. In other
locations, full-day, 3-d, or 5-d clinics were held.

Participants were stratified on the basis of work location and then ran-
domized into the three experimental conditions. Of the 3,272 employees
included in the study, 2,221 employees worked at locations with multi-day
vaccination clinics. At these locations, employees were randomized evenly
within work location into the three experimental conditions. For the 1,051
employees at locations with 1-d clinics, the date plan condition was not
relevant, and employees were randomized evenly within work location into
the control condition and the time plan condition. As a result, the number of
participants in the control and time plan conditions is similar (1,268 and 1,270
participants, respectively), whereas the number of participants in the date
plan condition is smaller (734 participants) (Fig. 3). All 3,272 employees
assigned to an experimental condition are included in our data analysis, as
we observe whether each of them received a vaccination at a workplace
clinic. Further, we include all 3,272 employees in our study rather than
restricting our sample to multi-day clinic sites to increase our study’s power
to detect an increase in vaccinations as a result of our planning prompt. Of
the 3,272 employees studied, only 5 were no longer employed by the firm at
the end of November 2009 (the last month when on-site clinics were held),
and even in these cases we observe whether a vaccination was received at
a workplace clinic before the employment relationship ended.

Differencesin the health insurance elections of employees are important to
note. Evive Health receives health data about all of the firm’s employees
enrolled in a PPO health plan, including the frequency of doctor visits and the
presence of health conditions (e.g., asthma and diabetes). Evive Health does
not receive this information for employees enrolled in a HMO plan. Thus,
although the full set of CDC influenza vaccination criteria was used to select
the 2,629 PPO members in this study (38% of whom were selected solely on
the basis of their health conditions and not their age), almost all (99%) of the
643 HMO members in this study were eligible on the basis of age (Evive
Health had health data on some HMO members who had formerly been
covered by a PPO). Because we have more health-related information on
employees enrolled in the PPO, we analyze the impact of our intervention
both on the full sample of mailing recipients and on the subsample of
recipients with PPO coverage.

Statistical Analyses. The primary outcome of interest is receipt of a seasonal
influenza vaccination at one of the firm’s on-site clinics in fall 2009. Vacci-
nation recipients were tracked at each clinic location.

We can additionally observe the influenza vaccinations of PPO members
outside of the workplace clinics by using insurance claims submitted from July
2009 through April 2010. This tracking ability allows us to examine a broader

9,029 Employees in October 2009

5,757 Excluded because they did
not have influenza vaccine

— —

— T

o N
L 3,272 Employees Randomized

indications set by the CDC

1,268 Employees Assigned to
Control Condition

1,270 Employees Assigned to
Time Plan Condition

734 Employees Assigned to
Date Plan Condition®

1,268 Employees Included in
Analysis

Analysis

|
1,270 Employees Included in

734 Employees Included in
Analysis*

Note that for the 1,051 employees at locations with one-day clinics, the date plan condition was not relevant and
employees were thus not randomized into this condition. As a result, the number of participants in the control and
time plan conditions is similar, whereas the number of participants in the date plan condition is smaller.

Fig. 3.
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outcome measure for this subgroup: receipt of an influenza vaccine at
any location. With this broader outcome measure, we can also assess whether
the incremental workplace vaccinations induced by the implementation
intentions interventions displaced vaccinations that would have occurred
elsewhere.

We evaluate the impact of the implementation intentions interventions on
an intent-to-treat basis by calculating the difference in vaccination rates
between the two treatment conditions and the control condition. We do
this analysis on both an unadjusted basis and a regression-adjusted basis. The
regression-adjusted differences are calculated by using ordinary least squares
(OLS) regressions of a binary vaccination receipt indicator at the individual
level on individual characteristics, work location indicator variables, and in-
dicator variables for the individual’s experimental condition. We calculate
regression-adjusted differences in vaccination rates for several reasons. First,
a regression framework allows us to control for demographic and clinic
characteristics that may affect vaccination rates. Although controlling for
demographic characteristics should not substantively affect the estimated
differences in vaccination rates across experimental conditions if the assign-
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ment to conditions is random, using these controls will increase the statistical
precision of the estimated differences. Second, controlling for location fixed
effects allows us to parsimoniously control for an important difference be-
tween the date plan condition and the other two conditions: employees in
the date plan condition worked only at locations that offered multi-day
vaccination clinics, whereas the control and time plan conditions also include
employees at single-day clinic locations. Finally, a regression framework
allows us to more easily assess whether the treatment effects varied by de-
mographic or clinic characteristics.
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