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under the hood

Alison M Buttenheim,'? Harsha Thirumurthy*?

Since the earliest days of the COVID-19
vaccines, voluntary uptake of the vaccine
by healthcare workers has been below
optimal levels in many countries and
across different healthcare systems.'™
Health systems have implemented diverse
initiatives to both increase healthcare
worker motivation to vaccinate and
close intention-behaviour gaps. Despite
substantial effort to promote COVID-19
vaccination among healthcare workers
in the USA, for example, nearly a third
were not fully vaccinated as of September
2021.° Many employers and governments
have since considered or implemented
vaccine mandates,”™ with steep penalties
for non-vaccination including termina-
tion.'” Notably, mandates for employees
of hospitals, health systems and other
healthcare entities receiving federal funds
were recently upheld by the US Supreme
Court."!

In this pressing policy context, scien-
tists from several disciplines (behavioural
science, improvement science, delivery
science) are looking to evidence from
other employee vaccination and occupa-
tional health initiatives to inform ongoing
efforts to promote healthcare worker
COVID-19 vaccination. Prior efforts to
increase influenza vaccination uptake
among healthcare workers at the health
system level are an important part of that
evidence. In this issue of BM] Quality &
Safety, Liagat and colleagues'? analyse
health system responses to performance-
based financial incentives for healthcare
worker influenza vaccination that were
introduced by England’s National Health
Service (NHS) in 2016/2017. Using data
from eight vaccination seasons that span
the period before and after the intro-
duction of these incentives, the authors
demonstrate in a convincing manner that
the pay-for-performance scheme led to

an increase in influenza vaccination rates
among frontline staff. However, they also
provide compelling evidence that the
incentives had ‘threshold’ effects—vacci-
nation rates tended to cluster just above
the 70%-80% thresholds established by
the NHS to receive incentive payments.

These threshold effects have important
implications for the design and imple-
mentation of performance-based finan-
cial incentives. First and foremost, the
authors note that an incentive scheme
that produces threshold effects may be
suboptimal if improvements are clus-
tered around the threshold versus realised
across the distribution of system-level
performance. Second, the authors make
a useful distinction between competing
mechanisms that could produce threshold
effects: an ‘effort’” mechanism, in which
health systems change their practices and
policies in order to move the needle on
the incentivised metric (ie, vaccination
coverage among frontline staff), versus
a ‘manipulation’ mechanism, in which
gaming occurs through changing numer-
ators or denominators in order to meet
thresholds. Third, the authors review
three policy options for performance-
based financial incentives given their
robust finding of threshold effects. Policy-
makers can: (1) recognise but ultimately
ignore threshold effects, given the overall
improvement in performance metrics that
they bring about; (2) try to improve the
design (and, we would argue, the imple-
mentation) of performance incentive
schemes to maximise impact and reduce
unintended consequences; or (3) abandon
performance-based incentives in favour
of other strategies (eg, non-incentivised
behavioural interventions, mandates).

As behavioural scientists who have
designed and evaluated various interven-
tions to change behaviours relevant to
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infectious disease prevention,”™'® we find the large

effect of performance-based financial incentives on
vaccination rates as well as the evidence of threshold
effects to be highly noteworthy. However, we also
found ourselves wanting to ‘look under the hood’ of
their analyses and to think more critically about their
policy implications. Broadly, the questions raised by
this study (which apply to COVID-19 vaccination
also) fall under three categories: What strategies were
used to achieve higher vaccination rates? Were there
unintended consequences of incentivising influenza
vaccination alone? How might we improve the design
of these pay-for-performance schemes?

HOW EXACTLY DO HOSPITAL TRUSTS ACHIEVE
HIGHER EMPLOYEE VACCINATION RATES IN
RESPONSE TO INCENTIVES?

Liaqat et al find very compelling evidence of threshold
effects in response to the NHS performance-based
incentive schemes to increase healthcare worker influ-
enza vaccination. According to the effort hypothesis,
this suggests that hospital trusts are doing something
to change employer behaviour. While the specifics
of those somethings are understandably not within
the scope of the original analysis, we are very inter-
ested in what exactly the trusts are doing to meet
the incentive thresholds. Are the staff being offered
incentives to get vaccinated? Are additional vaccine
clinics being scheduled by hospital trusts? Are soft or
hard mandates being introduced? Understanding the
specific approaches that hospital trusts use—that is,
the results of their ‘effort’—is a crucial next step in
this quality improvement inquiry, no less important
than documenting the overall impact of the perfor-
mance incentives programme and the threshold effects
it generated. From a behavioural science perspec-
tive, this can provide timely and useful insights to
employers and policymakers on how to achieve higher
vaccination rates.

Documenting the programmes and policies that
hospital trusts implemented in response to perfor-
mance incentives would allow for a robust comparison
of trusts that did versus did not meet thresholds, and
of trusts that just met thresholds versus exceeded them
by a comfortable margin. The quality improvement
literature offers many examples of rigorous docu-
mentation of employee vaccination initiatives,'” '8
including COVID-19 vaccination." 2° Such an inves-
tigation could also help confirm the effort hypothesis,
uncover additional mechanisms driving the threshold
effects, and inform ongoing quality improvement
efforts around employee influenza vaccination.

ARE THERE UNINTENDED CONSEQUENCES TO
PURSUING A SPECIFIC QUALITY TARGET?

A common concernabout pay-for-performance schemes
is that they may reduce the attention that organisa-
tions devote to outcomes that are #ot incentivised, and

thereby result in a deterioration in those outcomes.*!
Such a possibility is not examined by Liagat and
colleagues, who focus solely on influenza vaccination
rates among frontline staff. While this concern may be
most warranted when incentives focus on specific care
quality metrics, it remains possible that hospital trusts
which allocated greater resources to increasing influ-
enza vaccination rates may have also reduced resources
allocated to employee benefit programmes or to other
activities that affected employee or patient health
outcomes. For example, since vaccination against both
influenza and COVID-19 is important at this time,
offering incentives for achieving influenza vaccination
targets only may shift resources or attention away from
COVID-19 vaccination efforts (or vice versa). It would
be reassuring if additional research were to show that
there are few unintended consequences to pay-for-
performance schemes like the one studied here. More
generally, this points to the value of adopting inte-
grated approaches that incentivise influenza vaccina-
tion and other important health behaviours. Addition-
ally, learning about how the provider organisations
spend the performance payments—which are typically
£1-£2 million per organisation—would also be useful,
as these payments could be used to improve employee
well-being or health system performance.

HAVE OPPORTUNITIES TO IMPROVE INCENTIVES
DESIGN TRULY BEEN ‘EXHAUSTED'?

In their discussion of policy implications, Liaqat et al
note that options to improve the design of incentives
‘seem to have been exhausted’. We disagree. While the
authors’ concerns about limits to incentive amounts
that society is willing to tolerate and the dangers
of overly complex incentive schemes are very well
taken, we also think the recent literature on incentives
suggests several alternative designs that would be both
feasible and potentially effective while minimising
threshold effects. In particular, different approaches to
goal setting seem particularly promising. Prior studies
informed by goal setting theory** have demonstrated
that personalised or self-set goals are both more moti-
vating and preferred by individuals; it is reasonable to
assume that these principles might apply at the organ-
isational level as well. NHS could suggest a perfor-
mance threshold of, for example, 10 percentage points
above the previous year’s performance for those trusts
that were below 50%, and 5 percentage points above
the previous year’s performance for those trusts that
were above 50%. Hospital trusts could then use that
guidance to set their own ‘personalized’ threshold
goal, an approach that has been shown to be successful
for individual physical behaviour change.”>* While
this approach might still generate threshold effects at
each trust’s target amount, the increases in employee
vaccination coverage should be realised across the full
range of coverage rates rather than clumping at the
higher end of the distribution. It is important to note
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here that trust-set goals are different from the partial
payment thresholds that were evaluated in Liaqat et al.
We suspect that partial payments for lower targets did
not produce threshold effects (in contrast to the strong
threshold effects for the full payment targets) due to
lower salience and reduced motivation to receive a
small, ‘partial’ reward as opposed to a larger reward.
Other design innovations that could be trialled here
include social proof and other normative interventions
that helped health trusts place their employee vaccina-
tion rates in the context of peers.”®*’

CONCLUSIONS

Performance-based financial incentive schemes have
been used to influence the behaviour of healthcare
providers in numerous settings, with the ultimate goal
of improving the quality of healthcare in an efficient
manner. Liagat et al demonstrate that for the case of
influenza vaccination among frontline staff, providing
rewards conditional on achieving specific targets
resulted in a large increase in vaccination rates while
also leading some health systems to curtail their effort
once they reach the incentivised threshold. Policy-
makers may well find such a trade-off to be acceptable,
particularly if performance-based incentives result in
ambitious targets being met. This work is relevant for
the COVID-19 pandemic, as there is a vital need for
approaches that can increase vaccination rates among
employees of health systems and other organisations.
Aside from the overall effects of performance-based
incentives, understanding the specific demand-side
and supply-side actions that employers take when they
are offered such incentives (as well as the effectiveness
of those actions) is vital for furthering the evidence
base on how we can achieve increases in vaccination
rates. Given the presence of threshold effects, poli-
cymakers should also consider alternative designs of
performance-based incentives that do not leave low
performers behind but continue to motivate high
performers to achieve targets. The behavioural science
toolkit offers many compelling strategies to boost
quality improvement efforts and increase the impact
of pay-per-performance schemes.

Funding The authors have not declared a specific grant for this
research from any funding agency in the public, commercial or
not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval This study does not involve human
participants.

Provenance and peer review Commissioned; internally peer
reviewed.

REFERENCES
1 Biswas N, Mustapha T, Khubchandani J, et al. The nature
and extent of COVID-19 vaccination Hesitancy in healthcare
workers. ] Community Health 2021;46:1244-51.

2

10

11

12

13

14

15

16

Razzaghi H, Masalovich S, Srivastav A, et al. COVID-19
vaccination and intent among healthcare personnel, U.S. Am
J Prev Med 2021. doi:10.1016/j.amepre.2021.11.001. [Epub
ahead of print: 26 Dec 2021].

Shaw J, Stewart T, Anderson KB, et al. Assessment of US
healthcare personnel attitudes towards coronavirus disease
2019 (COVID-19) vaccination in a large university healthcare
system. Clin Infect Dis 2021;73:1776-83.

Lazer D, Perlis RH, Ognyanova K. The COVID States Project#
40: COVID-19 vaccine attitudes among healthcare workers,
2021. Available: https://osf.io/Sxyqv/

Lee JT, Althomsons SP, Wu H, et al. Disparities in COVID-19
Vaccination Coverage Among Health Care Personnel Working
in Long-Term Care Facilities, by Job Category, National
Healthcare Safety Network - United States, March 2021.
MMWR Morb Mortal Wkly Rep 2021;70:1036-9.

Reses HE, Jones ES, Richardson DB, et al. COVID-19
vaccination coverage among hospital-based healthcare
personnel reported through the Department of health and
human services unified hospital data surveillance system,
United States, January 20, 2021-September 15, 2021. Am |
Infect Control 2021;49:1554-7.

Emanuel EJ, Skorton DJ. Mandating COVID-19 vaccination
for health care workers. American College of Physicians,
2021: 1308-10.

Abelson R. More hospitals are requiring workers to get Covid
vaccines, 2021. The new York times. Available: https://www.
nytimes.com/2021/07/21/health/covid-vaccine-hospitals.html
McCullough M. Penn health system takes the lead in requiring
employees to be vaccinated against COVID-19, 2021. The
Philadelphia Inquirer. Available: https://www.inquirer.com/
health/coronavirus/penn-health-covid-vaccine-requirement-
20210519.html

Da Silva C. Mayo clinic fires 700 workers who failed to
comply with Covid vaccine mandate, 2022. Nbc news.
Available: https://www.nbcnews.com/news/us-news/mayo-
clinic-fires-700-workers-failed-comply-covid-vaccine-mandate-
rcnal1004

Totenberg N. Supreme Court blocks Biden’s vaccine-or-

test mandate for large private companies, 2022. National
public radio. Available: https://www.npr.org/2022/01/13/
1072165393/supreme-court-blocks-bidens-vaccine-or-test-
mandate-for-large-private-companies

Liagat A, Gallier S, Reeves K, et al. Examining organisational
responses to performance-based financial incentive systems:

a case study using NHS staff influenza vaccination rates from
2012/2013 to 2019/2020. BM] Qual Saf 2022;31:642-51.
Lee R, Cui RR, Muessig KE, et al. Incentivizing HIV/STI
testing: a systematic review of the literature. AIDS Behav
2014;18:905-12.

Castillo-Neyra R, Buttenheim AM, Brown ], et al. Behavioral
and structural barriers to accessing human post-exposure
prophylaxis and other preventive practices in Arequipa,

Peru, during a canine rabies epidemic. PLoS Negl Trop Dis
2020;14:e0008478.

Milkman K, Gandhi L, Ellis S. A 500,000-person experiment
evaluating the impact of geographically-targeted, high-

payoff vaccine lotteries, 2021. https://www.researchgate.net/
publication/356400107_A_500000-Person_Experiment_
Evaluating_the Impact_of Geographically-Targeted_High-
Payoff Vaccine Lotteries

Thirumurthy H, Milkman KL, Volpp K. Association between
statewide financial incentive programs and COVID-19

Buttenheim AM, Thirumurthy H. BMJ Qual Saf 2022;31:623-626. doi:10.1136/bmjgs-2021-014269 625

ybuAdoo Aq peraslold 1senb Aq £20z ‘6 IHdy uo /wod g AisfesAnenby/:dny woly pspeojumoq "Zz0z Arenigsd TT U0 69Z7T0-T20Z-shlwa/9eTT 0T Sse paysignd 1suy :yes fend [ING


http://dx.doi.org/10.1007/s10900-021-00984-3
http://dx.doi.org/10.1016/j.amepre.2021.11.001
http://dx.doi.org/10.1016/j.amepre.2021.11.001
http://dx.doi.org/10.1093/cid/ciab054
https://osf.io/5xyqv/
http://dx.doi.org/10.15585/mmwr.mm7030a2
http://dx.doi.org/10.1016/j.ajic.2021.10.008
http://dx.doi.org/10.1016/j.ajic.2021.10.008
https://www.nytimes.com/2021/07/21/health/covid-vaccine-hospitals.html
https://www.nytimes.com/2021/07/21/health/covid-vaccine-hospitals.html
https://www.inquirer.com/health/coronavirus/penn-health-covid-vaccine-requirement-20210519.html
https://www.inquirer.com/health/coronavirus/penn-health-covid-vaccine-requirement-20210519.html
https://www.inquirer.com/health/coronavirus/penn-health-covid-vaccine-requirement-20210519.html
https://www.nbcnews.com/news/us-news/mayo-clinic-fires-700-workers-failed-comply-covid-vaccine-mandate-rcna11004
https://www.nbcnews.com/news/us-news/mayo-clinic-fires-700-workers-failed-comply-covid-vaccine-mandate-rcna11004
https://www.nbcnews.com/news/us-news/mayo-clinic-fires-700-workers-failed-comply-covid-vaccine-mandate-rcna11004
https://www.npr.org/2022/01/13/1072165393/supreme-court-blocks-bidens-vaccine-or-test-mandate-for-large-private-companies
https://www.npr.org/2022/01/13/1072165393/supreme-court-blocks-bidens-vaccine-or-test-mandate-for-large-private-companies
https://www.npr.org/2022/01/13/1072165393/supreme-court-blocks-bidens-vaccine-or-test-mandate-for-large-private-companies
http://dx.doi.org/10.1136/bmjqs-2021-013671
http://dx.doi.org/10.1007/s10461-013-0588-8
http://dx.doi.org/10.1371/journal.pntd.0008478
https://www.researchgate.net/publication/356400107_A_500000-Person_Experiment_Evaluating_the_Impact_of_Geographically-Targeted_High-Payoff_Vaccine_Lotteries
https://www.researchgate.net/publication/356400107_A_500000-Person_Experiment_Evaluating_the_Impact_of_Geographically-Targeted_High-Payoff_Vaccine_Lotteries
https://www.researchgate.net/publication/356400107_A_500000-Person_Experiment_Evaluating_the_Impact_of_Geographically-Targeted_High-Payoff_Vaccine_Lotteries
https://www.researchgate.net/publication/356400107_A_500000-Person_Experiment_Evaluating_the_Impact_of_Geographically-Targeted_High-Payoff_Vaccine_Lotteries
http://qualitysafety.bmj.com/

17

18

19

20

21

vaccination rates, 2021. SSRN. Available: https://papers.ssrn.
com/sol3/papers.cfm?abstract_id=3912786

Drees M, Wroten K, Smedley M, ez al. Carrots and sticks:
achieving high healthcare personnel influenza vaccination
rates without a mandate. Infect Control Hosp Epidemiol
2015;36:717-24.

Jiang C, Whitmore-Sisco L, Gaur AH, et al. A quality
improvement initiative to increase Tdap (tetanus, diphtheria,
acellular pertussis) vaccination coverage among direct

health care providers at a children's Hospital. Vaccine
2018;36:214-9.

Baumer-Mouradian SH, Collins S, Lausten T, et al. Urgent
COVID-19 vaccination of healthcare workers via a quality
improvement initiative. Pediatr Qual Saf 2021;6:e532.

McDonald S, Basit MA, Toomay S, et al. Rolling up the sleeve:

equitable, efficient, and safe COVID-19 mass immunization
for academic medical center employees. Appl Clin Inform
2021;12:1074-81.

Doran T, Kontopantelis E, Valderas JM, et al. Effect of
financial incentives on incentivised and non-incentivised
clinical activities: longitudinal analysis of data from the UK
quality and outcomes framework. BMJ 2011;342:d3590.

22

23

24

25

26

27

Locke EA, Latham GP. New directions in goal-setting theory.
Curr Dir Psychol Sci 2006;15:265-8.

Patel MS, Bachireddy C, Small DS, et al. Effect of Goal-
Setting approaches within a Gamification intervention to
increase physical activity among Economically disadvantaged
adults at elevated risk for major adverse cardiovascular
events: the engage randomized clinical trial. JAMA Cardiol
2021;6:1387-96.

Toto PE, Skidmore ER, Terhorst L, et al. Goal attainment
scaling (gas) in geriatric primary care: a feasibility study. Arch
Gerontol Geriatr 2015;60:16-21.

Geurts E, Geel FV, Feys D, et al. WalkWithMe: personalized
goal setting and coaching for walking in people with multiple
sclerosis. Proceedings of the 27th ACM Conference on User
Modeling, Adaptation and Personalization, 2019.

Liao JM, Fleisher LA, Navathe AS. Increasing the value of
social comparisons of physician performance using norms.
JAMA 2016;316:1151-2.

Cialdini R. Influence. science and practice. 5 edn. Harper
Collins, 2006.

626

Buttenheim AM, Thirumurthy H. BMJ Qual Saf 2022;31:623-626. doi:10.1136/bmjqs-2021-014269

ybuAdoo Aq peraslold 1senb Aq £20z ‘6 IHdy uo /wod g AisfesAnenby/:dny woly pspeojumoq "Zz0z Arenigsd TT U0 69Z7T0-T20Z-shlwa/9eTT 0T Sse paysignd 1suy :yes fend [ING


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3912786
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3912786
http://dx.doi.org/10.1017/ice.2015.47
http://dx.doi.org/10.1016/j.vaccine.2017.11.071
http://dx.doi.org/10.1097/pq9.0000000000000532
http://dx.doi.org/10.1055/s-0041-1739517
http://dx.doi.org/10.1136/bmj.d3590
http://dx.doi.org/10.1111/j.1467-8721.2006.00449.x
http://dx.doi.org/10.1001/jamacardio.2021.3176
http://dx.doi.org/10.1016/j.archger.2014.10.022
http://dx.doi.org/10.1016/j.archger.2014.10.022
http://dx.doi.org/10.1001/jama.2016.10094
http://qualitysafety.bmj.com/

	Pay-­for-­performance incentives for health worker vaccination: looking under the hood
	How exactly do hospital trusts achieve higher employee vaccination rates in response to incentives?
	Are there unintended consequences to pursuing a specific quality target?
	Have opportunities to improve incentives design truly been ‘exhausted’?
	Conclusions
	References


