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ABSTRACT

Introduction COVID-19 vaccination coverage in South
Africa (RSA) remains low despite increased access to
vaccines. On 1 November 2021, RSA introduced the Vooma
Voucher programme which provided a small guaranteed
financial incentive, a Vooma Voucher redeemable at
grocery stores, for COVID-19 vaccination among older
adults, a population most vulnerable to serious illness,
hospitalisation and death. However, the association of
financial incentives with vaccination coverage remains
unclear.

Methods We evaluated the association of the conditional
economic incentive programme with first-dose vaccination
rates among adults (aged >60 years) through a quasi-
experimental cohort study. The Vooma Voucher programme
was a nationwide vaccination incentive programme
implemented for adults aged >60 years from 1 November
2021 to 28 February 2022. We ran ITS models to evaluate
the Vooma Voucher programme at national and provincial
levels. We used data between 1 October 2021 and 27
November 2021 in models estimated at the daily level.
Individuals who received their first vaccine dose received a
text message to access a ZAR100 ($~7) voucher that was
redeemable at grocery stores.

Results The Vooma Voucher programme was associated
with a 7.15%-12.01% increase in daily first-dose
vaccinations in November 2021 compared with late
October 2021. Overall, the incentive accounted for
6476-10 874 additional first vaccine doses from 1
November to 27 November 2021, or 8.31%—13.95% of all
doses administered to those aged >60 years during that
period. This result is robust to the inclusion of controls

for the number of active vaccine delivery sites and for

the nationwide Vooma vaccination weekend initiative (12
November to 14 November), both of which also increased
vaccinations through expanded access to vaccines and
demand creation activities.

Conclusions Financial incentives for COVID-19
vaccination led to a modest increase in first-dose
vaccinations among older adults in RSA. Financial
incentives and expanded access to vaccines may result in
higher vaccination coverage.

WHAT IS ALREADY KNOWN ABOUT THIS TOPIC

= There is a lack of evidence on whether financial in-
centives for COVID-19 vaccinations are effective in
low-income and middle-income countries.

WHAT DOES THIS STUDY ADD

= We found that a ZAR100 (~US$7) incentive for
adults aged >60 years increased additional first vac-
cine doses between 1 November and 27 November
2021 to those aged >60 years during that period.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Small guaranteed financial incentives may be an ef-
fective strategy to increase vaccine demand among
older adults in low-income and middle-income
countries.

Trial registration number (SANCTR) DOH-27-
012022-9116.

INTRODUCTION

COVID-19 infections in sub-Saharan Africa
were high when compared with many other
countries due to the highly transmissible
Delta variant.! * South Africa recorded its
first COVID-19 case on 5 March 2020 and
enforced a strict lockdown and other miti-
gation measures.” These restrictions, while
effective, were insufficient to prevent multiple
waves of COVID-19 infections® with signifi-
cant morbidity and mortality."

South Africa had one of the earliest and
most robust vaccination programmes on
the continent. The South African National
Department of Health (NDoH) ensured equi-
table access to free COVID-19 vaccination
services’ ® through a network of vaccination
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sites and stimulated demand through mass media
campaigns. In South Africa, COVID-19 vaccines were
widely available for individuals aged =60 years by May
2021." * Despite robust efforts to promote vaccines and
ensure easy access, by October 2021, only 63% of older
adults had received at least one vaccine dose, well below
the NDoH targets to protect vulnerable populations.”

As in other countries, there was substantial interest for
financial incentives to increase vaccine uptake. Financial
incentives increase the immediate benefits of vaccina-
tion and can mitigate perceived costs of and barriers to
vaccination, including hesitancy related to vaccine safety
and hassle factors associated with accessing vaccination
services.” Evidence on the effectiveness of incentives for
COVID-19 vaccination comes almost exclusively from
high-income countries and is mixed®'”: some studies
found that guaranteed rewards can increase vaccina-
tion,”? while others showed no effect of guaranteed or
lottery incentives,"” '® " or indicated that incentives may
backfire by decreasing vaccination intentions.'' Low and
middle-income countries (LMICs) have faced a substan-
tial burden of COVID-19, but there is lack of evidence on
whether incentives for COVID-19 are effective in LMICs.

In South Africa, like other African regions, low levels
of education among the elderly and limited compe-
tence with digital technologies were barriers to accessing
COVID-19 vaccination services.” Around 73% of people
over the age of 60 live off South Africa’s old age pension
grant that is approximately ZAR 1980 (~$139) per
month.” * In order to increase inclusion of the elderly
into the national-level COVID-19 response plan, the
Vooma Voucher programme was one opportunity to miti-
gate the financial constraints experienced by the elderly
to access vaccination services, findings of which can be
generalised to other LMICs.

Toincreasevaccinationamongolderadultsinadvance of
an anticipated COVID-19 fourth wave, the NDoH Vooma
Voucher programme was launched on 1 November 2021
to reach the vulnerable and impoverished. The voucher
programme was promoted through multiple commu-
nication channels (online supplemental efigures) and
continued until 28 February 2022, with some changes in
eligibility and voucher amounts (online supplemental
eMethods). These approaches included use of the Elec-
tronic Vaccination Data System to send invites to any indi-
vidual who was eligible to receive the vaccine. There were
also social media posts on NDoH channels (WhatsApp
groups, Facebook, Instagram and Twitter, the RSA coro-
navirus website, FAQ Knowledge base (which is a help-
desk system linked to the RSA coronavirus website), other
media (press briefings, media statements by the Minister
of Health) and radio public service announcements. In
addition, awareness of the Vooma Voucher programme
took place through the network of district communica-
tors, Short message service (SMSs) via the Government
Communication and Information System and secondary
promotion through general media stories.” These
communication platforms were extensive and vast when

compared with other settings where targeted recruitment
methods were used.'? !

The Vooma Voucher programme was initially available
to adults aged >60 years. Individuals who received their
first vaccine dose received a ZAR100 (~$7) voucher by
text message that was redeemable at local grocery stores.
For many individuals >60 years, their monthly income
will come from the Old Age Pension.* For those individ-
uals receiving the old age pension (ie, individuals at the
bottom of the income distribution in this age range), the
voucher value was equivalent to approximately 1.5 days of
income. The purpose of the voucher was to compensate a
person for the travel and costs that might be incurred by
going for vaccination. The voucher value was intended to
reduce financial barriers to vaccination while not being
so high as to increase the risk of undue influence. Rela-
tive to local income levels, the incentive amount in South
Africa was higher than the amounts offered in several
studies in the USA and Europe.'”

We assessed the short-term association of the Vooma
Voucher incentive programme on first-dose vaccination
rates among those aged >60 years.

METHODS
The South African population is 60.1 million comprising
81% black South Africans, with Gauteng and KwaZulu-
Natal provinces accounting for 45.4% of the population.
In the Gauteng and KwaZulu-Natal provinces, the propor-
tion of those 260 years is 8.5% and 8.2%, respectively.
Gauteng also has the highest net inflow of migrants.'®
During the COVID-19 pandemic waves, the crude death
rate within a year increased from 8.7 deaths per 1000 in
2020 to 11.6 deaths per 1000 people in 2021. According
to the Medical Research Council weekly reports, there
were more than 180 000 excess deaths in South Africa
since March 2020."®

We used national data on the number of first doses of
the COVID-19 vaccine that were administered daily. The
analysis was based on data provided by the NDoH for
purposes of evaluating the incentive programme. Using
population data from the South African Community
Survey 2016," we calculated the number of first COVID-19
vaccine doses administered daily per 10 000 individuals
aged >60 years. The Vooma Voucher programme was
extended to those =50 years on 18 November 2021 and
the voucher amount was increased to ZAR200 (US$14)
on 1 December 2021. We did not include those 50-59
years in the analysis, as we only had data for 10 days on
these individuals. A sensitivity analysis with weekly doses
is in online supplemental eMethods. First dose vaccina-
tion rates were calculated separately at the national and
province levels.

Patient and public involvement

For this analysis, deidentified, aggregate routine data
from the NDoH COVID-19 Vaccination programme
were used. Results from this analysis will be disseminated
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Figure 1 Daily first dose vaccinations per 10 000 adults

aged >60 years in South Africa, 1 August 2021-27 November
2021, with launch of the Vooma Voucher programme shown
on 1 November 2021. The pre-intervention period is marked
by the grey box. The Vooma vaccination weekend, 12-14
November 2021, is marked by the light blue box.

through policy briefs,
published reports.

social media platforms and

Data analysis

In the absence of a randomised control trial, we selected
the most rigorous study design in the form of a quasi-
experimental method for this evaluation. Assumptions
for the difference-in-differences approach were violated,;
therefore, we did not use this model. Instead, we esti-
mated four separate interrupted time series (ITS) models
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to estimate the association between the Vooma Voucher
programmes and trends in vaccination rates: unadjusted
and adjusted national models as well as unadjusted and
adjusted provincial models. The primary outcome was
the daily vaccination rate per 10 000 individuals aged
>60 years in South Africa. National models used linear
regression with Newey-West SEs, while provincial models
used generalised estimating equations with robust SEs
to account for province-level clustering of observations
across time. Daily models included day of the week
indicators to control for temporal patterns within each
week and week-specific fixed effects. Unadjusted models
included no additional covariates; adjusted models
included additional measures of vaccine supply (daily
active vaccine delivery sites per 100 000 individuals and
an indicator variable for the 3 days of the Vooma Vacci-
nation Weekend). The Vooma Vaccination Weekend was
a nationwide initiative to open more vaccination sites to
boost demand.”

Province-level adjusted models included an indi-
cator for KwaZulu-Natal and Gauteng provinces as
well as an interaction term to assess the impact of the
voucher programme in these provinces versus the rest
of the country. Gauteng (15.8M) and KwaZulu-Natal
(11.5M) are South Africa’s two most populous provinces
accounting for almost half (45.4%) of the country’s popu-
lation."® The vaccination coverage in these provinces was
low and remains low, and addressing this gap was critical
to the COVID-19 response. The first dose vaccination
coverage in the Gauteng (5.79 per 10 000) and KwaZulu-
Natal (4.81 per 10 000) provinces were also much lower

Table 1

Results from interrupted time-series analyses estimating the association of the Vooma voucher programme with

changes in the number of first vaccine doses delivered per day per 10 000 adults >60 years in South Africa

Unadjusted daily models

Adjusted daily models

Coefficient Coefficient
(95% CI) P value (95% Cl) P value
National model
Vooma voucher programme 0.89 p<0.001 0.65 p<0.001
(0.52 to 1.27) (0.33 to 0.96)
Vooma vaccination weekend - - 3.28 p<0.001
(1.98 to 4.58)
Daily active facilities per 100 000 population = = 0.55 p=0.340
(-0.60 to 1.69)
Provincial model
Vooma voucher programme 0.80 p<0.001 0.53 p=0.004
(0.43t0 1.18) (0.17 to0 0.89)
Vooma vaccination weekend - - 2.10 p<0.001
(1.04 to 3.16)
Daily active facilities per 100 000 population - - 0.86 p<0.001
(0.43 t0 1.29)
KwaZulu-Natal and Gauteng -4.15 p=0.003 -3.49 p=0.047
(=7.45 to to 1.58) (-6.94 to 0.04)
Vooma voucher in KwaZulu- Natal and Gauteng 1.96 p<0.001 1.39 p=0.010
(1.01 to 2.91) (0.34 to 2.45)

Models also included day of the week and week fixed effects. In province-level models, we include an indicator for KwaZulu-Natal and Gauteng combined,

compared with the rest of the country.
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than the rest of the country (7.41 per 10 000) in the week
before the introduction of the Vooma Voucher. Due to
the population size and low vaccination rates in these
areas, we selected these provinces for comparison to the
rest of the country.

Our analysis included data from 1 October 2021
to 27 November 2021. Although the Vooma Voucher
programme continued until 28 February 2022, the
announcement of the Omicron variant on 24 November
2022 would likely confound the effect of the incentive
programme on days that followed the announcement.
Analyses were conducted using Stata V.17.0 (StataCorp,
College Station, Texas). This study was approved by the
University of Witwatersrand Human Research Ethics
Committee (Medical) (211123).

RESULTS

In the weeks preceding introduction of the Vooma
Voucher programme, the 7-day rolling average of daily
first vaccine doses administered declined from 13 to
15 doses per 10 000 individuals aged >60 years in early-
September to <10 doses by late-October 2021 (figure 1).
For the first 27 days, the Vooma Voucher programme was
associated with an increase in daily first vaccine doses
administered of 0.89 per 10 000 individuals (95% CI 0.52
to 1.27; p<0.001) (table 1); that equated to 10 874 addi-
tional doses compared with the number of first doses
expected to be administered in the absence of the Vooma
Voucher programme. Adjusting for vaccine delivery sites
and for the Vooma Vaccination Weekend reduced the
increase associated with the Vooma Voucher programme
(+0.65 daily first doses per 10 000 individuals; 95% CI0.33
to 0.96; p<0.001, 7942 additional doses). Taken together,
these results suggest that 8.31%-13.95% of the 77 947
first doses administered to individuals aged >60 years
between 1 November and 27 November 2021 may be
attributed to the Vooma Voucher programme (figure 2).
Using the last week of October 2021 as a reference, the
percentage increase in vaccinations is estimated at 7.15%
to 12.01% per 10 000 individuals per day.

Provincial models showed directionally similar results
(unadjusted: +0.80 daily first doses per 10 000 individ-
uals; 95% CI 0.43 to 1.18; p<0.001, 9790 additional doses;
adjusted: +0.53 daily first doses per 10 000 individuals;
95% CI 0.17 to 0.89; p=0.004, 6476 additional doses),
(table 1 and figure 3). The Vooma Voucher programme
was more effective in Gauteng and KwaZulu-Natal relative
to other provinces (unadjusted: +1.96 daily first doses per
10 000 individuals; 95% CI 1.01 to 2.91; p<0.001; adjusted
+1.39 daily first doses per 10 000 individuals; 95% CI 0.34
to 2.45; p=0.010). Weekly models and implications of
supply and demand creation adjustments are found in
online supplemental etable 1.

DISCUSSION
A nationwide financial incentive programme that
provided vouchers redeemable at grocery stores to older

Unadjusted daily model Adjusted daily model

16.00%

13.95%
14.00%
12.00%

10.19%
10.00%

8.31%

National level Provincial level

All vaccines administered between Nov 1-27, 2021 attributed to the Vooma voucher program

Figure 2 Percentage of all 77 947 first doses administered
to individuals aged >60 years between 1 November and

27 November 2021, attributed to the Vooma voucher
programme.

adults who received a first dose of a COVID-19 vaccine was
associated with increased vaccinations in South Africa.
In the first month of the programme, before vaccine
demand may have been influenced by the announce-
ment of the Omicron variant, 8.31% to 13.95% of all
first vaccine doses administered to older adults could be
attributed to the programme. This represents a mean-
ingful increase in vaccinations in response to a ZAR100
(~US$7) incentive.

This study is among the first to evaluate financial
incentives for COVID-19 vaccination in LMICs. Evalua-
tions of such incentives have primarily been conducted
in high-income countries.*'*'®!7 An incentive of US$24
increased vaccination rates by 4% in a randomised trial
in Sweden.® Moreover, several studies found that lotteries
and guaranteed incentives offered by US states did not
increase vaccination rates.'” However, the findings from
this evaluation show that providing small financial incen-
tives to the elderly in resource limited settings can be
one tool that boosts vaccine uptake. These findings

20
£

10
L

40

30

Daily first dose vaccination rate per 10,000 population

0

All other provinces Gauteng and KwaZulu-Natal

Figure 3 Daily first dose vaccination rate per 10 000
population comparing Gauteng and KwaZulu natal provinces
to other provinces.
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contribute to the limited body of literature on financial
incentives and COVID-19 vaccine uptake and provide
the groundwork for further analyses that could inform
policy changes.

Our results also show that the Vooma Voucher
programme was able to increase first dose vaccine uptake
in specific provinces such as Gauteng and KwaZulu-
Natal relative to other provinces. Due to the high popu-
lation and high mobility of individuals within Gauteng
and KwaZulu-Natal, it is possible that there was a higher
uptake of the Vooma Vouchers when compared with
other provinces. Although there was some mistrust in the
community during the roll-out of the COVID-19 vaccine
programme, it is plausible that endorsement of the
Vooma Voucher programme® by key figures and Vooma
Vaccination Weekends through various platforms were
associated with higher vaccination rates.

The Vooma Voucher may have had better results due
to substantial advertisement of the programme and the
amount of the incentive relative to income level of the
target population in South Africa. From our evaluation, it
is helpful to know that the Vooma Voucher of ZAR100 ($7)
is one potentially effective tool in the toolkit; however, we
will need all costs for the programme in order to be able
to draw any conclusions regarding the feasibility and scal-
ability of this programme. Given the available data, we are
only able to speak directly to its effectiveness.

A key limitation is the assumption in our ITS models
that there were no other factors that coincided with the
introduction of the Vooma Voucher programme and
affected vaccine demand. The robustness of our findings
to the inclusion of supply and demand creation measures,
and to provincial and weekly specifications, increases
confidence in our findings. Another limitation is that we
only study short-term effects of the incentive programme,
as the announcement of the Omicron variant made it
challenging to study effects of incentives beyond that
date using ITS analysis. We also did not control for
infection rate due to the low testing rate in this context.
According to the updated prioritised COVID-19 testing
guidance, hospitalised patients, persons with symptoms
of COVID-19 infection and individuals who were in close
contact with confirmed cases including asymptomatic
contacts were eligible for testing.”! This limited testing
showed that the general population did not have access
to widespread testing. There were also constraints on
testing during the waves. Therefore, it is not clear that
infection rate was a major driver of population-level
behaviour.

Given the vulnerability of older adults to serious illness,
hospitalisation, and death as a result of COVID-19, iden-
tifying effective strategies to increase vaccine demand is
crucial. More generally, as LMICs struggle to achieve suffi-
ciently high vaccine demand despite expansions in vaccine
delivery and access, our findings suggest that small finan-
cial incentives may be effective in increasing vaccination
coverage.
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