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eligible patients at time of diagnosis with minimal restrictions
on donor choice or induction regimens in both transplant and
nontransplant cohorts would provide crucial information for
informed decisions in patient care.
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Guaranteed Financial Incentives for COVID-19
Vaccination: A Pilot Program in North Carolina
Uptake of the COVID-19 vaccine remains too low in the US as
COVID-19 variant cases and hospitalizations continue to rise.
Nudges that remove barriers and facilitate action can increase
vaccine uptake.! Many states, North Carolina included, have

JAMA Internal Medicine January 2022 Volume 182, Number1

announced incentive programs to motivate COVID-19 vacci-
nation, including lotteries for $1 million.? However, these
large but uncertain financial prizes benefit only a few lucky

winners and do not broadly
address access barriers to
Supplemental content vaccination.>* In contrast,

guaranteed small financial
incentives can offset costs related to lost wages, transporta-
tion, and childcare.

Methods | This quasi-experimental study used a 2-week pilot
incentive program that guaranteed a $25 cash card to adults
who either received or drove someone to receive their first dose
of COVID-19 at participating sites in 4 counties in North Caro-
lina. Drivers could earn $25 for each trip but were not paid twice
for the same trip (eg, receiving a vaccine while also bringing
someone else). The pilot program distributed 2890 cash cards
to vaccine recipients and 1374 to drivers. Analyses of COVID-19
vaccine first doses used a difference-in-differences ap-
proach. A competing risk model included constant hazard
functions for 3 defined competing events: being vaccinated at
(1) intervention sites, (2) elsewhere in the same 4 counties, and
(3) elsewhere in the state. For each event, the model com-
pared different hazards for 2 baseline periods (April 28-May
11, 2021, and May 12-25, 2021) with the intervention period
(June 2-8, 2021); analyses censored the intervening pilot pro-
gram week owing to staggered site launches in that week (eFig-
ure 1 and eFigure 2 in the Supplement). The evaluation also
characterized incentive recipients with a cross-sectional sur-
vey of vaccine recipients who received a cash card at the in-
tervention sites.

Statistical analysis was performed from June 10, 2021, to
August 27, 2021, using R, version 3.6.1 (The R Foundation for
Statistical Computing). For the survey analyses, we used Stata,
release 15.0 (StataCorp LLC). Tests were 2-tailed and statisti-
cal significance was set at P < .05.

The study’s vaccine initiation analyses were approved by
the institutional review board of the University of North Caro-
lina at Chapel Hill, and its survey data collection protocol and
analyses by the institutional review board of North Carolina
Central University. The study followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
Statement reporting guidelines.

Results | Vaccine initiation analyses relied on data aggregated
for clinics, thus data on patient race and ethnicity were un-
available. During the baseline periods, COVID-19 vaccine ini-
tiation increased in the intervention clinics (46.2%), declined
elsewhere in the 4 counties (-9.5%), and increased else-
where in the state (1.7%; all P < .001; Table 1). From the sec-
ond baseline period to the intervention period, COVID-19 vac-
cine initiation declined less at sites offering the guaranteed
financial incentive when compared with elsewhere in the same
counties (-26.4% vs —51.1%) and the rest of the state (vs -48.6%;
both difference-in-differences, P < .001).

Among 401 vaccine recipients surveyed (response rate,
92.4%; mean [SD] age, 41.8 [14.9] years; 207 [52%] women; 187
[47%] Black individuals), 41% reported the cash card was an
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Table 1. First Doses of COVID-19 Vaccine Delivered During Baseline and Financial Incentive Intervention Periods (N = 4 099 860),

North Carolina, April 2021to June 2021

Baseline period vaccination rate®

Intervention period vaccination rate?

% Change vs previous

% Change vs second

Clinics April 28-May 11 May 12-May 25  period P value® June 2-June 8  baseline P value®
Intervention sites? 0.82 1.20 46.28 <.001 0.88 -26.35 NA

County comparison® 5.65 5.11 -9.52 <.001 2.50 -51.09 <.0001
State comparison® 23.26 23.67 1.77 <.001 12.18 -48.56 <.0001

Abbreviation: NA, not applicable.

@ The vaccination rates are doses received per 10 000 unvaccinated persons
per day.

b P values are for difference over time (relative change from the first to second
baseline period).

€ Pvalues are for difference-in-differences (relative change from the second
baseline period to the intervention period for intervention sites vs the rest of

country and vs the rest of state).
9 |ntervention sites are vaccine clinics that participated in the incentive pilot
program period.
€ County and state comparisons are clinics elsewhere in the 4 counties where
intervention sites were located and elsewhere in the state, respectively.
Source: Data came from the North Carolina COVID-19 Vaccine Management
System and the federal retail pharmacy program for North Carolina.

Table 2. Characteristics of Survey Participants Who Reported That Receiving a Financial Incentive
or Being Driven to a Vaccination Site for First Dose of COVID-19 Was Important (n = 401)

Received financial incentive®

Was driven to vaccination site

Characteristic No. No. (%) OR (95% Cl) No. (%) OR (95% Cl)
Race and ethnicity
Black 187 75 (40) 1.47 (0.87-2.49) 97 (53) 1.74 (1.04-2.91)
Hispanic 75 34 (48) 2.00(1.05-3.79) 44 (62) 2.51(1.32-4.77)
White 95 29 (32) 1 [Reference] 35(39) 1 [Reference]
OtherP 44 28 (68) 4.68 (2.12-10.32) 22 (55) 1.89(0.89-4.01)
Income®
<$20000 85 44 (54) 2.36 (1.25-4.44) 59 (72) 6.09 (3.09-12.0)
$20000-$39999 82 39 (49) 1.94 (1.03-3.66) 42 (54) 2.77 (1.44-5.32)
$40000-$59 999 53 17(33) 1.02 (0.48-2.14) 15 (30) 1.02 (0.47-2.20) Abbreviation: OR, odds ratio.
2$60 000 84  27(33) 1 [Reference] 24.(30) 1 [Reference] ? Adults who drove someone to the
vaccination site for a first vaccine
Declined to answer 97 39 (41) 1.42(0.77-2.63) 58 (63) 4.05(2.14-7.67) dose were also eligible for an
Age, y° incentive cash card.
b o
18-29 97 38(40) 1 [Reference] 39 (41) 1 [Reference] Other races and missing data were
combined into “other” owing to
30-39 89  28(33) 0.74 (0.40-1.35) 34 (40) 0.96 (0.53-1.73) small cell sizes.
40-49 79 35(46) 1.27 (0.69-2.33) 42 (55) 1.81(0.98-3.32) € The sum of respondents for these
250 123 59(48) 1.43 (0.83-2.46) 77 (66) 2.89 (1.65-5.05) characteristics is <401 owing to
missing data.
Sex©
Source: Data are from surveys
Men 187  85(46) 1 [Reference] 90 (51) 1 [Reference] administered to COVID-19 vaccine
Women 207 80 (40) 0.77 (0.51-1.15) 106 (53) 1.10 (0.74-1.65) recipients at participating

intervention sites.

important reason for vaccination (Table 2). Respondents more
commonly identified cash cards as being important if they
were of Hispanic ethnicity or other race (OR, 2.00-4.68) rather
than White and had lower income (<$40 000 annual) than
higher income (ORs, 1.94-2.36). About 9% reported they
would not have been vaccinated if the cash card had not been
offered, and 15% waited to get vaccinated until they found an
event that gave a cash card or other incentive. “Someone driv-
ing me here today,” was an important reason for 49% of
respondents, more commonly among Black (OR, 1.74; 95% CI,
1.04-2.91), Hispanic (OR, 2.51; 95% CI, 1.32-4.77), and lower
income individuals (OR, 2.77-6.09; Table 2). Individuals with
lower income (OR, 2.10-3.97) and older individuals (=50 years;
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OR, 2.30; 95% ClI, 1.33-3.98) were more likely to have been
brought by a driver who received a cash card.

Discussion | Providing a guaranteed small financial incentive is
a potentially promising strategy to increase COVID-19 vacci-
nation uptake. In this pilot program in North Carolina, incen-
tives slowed the decline in vaccination and promoted more
equitable distribution by alleviating barriers to vaccination, par-
ticularly for low-income, Black, and Hispanic individuals.

The use of a nonrandomized evaluation design makes
conclusions about causal effects preliminary. The generaliz-
ability of these findings to other states and phases of the pan-
demic remain to be established.
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With vaccination rates lagging in areas with higher social
vulnerability, small financial incentives should be con-
sidered in conjunction with other equity-promoting
strategies.>® The social incentive of cash cards for drivers
may also encourage people to help get their friends and fam-
ily vaccinated, a powerful motivator for those undecided
about vaccination. With hundreds of millions of dollars
being spent to accelerate COVID-19 vaccine uptake, these
study findings suggest that this strategy for increasing vacci-
nation merits greater investment.
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Age- and Sex-Specific Incidence of Cerebral Venous
Sinus Thrombosis Associated With Ad26.COV2.S
COVID-19 Vaccination

Recent reports! ™ suggest a possible association between
Ad26.COV2.S (Johnson & Johnson/Janssen) COVID-19 vacci-
nation and cerebral venous sinus thrombosis (CVST). Esti-
mates of postvaccination CVST risk require accurate age- and
sex-specific prepandemic
CVST incidence rates; how-
ever, reported rates vary
widely.> We compared the age- and sex-specific CVST rates af-
ter Ad26.COV2.S vaccination with the prepandemic CVST rate
in the population.

Supplemental content

Methods | In this population-based cohort study, to estimate
the risk of CVST after Ad26.COV2.S vaccination, we first iden-
tified all incident cases of CVST in Olmsted County, Minnesota
from January 1, 2001, through December 31, 2015 (eMethods
in the Supplement). Sex-and age-adjusted incidence rates
were adjusted to the 2010 US census population. We used
CDC Vaccine Adverse Event Reporting System (VAERS) data
from February 28, 2021 (vaccine approval date) to May 7,
2021, to estimate the incidence of CVST after Ad26.COV2.S
vaccination assuming 3 (15, 30, and 92 days) plausible post-
vaccination periods during which individuals were con-
sidered to be at risk of CVST. We then compared post-
Ad26.COV2.S vaccination CVST rates with prepandemic
rates to estimate postvaccination CVST risk. This study was
approved by the Mayo Clinic institutional review board. Medi-
cal records of Olmsted County residents with CVST were
reviewed only if the residents had signed an authorization for
accessing their medical records for research purposes. SAS,
version 9.4 (SAS Institute Inc) and R, version 4.0.3 (R Project
for Statistical Computing) were used for statistical analyses.
Significance was set at a 2-sided P < .05.

Results | From 2001 through 2015, 39 Olmsted County resi-
dents developed acute incident CVST. A total of 29 patients
(74.4%) had a predisposing venous thromboembolism risk fac-
tor (eg, infection, active cancer, or oral contraceptives [for wom-
en]) within 92 days before the event. The median age at diag-
nosis was 41 years (range, 22-84 years); 22 residents with CVST
(56.4%) were female. The overall age- and sex-adjusted CVST
incidence was 2.34 per 100 000 person-years (PY) (95% CI,
1.60-3.08 per 100 000 PY). Age-adjusted CVST rates for
female and male individuals were 2.46 per 100 000 PY (95%
CI, 1.43-3.49 per 100 000 PY) and 2.34 per 100 000 PY (95%
CI, 1.22-3.46 per 100 000 PY), respectively. Men aged 65 years
or older had the highest CVST rate (6.22 per 100 000 PY; 95%
CI, 2.50-12.82 per 100 000 PY), followed by women aged 18
to 29 years (4.71 per 100 000 person-years; 95% CI, 2.26-8.66
per 100 000 PY) (Table 1).
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