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FOREWORD 
by Dan Ariely

Get your toast out with a fork
Do your own electrical work
8IEGL�]SYVWIPJ�LS[�XS�ƽ]
Eat a two-week-old unrefrigerated pie
 
Dumb ways to die
So many dumb ways to die1

This song, which goes on and on enumerating dumb ways to die, was part of an extremely popular 
Australian public health campaign. If you are not among the 200 million people who have seen the video 
on YouTube, consider catching up. At least if you don’t mind humming “So many dumb ways to die!” for 
the rest of the day. As a depiction of public health in today’s world, “Dumb Ways to Die” is at the same 
time very insightful and very deceiving. The great insight is that in today’s world death is often our own 
“dumb” fault. We die because we do things we shouldn’t do. But the song is also deceiving because it 
zooms in on the more spectacular ways to die: getting electrocuted by the toaster, tripping on the train 
platform to get run over by a train, crashing a homemade airplane, inviting a psychopath into the house, 
the list goes on. But these days, we probably won’t die because of a spectacular accident or murder. Of 
all deaths in the United States in 2017, 6% were due to some kind of accident or involuntary injury, and 
0.006% were homocides. In comparison, 23% of deaths were due to heart diseases, 21% due to cancer, 
and lumping together a few other leading causes, another 16% of deaths were due to chronic lower 
VIWTMVEXSV]�HMWIEWIW��GIVIFVSZEWGYPEV�HMWIEWIW��WXVSOIW��HMEFIXIW��XLI�ƽY�ERH�TRIYQSRME��-J�]SY�HS�XLI�
math, mortality for this list of diseases is 10 times higher than mortality for any kind of accident. 

Still, “Dumb Ways to Die” is right: Many of these early deaths are preventable. If only people lived their 
lives differently, mortality statistics would look very different. We eat too much, and we eat unhealthy 
things, we smoke and drink, we don’t exercise enough, we don’t sleep enough, and we work too hard. 
We don’t wash our hands properly, we don’t listen to our doctor, we don’t get vaccinated, and we don’t 
take our medicines. So we die too early. Why do we do all these dumb things? Because the world we 
live in is not designed to get the best out of us: Very often it is designed to get the worst out of us.2 
Most companies want us to crave their products and services so we will continuously consume them, 
whether this is in our long term interest or not. So they design the world around us, the physical world as 
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[IPP�EW�XLI�HMKMXEP�[SVPH��JSV�QE\MQEP�XIQTXEXMSR�ERH�MQQIHMEXI�KVEXMƼGEXMSR��8LI�TVSFPIQ�MW�RSX�PMQMXIH�
to the world outside. Companies make sure we take the temptations into our homes, with full fridges, 
transparent cookie jars, and very comfortable sofas. Unfortunately, the solution is not so simple. We 
could try to give people more information about the health consequences of their behaviors. But the 
problem people face in today’s world is not a lack of information. Everybody knows that eating cookies 
is unhealthy. We just lack the self-control to walk past the cookie jar and ignore it. The anticipation of 
the immediate pleasure from devouring a freshly baked cookie has a much stronger effect on us than 
the rational consideration of its uncertain consequences to our future health. That is why we need 
behavioral scientists to develop solutions together with health experts and medical scientists.

Some people are reluctant to use psychology and behavioral science to change people’s minds and 
“trick” them into behaving the right way. Shouldn’t we respect people’s free will? If people know cookies 
are bad for them, but still want to eat them, shouldn’t we respect their decision? Well, think about this: 
Isn’t it interesting that we accept a lot of paternalism in the domains of accidents and crime, while 
we are so much less tolerant in the domain of diseases and disease prevention, where the mortality 
at stake is much higher? (In the last chapter of this report, we discuss some of our research on the 
TW]GLSPSK]�SJ�TEXIVREPMWQ��;I�EVI�ƼRI�[MXL�GSQTYPWSV]�WIEXFIPXW�ERH�PSGOMRK�YT�HERKIVSYW�TISTPI��
but we wish to leave things like lifestyle and vaccination up to people’s free volition. If eating is a 
bigger killer than car accidents, why do we accept speed limits but not eat limits? The reason may be a 
psychological one: The harm of accidents and crime is much more clear, vivid, certain, and immediate 
XLER�XLI�LEVQ�SJ�FILEZMSVW�XLEX�GEYWI�HMWIEWIW��SV�XLI�FIRIƼXW�SJ�FILEZMSVW�XLEX�TVIZIRX�HMWIEWIW��
&YX�MJ�[I�VIƽIGX�GEVIJYPP]�[I�QYWX�GSRGPYHI�XLEX�MRƽYIRGMRK�FILEZMSVW�JSV�HMWIEWI�TVIZIRXMSR�ERH�
JSV�HMWIEWI�QEREKIQIRX�MW�QYGL�QSVI�NYWXMƼEFPI�XLER�MRƽYIRGMRK�FILEZMSVW�JSV�XLI�TVIZIRXMSR�SJ�
accidents and crime. 

-R�XLMW�VITSVX��[I�HMWGYWW�WSQI�SJ�SYV�VIWIEVGL�SR�MRƽYIRGMRK�FILEZMSVW�VIPEXIH�XS�HMWIEWI�TVIZIRXMSR�
and disease management. There are many dumb ways to die, but fortunately there are many smart 
ways to live. We discuss four domains: (1) self-care and chronic disease management, (2) vaccination 
YTXEOI�����PMJIWX]PI�FILEZMSVW��ERH����LIEPXL�VIPEXIH�ƼRERGMEP�HIGMWMSRW��-R�EPP�XLIWI�HSQEMRW��[I�
show how powerful behavioral science and the experimental method can be in helping to understand 
and change behavior. I’m very grateful to all the people we have collaborated with who made this 
research possible, and who contributed with their energy and creativity. I’m also very grateful to all 
our researchers in the Health team at the Center for Advanced Hindsight. We have two main focus 
EVIEW�MR�SYV�GIRXIV��ƼRERGMEP�HIGMWMSRW�ERH�LIEPXL�FILEZMSVW��-XƅW�I\GMXMRK�XS�GSPPIGX�WSQI�SJ�SYV�LIEPXL�
VIWIEVGL�MRXS�XLMW�VITSVX���-J�]SYƅVI�EPWS�MRXIVIWXIH�MR�ƼRERGMEP�FILEZMSVW��]SY�GER�ƼRH�XLIWI�VITSVXW�
on our center’s website.) Finally, I hope you will enjoy reading about the results of our research, learn 
something about preventing dumb ways to die, and go out and prevent some deaths while you are at it.
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EXECUTIVE SUMMARY
In this report, we (Health team researchers at the Center for Advanced Hindsight at Duke University 
and collaborators) discuss some of our research on health behavior. We show the power of behavioral 
science in helping individuals at every stage of their healthcare journey. Taking care of our health 
does not just mean going to the doctor when we are ill or taking our medication. It also means doing 
XLI�XLMRKW�XLEX�[MPP�TVIZIRX�YW�JVSQ�KIXXMRK�MPP�ERH�XEOMRK�GEVI�SJ�SYV�LIEPXL�ƼRERGIW��-R�SXLIV�[SVHW��
health is about curative care, prevention, and ƼRERGI, which together forms a comprehensive approach 
to health behavior��;I�XLMRO�SJ�LIEPXL�EW�E�XVII��[LIVI�XLI�VSSXW�W]QFSPM^I�WXEFPI�ƼRERGIW��XLI�XVYRO�
stands for adequate prevention, and the branches and leaves, which grow back when they fall off, 
symbolize curative care. 

In Chapter 1, we discuss our research on helping patients with self-care behaviors: taking 
SRIƅW�QIHMGMRIW��VIƼPPMRK�XLIQ�SR�XMQI��QSRMXSVMRK�SRIƅW�MPPRIWW��XEOMRK�QIEWYVIQIRXW��ERH�
making the required lifestyle changes to manage one’s illness. We discuss correlational 
studies we conducted on the drivers of self-care behaviors, interventions we designed to 
FSSWX�WIPJ�GEVI�FILEZMSVW��ERH�I\TIVMQIRXW�[I�VER�SR�XLI�IƾGEG]�SJ�MRXIVZIRXMSRW��-R�EPP�
this, we show the power of behavioral science in understanding and improving self-care 
behaviors: through commitment devices, reminders, goal-setting, and implementation 
intentions.

With Chapter 2, we move from curative care to prevention, starting with vaccination uptake. 
We discuss some of our research aimed at uncovering the psychological and contextual 
factors that lead to underutilization of vaccination and developing effective, scalable 
behavioral interventions that address vaccination barriers. We look at three ways to boost 
vaccination uptake: emotions, social processes, and persuasion. 

In Chapter 3, we continue our focus on prevention by discussing our work on adherence to 
a healthy lifestyle: not only exercising and eating healthy foods, but also meditating, being 
mindful, and living a meaningful life. We discuss four ways to get people to live a healthier 
lifestyle: rewards, social forces, dealing with negative feelings, and positive psychology.
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With Chapter 4��[I�QSZI�JVSQ�TVIZIRXMSR�XS�ƼRERGI��;I�HMWGYWW�WSQI�SJ�SYV�[SVO�SR�
saving for health care and health insurance in Kenya. We introduce a new digital wallet 
developed by our partner to help low-income Kenyans save for health care and for health 
MRWYVERGI��&EVVMIVW�XS�WEZMRKW�EVI�MHIRXMƼIH��ERH�[I�SJJIV�WSPYXMSRW�FEWIH�SR�WIZIVEP�
behavioral principles: XLI�TPEGIFS�IJJIGX��TVSGIHYVEP�ORS[PIHKI��KEQMƼGEXMSR��MQTPIQIRXEXMSR�
intentions, social norms, and loss aversion.

In Chapter 5,�[I�VIƽIGX�SR�SYV�methods as behavioral scientists and as designers of 
behavioral solutions. We discuss our empirical research on an old philosophical question, 
namely, to what extent TEXIVREPMWQ�MW�QSVEPP]�NYWXMƼEFPI� Campaigns based on behavioral 
science are paternalistic to a certain extent, so it’s important to understand whether (and 
YRHIV�[LEX�GMVGYQWXERGIW�TISTPI�ƼRH�XLIQ�EGGITXEFPI��-R�XLMW�PEWX�GLETXIV�[I�EPWS�HMWGYWW�
our own method of diagnosing behavioral problems: behavior mapping. Behavior mapping 
MW�E�GSPPEFSVEXMZI�ETTVSEGL�XLEX�HMEKRSWIW�WTIGMƼG�FEVVMIVW�XLEX�TVIZIRX�HIWMVEFPI�FILEZMSVW�
(or structures that promote undesirable ones) and generates potential (behaviorally-focused) 
solutions to test.

Most of the research we report on was conducted in 2019 or started earlier but was still ongoing in 
2019. The research was funded by and/or conducted in collaboration with the following organizations: 
Centene Corporation (a leading multi-national healthcare enterprise), an academic research grant from 
GlaxoSmithKline Vaccines (GSK Vaccines researches, develops, and manufactures vaccines for people 
across the life-course span), Zilveren Kruis (a Dutch health insurance company), the Joep Lange 
Institute (an Amsterdam-based activist global health and development institute), and the Robert Wood 
Johnson Foundation (a US philanthropy focused on health).
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INTRODUCTION
Jan Willem Lindemans, Jonathan Cloughesy, Jonathan Corbin

Care, prevention, and finance: The T(h)ree of Healthy Life

8EOMRK�GEVI�SJ�]SYV�LIEPXL�HSIW�RSX�NYWX�QIER�KSMRK�XS�XLI�HSGXSV�
when you are ill, and taking your medicines. It also means engaging 
in behaviors like exercise and healthy eating that will prevent you 
JVSQ�KIXXMRK�MPP�MR�XLI�ƼVWX�TPEGI��ERH�[MPP�QMXMKEXI�XLI�WIZIVMX]�[LIR�
]SY�HS�KIX�WMGO��%HHMXMSREPP]��]SY�QYWX�XEOI�GEVI�SJ�]SYV�ƼRERGIW��
FIGEYWI�LIEPXL�GEVVMIW�E�ƼRERGMEP�GSWX��-R�XLMW�VITSVX��[I�WLS[�XLI�
importance of health behaviors in each of these stages: curative 
GEVI��TVIZIRXMSR��ERH�ƼRERGI��)EGL�SJ�XLIWI�WXEKIW�EVI�IUYEPP]�
important and should be part of a comprehensive approach to 
health behavior. 

We believe health is like a tree: the roots represent health ƼRERGIW, the trunk represents prevention, 
and the branches represent care. Just as the roots allow the tree to absorb nutrients from the 
soil, so do our ƼRERGIW allow us to obtain the necessary care for our health. Then, the absorbed 
nutrients get converted into a strong trunk, strong enough to support the whole tree. The trunk is 
like prevention—it makes sure we are strong enough to withstand health shocks. Finally, a strong 
trunk supports branches and leaves. They wave in the wind, and some may break off, but with a 
solid trunk, and good roots that absorb the proper nutrients, the broken branches can heal and 
the leaves can grow again. The branches and leaves are a metaphor for care. 



XVI

In this report we will take you down the Tree of Healthy Life. 
We will start at the top with the leaves and branches (care: we’ll focus on self-care rather than 

physician interactions), then go down the trunk (prevention:�ƼVWX�PMJIWX]PI��XLIR�ZEGGMREXMSR��ERH�IRH�
at the roots (ƼRERGI��3YV�WXVEXIK]�MW�PMOI�XLEX�SJ�XLI�)RKPMWL�I\TPSVIV�.SLR�,ERRMRK�7TIOI��8S�ƼRH�XLI�
source of the Nile, Speke simply travelled upstream, until he bumped into Lake Victoria. We will do the 

same for health behaviors.

We call our path to a healthy life the 

TREE OF HEALTHY LIFE
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The report is organized as follows. 

In Chapter 1, “Self-Care: Medicines and Measurements” we discuss our research on helping 
patients with self-care behaviors. Helping patients do the right thing is crucial because we 
cannot always rely on physicians. Our research is designed to help patients do the things they 
RIIH�XS��WYGL�EW�XEOMRK�ERH�VIƼPPMRK�QIHMGEXMSR��QSRMXSVMRK�MPPRIWW��XEOMRK�QIEWYVIQIRXW��ERH�
QEOMRK�XLI�VIUYMVIH�PMJIWX]PI�GLERKIW�XS�MQTVSZI�LIEPXL��8EOMRK�ERH�VIƼPPMRK�QIHMGEXMSR��JSV�
example, is no small matter. An estimated 50% of medications for chronic diseases are not 
XEOIR�EW�TVIWGVMFIH�ERH�YT�XS���	�EVI�RIZIV�ƼPPIH�3 Every year non-adherence to medication is 
implicated in up to 125,000 deaths in the United States.4 We discuss correlational studies we 
conducted on the drivers of self-care behaviors, interventions we designed to boost self-care 
FILEZMSVW��ERH�I\TIVMQIRXW�[I�VER�SR�XLI�IƾGEG]�SJ�MRXIVZIRXMSRW��-R�EPP�XLMW��[I�WLS[�XLI�
power of behavioral science in understanding and impacting self-care behaviors: whether it 
is through commitment devices, reminders, goal-setting, implementation intentions, or other 
techniques.

With Chapters 2 and 3, we move our focus from curative care to prevention. On the Tree 
of Healthy Life, we are descending from the branches and leaves to the trunk. Our research 
investigates how we can help people build a solid trunk that will withstand wind and rain. In 
Chapter 2, “Vaccination: Beliefs and Behaviors”, we zoom in on vaccination. Vaccination is 
obviously a crucial ingredient to a preventative approach to health. Experts estimate that, 
HYVMRK�����Ɓ������ƽY�ZEGGMREXMSR�TVIZIRXIH��������MRƽYIR^E�EWWSGMEXIH�LSWTMXEPM^EXMSRW��
ERH�������MRƽYIR^E�EWWSGMEXIH�HIEXLW�5 However, uptake is much lower than what it should 
FI��-R�XLI�����Ɓ�����WIEWSR��SRP]���	�SJ�EHYPXW�VIGIMZIH�XLIMV�ƽY�WLSX�6 Psychological and 
contextual factors contribute to people’s attitudes, intentions, and behaviors surrounding 
vaccination. 

In Chapter 2, we discuss some of our research aimed at uncovering the psychological 
and contextual factors that lead to underutilization of vaccination and developing effective, 
scalable behavioral interventions that address vaccination barriers. We look at three ways 
to boost vaccination uptake: emotions, social processes and persuasion. First, people 
are not fully rational: their behavior is guided by emotions, like disgust, fear, and pain. 
By understanding the emotions behind the reluctance to get vaccinated and designing 
interventions that defuse unhelpful emotions and leverage useful emotions we can boost 
vaccination uptake. Second, people are social beings guided by social processes. People 
care about others and about what others think is the right thing to do. By manipulating social 
TVSGIWWIW�[I�GER�XLYW�MRƽYIRGI�ZEGGMREXMSR�FILEZMSVW��8LMVH��TISTPI�EVI�WYWGITXMFPI�XS�
persuasion. If we remind people of their values and frame vaccination in the context of those 
values, people’s intentions to get vaccinated increases.
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In Chapter 3, “Lifestyle: A Healthy Home and Workplace”, we discuss a second pillar of 
prevention: living a healthy lifestyle. With lifestyle we are descending even farther down the 
Tree of Healthy Life, as we move from medicine to everyday life. Because ultimately our daily 
behaviors play the largest role in determining health outcomes. Based on data between 2013 
and 2018, on any given day, about 37% of adults consume fast food and only about 23% 
of adults meet the Physical Activity Guidelines for both aerobic and muscle-strengthening 
activity. The result is that about 72% of adults age 20 and over are overweight, and about 15% 
have diabetes. In addition to physical health, mental well-being is another major facet of living 
a healthy lifestyle. Life satisfaction and happiness are goals in and of themselves, but they are 
also positively associated with better overall health outcomes.7 

Our research shows that progress toward a healthy lifestyle can be made via a nuanced 
use of material and immaterial rewards, of personal and social approaches, and positive 
and negative forces at home and in the workplace. In the third chapter, we discuss several 
solutions we designed based on principles of behavioral science. We offer four broad 
categories of solutions: rewards, social forces, dealing with negative feelings, and positive 
psychology. In the category of rewards, we will discuss several solutions: monetary incentives, 
taking away rather than giving (leveraging “loss aversion”), paying people not only to exercise, 
but also to meditate, creating a feeling of progress (leveraging the “goal gradient” effect), 
KEQMƼGEXMSR��TSMRXW��HMWGSYRXW��ERH�LIEPXL�JIIHFEGO�JVEQIH�EW�ƈ6IEP�%KIƉ��-R�XLI�GEXIKSV]�SJ�
social forces, we investigate two solutions: digital coaching, and a novel social-coordination 
device we developed. The third category of solutions deal with negative feelings. We present 
two solutions: the idea of reappraising pain as something good, and the strategy of focusing 
on the immediate mechanisms rather than on the future harms (leveraging “present bias”). 
Finally, the fourth category is solutions based on positive psychology, that is, the branch of 
TW]GLSPSK]�XLEX�JSGYWIW�SR�TSWMXMZI�I\TIVMIRGIW��ƽSYVMWLMRK��XLI�KSSH�PMJI��ERH�LETTMRIWW��;I�
HMWGYWW�X[S�WSPYXMSRW��VIƽIGXMSR�SR�TYVTSWI�MR�PMJI��ERH�LETTMRIWW�GLEPPIRKIW���

With Chapter 4, “Finance: Saving for Health Care and Health Insurance”, we move from the 
domain of prevention to that of ƼRERGI� In our metaphor of the Tree of Healthy Life, we have 
now descended to the roots of the tree: where it should all start. Because without proper 
ƼRERGIW�[I�GERRSX�TPER�JSV�E�LIEPXL]�PMJI��-R�XLI�GLETXIV��[I�HMWGYWW�WSQI�SJ�SYV�[SVO�SR�
saving for health care and health insurance in Kenya. In 2015–2016, a bit more than one in 
three Kenyans lived on less than the international poverty line (US$1.90 per day in 2011 PPP). 
Poverty obviously has dire consequences for health. It’s estimated that 150,000 Kenyan 
children died from preventable causes in 2011 alone. Low-income Kenyans cannot afford to 
get treatment for themselves or their children, particularly those living in informal settlements 
ERH�VYVEP�EVIEW��7EZMRK�JSV�LIEPXL�GEVI�ERH�LIEPXL�MRWYVERGI�GER�FI�HMƾGYPX��FYX�PMJI�WEZMRK��
Unfortunately, health insurance coverage in Kenya is very low (about 19% nationally). 
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In the fourth chapter, we discuss some of our work with M-TIBA, a new digital wallet to help 
low-income Kenyans save for health care and for health insurance. We discuss barriers and 
catalysts for users saving money into the wallet. We propose several solutions: placebo 
insurance cards to increase trust, a savings game to get the mechanics of saving into one’s 
ƼRKIVW��XLEX�MW��XS�MQTVSZI�procedural knowledge, a calendar to plan and track savings, and 
messaging that leverage social norms��;I�EPWS�HMWGYWW�XLI�TVSQMWI�SJ��ERH�HMƾGYPX]�[MXL�
leveraging remittances from family or friends to fund health insurance in a context with weak 
WSGMEP�RSVQW�SR�WEZMRK�ERH�MRWYVERGI��*MREPP]��[I�FVMIƽ]�HMWGYWW�LS[�XS�RYHKI�TISTPI�XS�WMKR�
up for insurance with loss aversion vouchers.

In Chapter 5��ƈ6IƽIGXMSR��+SSH�1IXLSHW�JSV�&ILEZMSV�'LERKIƉ��[I�VIƽIGX�SR�SYV�QIXLSHW�
EW�FILEZMSVEP�WGMIRXMWXW�ERH�EW�HIWMKRIVW�SJ�FILEZMSVEP�WSPYXMSRW��-R�E�ƼVWX�WIGXMSR�[I�JSGYW�
SR�XLI�QSVEP�UYIWXMSR�SJ�[LMGL�QIXLSHW�SJ�FILEZMSV�GLERKI�EVI�QSVEPP]�NYWXMƼEFPI��8LI�
problem is that behavioral science interventions are in a sense paternalistic. They involve 
attempting to change someone’s behavior for their own good, but without solely relying on 
XLMW�TIVWSRWƅ�S[R�JVII�[MPP�ERH�GLSMGI��8LI�UYIWXMSR�EFSYX�XLI�NYWXMƼEFMPMX]�SJ�TEXIVREPMWQ�MW�
an old philosophical problem. Rather than adding yet more arguments to this debate, the last 
chapter discusses some results of empirical studies we ran to understand what people care 
EFSYX�[LIR�HIGMHMRK�MJ�HMJJIVIRX�FILEZMSVEP�MRXIVZIRXMSRW�EVI�NYWXMƼEFPI��-R�XLI�WIGSRH�WIGXMSR��
[I�PIEZI�XLI�QSVEP�UYIWXMSR�SJ�NYWXMƼEFPI�QIXLSHW�EWMHI�ERH�HMWGYWW�SYV�S[R�QIXLSH�SJ�
diagnosing behavioral problems: behavior mapping. Behavior mapping is a collaborative way 
to narrow down a list of possible behavioral problems and solutions to focus on. It is often 
SRI�SJ�XLI�ƼVWX�XLMRKW�[I�[MPP�HS�XSKIXLIV�[MXL�E�TEVXRIV�EX�XLI�WXEVX�SJ�E�WTSRWSVWLMT�SV�
collaboration.
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Mean: This is the average of all the measurements in the sample (the sum divided by the count.)
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SELF-CARE:
MEDICATIONS AND 
MEASUREMENTS
Jenna Clark, Jonathan Cloughesy, Shanta Ricks, Julia O’Brien, Rachel Kahn, Aline 
Holzwarth, Julie Miller, Rebecca Rayburn-Reeves, Judson Bonick, Jan Willem Lindemans

Introduction

When we are ill, we go see a doctor. But the doctor can’t do everything 
for us. We still need to take our medication, monitor our illness, and 
measure our weight, cholesterol, blood sugar, and so much more in 
order to maintain our health. With so much to do, it’s no wonder we 
struggle to care for ourselves.

Medication adherence is one example of where we struggle. Prescription medications are a part of life 
JSV�RIEVP]���	�SJ�%QIVMGERW��ERH�E�JYPP���	�XEOI�EX�PIEWX�ƼZI�QIHMGEXMSRW��1IHMGEXMSRW�VIP]�SR�TVSTIV�
usage in order to be effective, however, an estimated 50% of medications for chronic diseases are not 
XEOIR�EW�TVIWGVMFIH�ERH�YT�XS���	�EVI�RIZIV�ƼPPIH�1 Non-adherence to medication is implicated in up 
to 50% of failed treatments, 125,000 deaths, and about 25% of hospitalizations in the United States 
every year.2 Medication non-adherence costs the US healthcare system hundreds of billions of dollars 
a year, resulting in unnecessary hospitalizations, drug resistance, and even death.

In this chapter, we discuss our research on self-care: we describe experimental interventions that can 
make us better at caring for our own health as well as correlational studies that hint at the drivers 
and barriers to self-care. In our metaphor of the Tree of Healthy Life, care is the branches and leaves 
�WII�MQEKI�FIPS[��-R�PEXIV�GLETXIVW�[I�[MPP�HMWGYWW�TVIZIRXMSR�ERH�ƼRERGI��XLI�XVYROW�ERH�VSSXW�YTSR�
which care should be built.
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Lose your apps if you don’t take your medication   EXPERIMENT  COMPLETE

Most people intend to take their medications on time, but good intentions often don’t translate into 
action. We wondered whether we could use a novel commitment device to help people commit to 
taking their medication by setting up future consequences if their actions failed to align with their 
intentions.

A commitment device is a decision a person makes in the present that is 
intended to limit their behavior in the future, usually in order to avoid a negative 
GSRWIUYIRGI�SV�EGLMIZI�PSRK�XIVQ�KSEPW��8LI�QSWX�JEQSYW�GSQQMXQIRX�HIZMGI�
comes from Homer in the tale of Odysseus. Knowing that his ship would soon 
sail past the irresistible song of the Sirens, Odysseus ordered his men to cover 
their ears and strap him to the mast of the ship. By doing so, Odysseus used a 
commitment device: he made a decision in the present to limit his behavior in 
the future, avoiding his crews’ death at the hands of the Sirens.

Reading: Rogers, T., Milkman, K. L., & Volpp, K. G. (2014). Commitment devices: Using initiatives 
to change behavior. Journal of American Medical Association, 311(20), 2065–2066. https://doi.
SVK���������NEQE����������

BEHAVIORAL 
SCIENCE

https://doi.org/10.1001/jama.2014.3485
https://doi.org/10.1001/jama.2014.3485
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We hypothesized that participants who set a commitment device with consequences for failure would 
FI�QSVI�EHLIVIRX�XS�XLIMV�QIHMGEXMSR�VIKMQIR�XLER�XLSWI�[LS�HMH�RSX��8LI�WTIGMƼG�GSQQMXQIRX�
device that we tested was a daily consequence for missing a medication dose: if participants missed a 
dose of their “medication” (which, in this case was the foul-tasting multivitamin Poly-vi-sol with Iron), 
they would lose access to the apps on their smartphone for the remainder of the day.

Participants with Android smartphones were randomized to 
use the App Interrupts commitment device program or to a 
no-intervention control in the Pattern Health mobile application. 
Those assigned to the App Interrupts condition were given a 
choice: they could only block their “fun” apps (such as games, 
video, social networking apps and music), or could opt in to raise 
the stakes to also include their “functional” apps (such as maps, 
browsers and email). All participants downloaded the Pattern 
Health mobile application and were asked to track each time they 
took their medication through the app.

We found that the group of participants assigned to use the 
App Interrupts program were more adherent to their medication 
regimen over the course of the study than participants who did 
not use the App Interrupts program.

This effect on adherence was even more pronounced among participants who opted in to additionally 
block their “functional” apps.
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The App Interrupts condition was 8% more adherent on average to their medication regimen (and as 
much as 11%) than the control group. But the implications of this research extend beyond medication 
adherence. If we can use commitment devices to help people stick to their health goals, we can 
impact a wide variety of health behaviors, from exercise to disease management.

Read more about this study on the Pattern Health website. 

Calendar reminders for medication refill requests   EXPERIMENT  COMPLETE

0MJI�MW�FYW]�ERH�MX�MW�IEW]�XS�JSVKIX�WQEPP�XEWOW��PMOI�TMGOMRK�YT�QMPO�EX�XLI�KVSGIV]�WXSVI�SV�VIƼPPMRK�E�
prescription at the pharmacy. To combat this tendency, we designed a simple but effective intervention 
XS�MRGVIEWI�TVIWGVMTXMSR�VIƼPPW�

We partnered with a large national pharmacy to deploy our intervention. Just over 170,000 pharmacy 
GYWXSQIVW�[IVI�VERHSQP]�EWWMKRIH�XS�E�GSRXVSP��[LS�VIGIMZIH�XVEHMXMSREP�717�VIƼPP�VIQMRHIVW��SV�
ER�I\TIVMQIRXEP�GSRHMXMSR��[LS�VIGIMZIH�E�PMRO�XLEX�GVIEXIH�E�HMKMXEP�GEPIRHEV�VIQMRHIV�XS�VIƼPP�XLIMV�
TVIWGVMTXMSR�E�JI[�HE]W�FIJSVI�XLI�VIƼPP�[EW�HYI�

7IRHMRK�TEXMIRXW�E�GEPIRHEV�VIQMRHIV�XS�VIƼPP�XLIMV�TVIWGVMTXMSR�VIWYPXIH�MR�QSVI�QIHMGEXMSR�VIƼPP�
VIUYIWXW�XLER�XLI�XVEHMXMSREP�VIQMRHIV��6IGIMZMRK�GEPIRHEV�VIQMRHIVW�MRGVIEWIH�TVIWGVMTXMSR�VIƼPP�
VIUYIWXW�F]����	�GSQTEVIH�XS�XLSWI�[LS�VIGIMZIH�E�XVEHMXMSREP�VIQMRHIV��-QTSVXERXP]��XLIWI�ƼRHMRKW�
EVI�SRP]�JSV�GYWXSQIVW�[MXL�VIƼPPW�VIQEMRMRK�SR�XLIMV�TVIWGVMTXMSRW��4EVXMGMTERXW�[MXLSYX�VIQEMRMRK�
VIƼPPW�[SYPH�RIIH�XS�GSQTPIXI�EHHMXMSREP�WXITW�FIJSVI�E�WYFWIUYIRX�VIƼPP�GSYPH�FI�GEPPIH�MR��8LIVIJSVI��
the calendar reminder was not relevant at the time that they received it.
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If scaled up across the national pharmacy, our intervention could translate into more prescriptions being 
VIƼPPIH��MQTVSZMRK�QIHMGEXMSR�EHLIVIRGI��SZIVEPP�LIEPXL��ERH�GSWX�WEZMRKW�JSV�TLEVQEGMIW�

Purpose in life and medication adherence   SURVEY  COMPLETE

As we’ve learned, medication non-adherence is a preventable problem. It’s imperative that we 
understand what factors are associated with medication adherence to help people take their medication 
as prescribed. To do so, we conducted a correlational study that explored relationships between 
medication adherence, blood sugar levels (HbA1c), and psychosocial factors among 612 participants. 

;I�JSYRH�ER�MRXIVIWXMRK�GSRRIGXMSR�FIX[IIR�TW]GLSPSKMGEP�[IPP�FIMRK�ERH�FILEZMSV��7TIGMƼGEPP]��[I�
found that those who have a higher sense of purpose in life tend to achieve greater adherence to their 
hypertension medication. This relationship can be further explored by designing experimental studies to 
examine the potential for a causal relationship between purpose in life and medical decision making. 

At CAH Health, we are developing an empirically validated purpose in life intervention to increase positive 
health behaviors, such as medication adherence. We are creating the intervention in two stages. First, 
our goal is to explore the best way(s) of manipulating purpose in life through empirical evidence. Second, 
we will aim to see if there is a causal relationship between purpose in life and health behaviors, as 
well as to understand the mediators that underlies the relationship between purpose in life and health 
behavior based on previous research and testing of proposed mechanisms.

Reminders serve to help us remember to do important tasks that we may 
otherwise forget. Forgetting to incorporate a healthy behavior into one’s 
WGLIHYPI��WYGL�EW�XEOMRK�TVIWGVMFIH�QIHMGEXMSR�EX�E�WTIGMƼIH�XMQI��MW�SRI�SJ�
the main barriers to treatment adherence. Utilizing electronic reminders has 
been shown to improve patient adherence to treatment, and provides a low-cost 
solution to the forgetting barrier. 

6IEHMRK��:IVZPSIX��1���0MRR��%��.���ZER�;IIVX��.��'���HI�&EOOIV��(��,���&SYZ]��1��0���
�ZER�(MNO��0��
(2012). The effectiveness of interventions using electronic reminders to improve adherence to 
chronic medication: A systematic review of the literature. Journal of American Medical Informatics 
Association, 19(5), 696–704. LXXTW���HSM�SVK���������EQMENRP������������

BEHAVIORAL 
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https://doi.org/10.1136/amiajnl-2011-000748
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Reaching the breaking point: The challenge of diabetes self-management
SURVEY  COMPLETE

Preventing and managing type II diabetes is a public health priority for the United States. Although 
WYFWXERXMEP�WGMIRXMƼG�TVSKVIWW�LEW�FIIR�QEHI�XS[EVH�MQTVSZMRK�HMEFIXIW�GEVI��WIPJ�QEREKIQIRX�
of diabetes remains a challenging task. Critically, many individuals living with diabetes struggle to 
control their glycated hemoglobin (HbA1c), a measure used to indicate average blood sugar level over 
the past two to three months. As blood sugar levels increase, so does the risk of experiencing health 
complications from the disease.
 
8S�IZEPYEXI�[LMGL�JEGXSVW�MRƽYIRGI�IJJIGXMZI�HMEFIXIW�WIPJ�QEREKIQIRX��[I�WYVZI]IH�SZIV������
individuals diagnosed with type II diabetes. The survey was designed to uncover how knowledge about 
diabetes self-management relates to HbA1c.

Our research showed that knowledge about self-management has a negligible impact on HbA1c. 
,S[IZIV��LMKLIV�,F%�G�PIZIPW�[IVI�EWWSGMEXIH�[MXL�E�WTIGMƼG�X]TI�SJ�WIPJ�VIKYPEXSV]�JEMPYVI�XLEX�[I�GEPP�
breaking points. 

Breaking points occur when one seeks emotional relief by overindulging in unhealthy food or engaging 
in other unhealthy behaviors, such as smoking, drinking, or drugs. Our research suggests that 46% of 
people with diabetes experience breaking points more than once per week.

For patients with diabetes, effective management often involves intensive and comprehensive lifestyle 
changes. People with diabetes must resist pleasurable but unhealthy behaviors and engage in 
unpleasant but salutatory behaviors. This continuous need to monitor one’s behavior may contribute 
to the fatigue and poor mood often experienced by diabetes patients. In a vicious cycle, poor mood can 
then reduce individuals’ ability to regulate their behavior. Indeed, our research shows that people who 
have lower energy and feel less happy experience more breaking points.
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People with higher HbA1c levels are more likely to experience 
breaking points.”

Future research might focus on the emotional and psychological health of individuals with diabetes 
as a key pathway to improving diabetes self-management. Preventing and managing breaking points 
is a critical area of focus for researchers, educators, and healthcare professionals to help people with 
diabetes live healthy lives.

Better understanding breaking points in diabetes patients  
SURVEY  COMPLETE

Our initial research suggested that breaking points are linked to diabetics’ health, but many questions 
VIQEMR�EFSYX�LS[�ERH�[L]��8S�MRZIWXMKEXI�XLI�WTIGMƼG�IJJIGXW�SJ�FVIEOMRK�TSMRXW��[I�HMZMHIH�XLIQ�
into two types: controlled breaking points, where people choose to give in to temptation, versus 
uncontrolled breaking points, where people feel unable to resist temptation any longer.

We conducted a second study looking at breaking points in a sample of 205 people with type II 
diabetes. We wanted to see if the link between breaking points and health outcomes was better 
explained by health behaviors like diet and exercise or by psychological factors like diabetes self-
IƾGEG]�ERH�EKIRG]�

Predictors of breaking points
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Taller positive bars indicate a stronger positive relationship—for example, the more uncontrolled 
breaking points a person had, the higher their blood sugar. Taller negative bars indicate a 
WXVSRKIV�RIKEXMZI�VIPEXMSRWLMTƂJSV�I\EQTPI��XLI�QSVI�E�TIVWSR�LEH�HMEFIXIW�WIPJ�IƾGEG]��XLI�
lower their blood sugar.
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3YV�WIGSRH�WXYH]�VITPMGEXIH�XLI�ƼRHMRK�XLEX�FVIEOMRK�TSMRXW�EVI�PMROIH�XS�FPSSH�WYKEV�PIZIPW��,F%�G��
However, this study was able to determine that it wasn’t just about the indulgences breaking points 
represent. Only uncontrolled breaking points were linked to higher HbA1c, even though controlled 
breaking points represent the same basic behaviors.
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We also found that breaking points don’t seem to be linked to many of the conventional explanations 
for poor health. People with more breaking points don’t have worse overall diet, exercise, or diabetes 
self-care behaviors.

What sets people with breaking points apart is their psychological state. People who have more 
FVIEOMRK�TSMRXW�LEZI�PS[IV�WIPJ�IƾGEG]��8LI]�EPWS�VITSVX�JIIPMRK�QSVI�LIPTPIWWRIWW��-R�SXLIV�[SVHW��
people with more breaking points report feeling less capable of managing their temptations, and more 
likely to believe that their tendency to give in to temptation is an innate thing about themselves that 
they can’t change. 

Although this work is still preliminary, it tells an interesting story. People with chronic illnesses struggle 
to meet an incredible number of challenges in their day-to-day life. Experiencing breaking points can 
teach people that they lack control over their lives, which can lead to more breaking points in the 
future—a vicious cycle of negativity. Interventions that help people regulate their emotions and avoid 
temptation have real promise for interrupting this cycle. 

 

Reminders for diabetes and hypertension patients   EXPERIMENT  COMPLETE

Successfully managing a chronic disease, such as hypertension or diabetes, requires patients to 
monitor biomarkers (such as blood pressure or blood glucose levels) that predict disease progression. 
If left unchecked, chronic diseases typically follow a pattern of progression over time, resulting 
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in rising medical costs, as well as higher morbidity and mortality rates. Although consistent and 
frequent monitoring helps reduce disease-related illnesses, many people struggle to incorporate 
regular measurements into their daily lives. Part of this challenge can be attributed to the discomfort 
that comes from receiving bad news such as a high blood pressure reading, the negative stigma 
EWWSGMEXIH�[MXL�LEZMRK�E�GLVSRMG�HMWIEWI��ERH�XLI�HMƾGYPX]�EWWMQMPEXMRK�RI[�FILEZMSVW�MRXS�SRIƅW�
existing daily routines. 

Sometimes we need external tools to help us succeed in changing our behavioral patterns. Setting 
reminders, for example, help us engage in the right behavior at the right time while reducing the 
cognitive load of having to constantly keep information readily at the top of mind. 

In working with our partners from PharmAccess and the Joep Lange Institute, we’ve examined the 
effect of a mobile health platform called Afya Pap, designed for Kenyans who’ve been diagnosed 
with hypertension and/or diabetes, on the management of their disease over time. Given the 
poor measurement adherence in this population using the Afya Pap platform, we examined the 
effectiveness of different reminder messages on measurement adherence, as well as on general 
engagement with the Afya Pap program, such as attendance at monthly patient group meetings. 

-R�7XYH]����[I�WIRX�VIQMRHIVW�GSQMRK�JVSQ�IMXLIV�XLI�TEXMIRXƅW�4VIJIVVIH�'PMRMG��EW�WTIGMƼIH�MR�XLIMV�
onboarding survey) or their mobile health wallet platform, which was the default source. We found that 
when the reminder message came from the patient’s Preferred Clinic, measurement adherence was 
slightly higher than if the reminder came from the general messaging source; however there were not 
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enough measurements overall to detect meaningful differences across groups. Additionally, we found 
an almost three-fold increase in attendance at the monthly patient group meeting when comparing 
attendance before and during the reminder intervention. These results suggest that receiving a 
reminder message, regardless of whether the message came from the patient’s mobile health wallet 
or their Preferred Clinic, motivated these patients to increase their engagement with the Afya Pap 
program. Overall, it appears that sending personalized reminders increases patient engagement with 
their chronic disease and may represent one low-cost intervention that can positively impact eHealth 
management.

We’ve also done consulting work with our partners and the makers of the Afya Pap app, where 
we’ve provided suggestions on how to improve the app’s overall quality. One issue found early in 
development was that Afya Pap users were seldom entering their measurements into the app. In order 
to reduce the friction involved in inputting measurements, we suggested simplifying the steps needed 
to successfully complete this task, and we also suggested adding a positive feedback screen after the 
measurement was entered to reinforce the behavior of inputting the blood pressure or blood glucose 
reading. These changes have resulted in a more user-friendly interface that provides immediate 
feedback for the desired behavior. 

Implementation intentions for weight tracking among congestive heart 
failure patients   EXPERIMENT  COMPLETE

Weight tracking is an important component of disease management for heart failure patients, as 
WYHHIR�[IMKLX�KEMR��MR�XLI�JSVQ�SJ�ƽYMH�VIXIRXMSR�GER�FI�E�W]QTXSQ�SJ�E�FMKKIV�TVSFPIQ�XLEX�GER�PIEH�
to rehospitalization. Weight tracking can generate important life and cost savings by preventing heart 
failure patients from having an emergency.
 
We investigated whether 
implementation intentions could be a 
useful tool to help patients step on the 
scale on demand.  Although behavioral 
interventions utilizing implementation 
intentions often target one-time 
behaviors, our intervention used the 
strategy repeatedly over the course of 
six months to test whether their impact 
would hold over an extended duration.

In a six month study with 26 
congestive heart failure patients, 
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[I�KEZI�TEVXMGMTERXW�E�WQEVX�WGEPI�ERH�WIRX�X[S�RSXMƼGEXMSRW�IEGL�[IIO�XS�WIX�ER�MQTPIQIRXEXMSR�
MRXIRXMSR�XLVSYKL�XLI�4EXXIVR�,IEPXL�QSFMPI�ETT��8LIWI�RSXMƼGEXMSRW�WIVZIH�EW�ER�SR�HIQERH�
prompt to take a weight measurement that evening. In the app, participants chose an evening activity 
(e.g. “after I brush my teeth”) that would serve as a cue for participants to weigh themselves. All 
participants were also asked to take a weight measurement every morning.

We found that when patients set an implementation intention to specify when they would step on 
the scale later that day, they weighed themselves an average of 71% of the time across the six month 
intervention. When they failed to set their implementation intention, that number dropped to 36%.

IMPLEMENTATION INTENTIONS LED TO GREATER WEIGHT TRACKING
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An implementation intention refers to an “if-then” plan, stating that if a certain 
situation occurs (e.g., if I arrive home from work), then I will respond in a certain 
[E]��I�K���XLIR�-�[MPP�KS�GLERKI�MRXS�Q]�I\IVGMWI�GPSXLIW��8LMW�WTIGMƼG�X]TI�
of plan has been shown to impact behavior across many domains, including 
exercise, vaccination, and fruit and vegetable consumption.

Reading: Gollwitzer, P. M. (1999). Implementation intentions: Strong effects of simple plans. 
American Psychologist, 54�������Ɓ�����LXXTW���HSM�SVK�����������������<���������

BEHAVIORAL 
SCIENCE

https://doi.org/10.1037/0003-066X.54.7.493
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In addition, consistent weight tracking in the baseline period (before the patients were prompted 
to set implementation intentions) was not associated with more consistent weight tracking in 
the intervention period. This suggests that the results cannot simply be explained by individual 
differences, such as more adherent people setting implementation intentions.

;IMKLX�ƽYGXYEXMSRW�GER�FI�E�HERKIVSYW�MRHMGEXSV�JSV�TEXMIRXW�[MXL�LIEVX�JEMPYVI��-RGVIEWIW�MR�[IMKLX�
need to be caught early to provide the appropriate care (such as adjusting medication dosage), 
reducing the likelihood of hospitalization. The implementation intention intervention used in this 
study was simple to implement, low cost, and highly effective at increasing weight tracking. Given 
XLI�TVEGXMGEP�FIRIƼXW�ERH�HSGYQIRXIH�IƾGEG]��MQTPIQIRXEXMSR�MRXIRXMSRW�WLSYPH�FI�GSRWMHIVIH�
wherever possible as a low-cost, high-impact intervention.

Read more about this study on the Pattern Health website. 

Conclusion
Self-care is indispensable for maintaining good health. Yet more often than we’d like to admit, we 
WXVYKKPI�XS�HS�XLI�XLMRKW�XLEX�[MPP�OIIT�YT�LIEPXL]��;I�JSVKIX�XS�XEOI�ERH�VIƼPP�SYV�QIHMGEXMSR��FYJJIV�
our stress with an unhealthy snack, deprioritize our appointments, and skip our measurements. 
However, the tools of behavioral science can help us combat the challenge of self-care. In the sections 
above, we describe our research testing three different behavioral science strategies—commitment 
devices, digital reminders, and implementation intentions—all of which successfully improved our 
ability to take our medication, check our blood sugar, and track our weight. In addition, we uncovered 
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Introduction

In this chapter, we change our focus from care to prevention. 
Vaccination is one of the most effective disease-prevention 
MRXIVZIRXMSRW�SJ�SYV�XMQI��)\TIVXW�IWXMQEXI�XLEX�HYVMRK�����Ɓ�����
EPSRI��ƽY�ZEGGMREXMSR�TVIZIRXIH��������MRƽYIR^E�EWWSGMEXIH�
LSWTMXEPM^EXMSRW�ERH�������MRƽYIR^E�EWWSGMEXIH�HIEXLW�MR�XLI�9�7�1 Yet, 
even when vaccines are widely available, vaccination rates are lower 
XLER�XLI]�WLSYPH�FI��%W�ER�I\EQTPI��MR�XLI�����Ɓ�����ƽY�WIEWSR��SRP]�
��	�SJ�EHYPXW�VIGIMZIH�XLIMV�ƽY�WLSX�2

Our research aims to uncover the psychological and contextual factors that lead to underutilization of 
vaccination and develop effective, scalable behavioral interventions that address vaccination barriers. 

We have prioritized three psychological areas for our research to take the most comprehensive 
approach possible to the problem of vaccination uptake. This chapter summarizes a selection of 
studies from these areas:

1. Emotion: What interventions can reduce the aversive qualities of vaccination and make 
vaccination more pleasurable? Which emotions (such as disgust, fear, and responses to pain) 
act as barriers or promoters of vaccination?
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2. Social Processes: To what extent can social norms, social pressure, and identity be used to 
increase vaccination?

3. Persuasion: What interventions shift strong negative attitudes toward vaccination?

;I�LEZI�RS[�GSQTPIXIH�X[IPZI�PEF�WXYHMIW�ERH�ƼZI�ƼIPH�MRXIVZIRXMSRW��ERH�XLMW�VITSVX�WYQQEVM^IW�E�
small selection of these studies. To learn more about our overall approach and research hypotheses, 

download our 2018 white paper Increasing Vaccination: A Behavioral Science Approach. 

3YV�ZEGGMREXMSR�VIWIEVGL�MW�JYRHIH�F]�ER�EGEHIQMG�KVERX�JVSQ�+7/�:EGGMRIW��3YV�ƼIPH�MRXIVZIRXMSRW�
delivered with Centene are implemented and funded through the Centene Center for Health 
Transformation. 

Cognitive dissonance and maternal vaccination   EXPERIMENT  COMPLETE

Eighty percent of people agree that adult vaccination is an important priority for the public—but only 
��	�SJ�EHYPXW�VIGIMZIH�XLIMV�ƽY�WLSX�MR�XLI�����Ɓ�����WIEWSR�2,3 Flu shots are one of many areas 
in life where people’s behaviors do not match their attitudes. This kind of discrepancy can produce 
cognitive dissonance, an uncomfortable state of negative emotion that motivates people to bring their 
beliefs and actions into agreement. In a series of three experiments, we investigated how cognitive 
dissonance could be used to make people who support vaccination in the abstract more likely to 
VIGIMZI�XLIMV�ƽY�WLSXW�

https://advanced-hindsight.com/wp-content/uploads/2018/04/Increasing_Vaccination_Uptake_CAH.pdf
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-R�SYV�ƼVWX�WXYH]��[I�VIGVYMXIH�����QSXLIVW�[MXL�E�WIGSRH�GLMPH�SR�XLI�[E]�ERH�EWOIH�XLIQ�XS�VIEH�
IMXLIV�ER�SVHMREV]�TEWWEKI�EHZMWMRK�XLIQ�XS�VIGIMZI�XLI�ƽY�WLSX�SV�E�TEVXMGYPEVP]�JVMKLXIRMRK�TEWWEKI�
EFSYX�XLI�VMWOW�SJ�XLI�ƽY�[LMPI�TVIKRERX��;I�XLIR�EWOIH�XLIQ�[LIXLIV�SV�RSX�XLI]ƅH�VIGIMZIH�XLI�ƽY�
shot in their last pregnancy and asked them to explain why.

6IEHMRK�XLI�JVMKLXIRMRK�TEWWEKI�LEH�E�WXVSRK�IJJIGX�SR�[SQIR�[LS�LEH�RSX�VIGIMZIH�XLI�ƽY�WLSX�MR�
their last pregnancy. The percentage reporting strong intentions to get vaccinated among women 
[LS�HMH�RSX�VIGIMZI�XLI�ƽY�WLSX�MR�XLIMV�PEWX�TVIKRERG]�NYQTIH�JVSQ�����	�MR�XLI�SVHMREV]�TEWWEKI�
to 9.38% in the fear group. An equal increase in behavior would translate to 106,797 more vaccinated 
mothers a year across the U.S.

Reading a fear-inducing passage about the risks of the flu 
when pregnant boosted strong intentions to get vaccinated 
from 6.6% to 9.4%, potentially translating into 106,797 more 
vaccinated mothers each year across the U.S.

8LI�ƼRHMRKW�SJ�XLMW�WXYH]�WYKKIWX�XLEX�GSKRMXMZI�HMWWSRERGI�LEW�ER�MRXIVIWXMRK�VSPI�XS�TPE]�MR�
vaccination decisions, but our design wasn’t fully experimental. It makes sense that fear-based 
QIWWEKMRK�SRP]�EJJIGXW�[SQIR�[LS�HMHRƅX�VIGIMZI�XLI�ƽY�WLSX�MR�XLIMV�PEWX�TVIKRERG]��FYX�[I�GERƅX�
rule out other explanations. Instead of using a randomized controlled trial, we looked at differences 
FIX[IIR�[SQIR�[LS�KSX�XLI�ƽY�WLSX�MR�XLIMV�PEWX�TVIKRERG]�ERH�XLSWI�[LS�HMHRƅX��*SV�I\EQTPI��
QE]FI�[SQIR�[LS�KSX�XLI�ƽY�WLSX�MR�XLIMV�PEWX�TVIKRERG]�[IVI�QSVI�GSRWGMIRXMSYW��ERH�XLMW�
explained the difference in their reactions. To move further with cognitive dissonance, we had to 
create it in the lab.

Cognitive dissonance is an uncomfortable sense of tension between one’s 
beliefs and actions. The unpleasant feeling of dissonance motivates people to 
change either their beliefs or their behavior so they can feel internally consistent 
again.

Reading: Festinger, L. (1962). Cognitive dissonance. 7GMIRXMƼG�%QIVMGER�����������Ɓ�����https://
[[[�NWXSV�SVK�WXEFPI�����������������
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https://www.jstor.org/stable/10.2307/24936719
https://www.jstor.org/stable/10.2307/24936719


22VACCINATION: BELIEFS AND BEHAVIORS

Creating cognitive dissonance to encourage flu shots   EXPERIMENT  COMPLETE

-R�SYV�WIGSRH�WXYH]�SR�GSKRMXMZI�HMWWSRERGI��[I�XSSO�����TISTPI�[LS�LEH�RSX�EP[E]W�VIGIMZIH�XLI�ƽY�
WLSX�ERH�EWOIH�XLIQ�EFSYX�XLIMV�EXXMXYHI�XS[EVH�XLI�ƽY�WLSX�MR�SVHIV�XS�QEOI�XLIQ�JIIP�HMWWSRERGI��
;I�XLIR�EWOIH�LEPJ�SJ�XLSWI�TISTPI�XS�[VMXI�EFSYX�[L]�MX�MW�MQTSVXERX�XS�KIX�XLIMV�ƽY�WLSX�IZIV]�]IEV��
and to share their writing as part of a public sharing campaign. This would make for a very strong in-
tervention: not only would people have to face up that they hadn’t lived up to their attitudes, they’d also 
have to put those attitudes out there publicly.

;I�I\TIGXIH�XLEX�TISTPI�[LS�LEH�FIIR�EWOIH�XS�XLMRO�EFSYX�XLIMV�EXXMXYHIW�XS[EVH�XLI�ƽY�WLSX�[SYPH�
feel dissonance. Moreover, we expected that the dissonance would be even stronger for those who’d 
also written about their attitudes and shared them publicly.

;I�JSYRH�XLEX�NYWX�XLMROMRK�EFSYX�SRIƅW�S[R�EXXMXYHI�XS[EVH�XLI�ƽY�WLSX�HMH�RSX�GLERKI�MRXIRXMSRW��FYX�
LEZMRK�XS�[VMXI�JSV�E�TYFPMG�WLEVMRK�GEQTEMKR�VIWYPXIH�MR���	�LMKLIV�MRXIRXMSRW�XS�VIGIMZI�XLI�ƽY�WLSX�

Two interesting things appear to happen in the writing task. People are articulating their beliefs, which 
might serve as a sort of self-persuasion, and people are pledging to publicize their beliefs, which 
might make them feel required to live up to them. This experiment can’t tell the full story about why 
dissonance works: is it writing, or sharing?

The mechanisms of cognitive dissonance and vaccination  
EXPERIMENT  COMPLETE

����TISTPI�[LS�HMHRƅX�VIGIMZI�XLI�ƽY�WLSX�IZIV]�]IEV�TEVXMGMTEXIH�MR�SYV�XLMVH�WXYH]�XS�KIX�EX�XLI�LIEVX�
of this question. We used a more complicated design to tease apart the effects of just writing about 
vaccination versus sharing your writing with the public.
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%�XLMVH�SJ�SYV�TEVXMGMTERXW�HMHRƅX�[VMXI�ER]XLMRK��ERSXLIV�XLMVH�[VSXI�EFSYX�LS[�MQTSVXERX�]IEVP]�ƽY�
ZEGGMREXMSR�MW��ERH�XLI�ƼREP�XLMVH�[VSXI�EFSYX�XLI�MQTSVXERGI�SJ�]IEVP]�ƽY�ZEGGMREXMSR�EJXIV�XLMROMRK�
about their own vaccination beliefs. Our participants were also asked to sign a pledge to share their 
thoughts about vaccination publicly or not. 

This design lets us vary the level of dissonance with the writing task, and then vary the level of public 
accountability with the pledge. It also lets us look at different mechanisms, like emotions or beliefs, 
that might explain our results.

;I�I\TIGXIH�XS�ƼRH�XLEX�FSXL�HMWWSRERGI�ERH�TYFPMG�EGGSYRXEFMPMX]�[SYPH�MRGVIEWI�MRXIRXMSRW�XS�
vaccinate, and that the combination of the two would be the most successful. In our data, both the 
writing task and the public pledge increased intentions to vaccinate, and combining them increased 
vaccination intentions by a full 41%. 

Why did both dissonance and public accountability matter? Further analysis suggested that the 
writing task increased vaccination intentions by making people feel happier, while pledging to share 
the writing publicly increased vaccination intentions by making people feel like they were more likely to 
KIX�XLI�ƽY��-R�SXLIV�[SVHW��FSXL�IQSXMSREP�ERH�PSKMGEP�JEGXSVW�GSQFMRIH�MR�SYV�I\TIVMQIRX�XS�MRGVIEWI�
vaccination rates.

8LMW�[SVO�VITVIWIRXW�WSQI�SJ�XLI�ƼVWX�VIWIEVGL�SR�LS[�GSKRMXMZI�HMWWSRERGI�GER�FI�ETTPMIH�
constructively to motivate health behavior. Our simple writing prompt and public sharing pledge had a 
TS[IVJYP�MQTEGX�SR�TISTPIƅW�MRXIRXMSR�XS�VIGIMZI�XLIMV�ƽY�WLSX��WYKKIWXMRK�XLEX�HIWMVI�JSV�GSRWMWXIRG]�
can motivate people on both an emotional and a logical level.
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Reappraising flu shot pain to influence future vaccine intentions 
EXPERIMENT  COMPLETE

6IQIQFIVIH�HMWGSQJSVX�LEW�FIIR�WLS[R�XS�MRƽYIRGI�MRXIRXMSRW�JSV�JYXYVI�LIEPXL�FILEZMSVW�PMOI�
I\IVGMWI�ERH�QE]�EPWS�MRƽYIRGI�ZEGGMREXMSR��-R�XLMW�MRXIVZIRXMSR��[I�EWOIH�TEVXMGMTERXW�XS�VIETTVEMWI�
�VIMRXIVTVIX�TEMR�JVSQ�E�VIGIRX�ƽY�WLSX��ERH�[I�QIEWYVIH�[LIXLIV�XLIMV�VIQIQFIVIH�TEMR�MRƽYIRGIH�
XLIMV�MRXIRXMSRW�XS�KIX�E�ƽY�WLSX�XLI�JSPPS[MRK�]IEV��;I�EPWS�EWOIH�EFSYX�MRXIRXMSRW�XS�KIX�XLI�LYQER�
papillomavirus (HPV) vaccine for those who are of age and who are not yet immunized.
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%�XSXEP�WEQTPI�SJ�������WXYHIRXW��JEGYPX]��ERH�WXEJJ�EX�(YOI�9RMZIVWMX]�VIGIMZIH�E�ƽY�WLSX�EX�E�TST�YT�
ƽY�ZEGGMRI�GPMRMG�FIJSVI�TEVXMGMTEXMRK�MR�SYV�I\TIVMQIRX��4EVXMGMTERXW�VIGIMZIH�SRI�SJ�XLVII�HMJJIVIRX�
ƽY�ƽ]IVW�ERH�XIQTSVEV]�XEXXSSW�[MXL�HMJJIVIRX�QIWWEKIW�EFSYX�XLI�TEMR�EWWSGMEXIH�[MXL�KIXXMRK�E�ƽY�
WLSX��;I�QIEWYVIH�TEVXMGMTERXWƅ�MRXIRXMSRW�XS�KIX�E�JYXYVI�ƽY�ZEGGMREXMSR�ERH�,4:�ZEGGMREXMSR��

8LI�XLVII�ƽ]IVW�MRGPYHIH�XLI�JSPPS[MRK�QIWWEKIW�

IT’S FLU SHOT SEASON.
YOU’RE IN THE RIGHT PLACE.
Flu shots are a good way to stay healthy. 
They keep you from getting sick.

We hope you’ll enjoy this temporary tattoo as a reminder 
that you’re setting yourself up for a healthy flu season.

A tattoo for you!

Baseline Control

THE FLU SHOT 
HURTS SO GOOD!
Think about lifting weights or going for a run. Your muscles might feel 
sore, but that means you’re getting stronger. Vaccination pain is similar. 
When you feel the pain in your arm, that’s a sign of your body

»  Getting stronger
»  Staying protected

We hope you’ll enjoy this temporary tattoo as a reminder that 
vaccination pain is a sign your body is strong and protected.

A tattoo for you!

Pain Reappraisal

THE FLU SHOT IS SOMETIMES PAINFUL —  
HERE ARE SOME REMEDIES.
The flu shot keeps you protected. If your arm feels 
sore from the vaccination, you can:

» Use a cold compress
» Use typical pain remedies 
» Do gentle stretches

We hope you’ll enjoy this temporary tattoo as a 
reminder that the vaccination pain will pass. 

A tattoo for you!

Pain Control
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Baseline Control

Pain Reappraisal

Pain Control

Since cognitive reappraisal has been shown to help individuals manage pain and negative emotions, 
we hypothesized that individuals in the reappraisal condition would rate their enjoyment of vaccination 
TEMR�QSVI�LMKLP]�ERH�WLS[�WXVSRKIV�MRXIRXMSRW�XS�KIX�E�JYXYVI�ƽY�ERH�,4:�ZEGGMRI�GSQTEVIH�XS�XLI�
baseline control and pain control conditions.
 
Participants across conditions experienced very low pain (an average rating of 2.5 on a scale of 1–10) 
JVSQ�XLI�ƽY�WLSX��4EVXMGMTERXW�EGVSWW�GSRHMXMSRW�EPWS�VITSVXIH�WMQMPEVP]�LMKL�MRXIRXMSRW�XS�VIGIMZI�E�
JYXYVI�ƽY�ZEGGMRI�ERH�ER�,4:�ZEGGMRI��EQSRK�XLSWI�[LS�LEHRƅX�]IX�FIIR�ZEGGMREXIH��-X�MW�TSWWMFPI�
that we found no differences between conditions because pain perceptions were already very low 
and intentions were already very high for most people. Therefore, we are following up with studies 
that examine reappraisal for vaccinations that may have higher pain (e.g., multi-dose vaccines with 
adjuvants) to examine the impact of reframing pain on repeat vaccinations.  

Lay beliefs: The social vs. personal motivators of vaccination 
SURVEY  COMPLETE

8LI�TIVWSREP�FIRIƼXW�SJ�XLI�ƽY�WLSX�EVI�JVIUYIRXP]�IQTLEWM^IH�MR�ZEGGMREXMSR�GEQTEMKRW�EFSZI�
FIRIƼXW�XS�TVSXIGXMRK�SXLIVW��,YQER�FILEZMSV��LS[IZIV��MW�RSX�SRP]�HVMZIR�F]�IKSGIRXVMG�QSXMZIW��
relationships also play an important motivational role. Emphasizing relationships moves our 
discussion of vaccination behaviors from the domain of emotions, which we considered in the 
previous sections, to the domain of social processes.

-R�E�ƼVWX�WXYH]��[I�EMQIH�XS�YRHIVWXERH�[LIXLIV�XLI�ƽY�WLSX�MW�TVMQEVMP]�TIVGIMZIH�EW�E�WXVEXIK]�XS�
protect the self in order to inform subsequent studies. We hypothesized that: 1) people generally view 
XLI�ƽY�ZEGGMRI�EW�E�WXVEXIK]�JSV�TVSXIGXMRK�XLI�WIPJ�QSVI�XLER�JSV�TVSXIGXMRK�SXLIVW��ERH���XLI�QSVI�
MRHMZMHYEPW�IRHSVWI�XLEX�XLI�TYVTSWI�SJ�XLI�ƽY�WLSX�MW�XS�TVSXIGX�SXLIVW��XLI�QSVI�PMOIP]�XLI]�EVI�XS�KIX�MX�

A sample of 506 MTurk participants completed an online survey and answered questions about their 
QSXMZEXMSRW�JSV�VIGIMZMRK�E�ƽY�ZEGGMRI��TEWX�ZEGGMREXMSR�FILEZMSV��ZEGGMREXMSR�MRXIRXMSRW��ERH�EXXMXYHIW�
XS[EVH�ZEGGMREXMSR��;I�QIEWYVIH�XLI�TIVGIMZIH�FIRIƼXW�SJ�XLI�ƽY�WLSX�XS�XLI�WIPJ�ERH�SXLIV�KVSYTW�EW�
[IPP�EW�TEVXMGMTERXWƅ�PIZIP�SJ�EKVIIQIRX�[MXL�VIEWSRW�JSV�KIXXMRK�XLI�ƽY�WLSX��WYGL�EW�XS�TVSXIGX�XLI�WIPJ�
and others.

*MVWX��[I�WSYKLX�XS�YRHIVWXERH�[LIXLIV�TISTPI�ZMI[�XLI�ƽY�ZEGGMRI�EW�E�WXVEXIK]�XS�TVSXIGX�XLI�WIPJ�
more than as a strategy to protect others. Across different measures of self- vs. other-oriented 
QSXMZEXSVW�JSV�E�ƽY�WLSX��TVSXIGXMRK�XLI�WIPJ�VIGIMZIH�LMKLIV�EZIVEKI�PIZIPW�SJ�EKVIIQIRX�XLER�
TVSXIGXMRK�SXLIVW��8LI�ƽY�WLSX�WIIQW�XS�FI�TIVGIMZIH�EW�E�WXVEXIK]�XS�TVSXIGX�XLI�WIPJ�QSVI�XLER�XS�
protect others. We also observed that statements about protecting groups closer to the individual 
(e.g., family) and those more vulnerable to illness receiving higher average agreement ratings.
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Second, we sought to determine whether a greater motivation to protect others translates into a 
KVIEXIV�PMOIPMLSSH�SJ�VIGIMZMRK�XLI�ƽY�ZEGGMRI��;I�JSYRH�XLEX�ZMI[MRK�XLI�TYVTSWI�SJ�XLI�ƽY�WLSX�EW�E�
way to protect the self and protect others were both important motivators for vaccination intentions: 
XLI�LMKLIV�TEVXMGMTERXWƅ�VEXMRKW�SJ�XLI�FIRIƼX�XS�XLI�WIPJ�ERH�FIRIƼX�XS�SXLIVW��XLI�WXVSRKIV�XLIMV�
vaccination intentions.

8S�I\XIRH�XLMW�VIWIEVGL��[I�EVI�ƼIPHMRK�E�VERHSQM^IH�GSRXVSPPIH�XVMEP�XLEX�XIWXW�ƽY�ZEGGMREXMSR�
VIQMRHIVW�IQTLEWM^MRK�XLI�VMWOW�SJ�MRJIGXMRK�XLI�WIPJ�ZIVWYW�SXLIVW�[MXL�XLI�ƽY�

RATINGS OF THE PURPOSE OF THE FLU SHOT WERE HIGHER 
FOR PROTECTING THE SELF THAN FOR PROTECTING OTHERS
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PROTECTING FRIENDS OR COWORKERS AND PROTECTING STRANGERS
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Using social norms to boost maternal vaccination   EXPERIMENT  IN-PROGRESS

+IXXMRK�E�ƽY�WLSX�MW�IZIR�QSVI�MQTSVXERX�[LIR�]SYƅVI�TVIKRERX��4VIKRERX�TISTPI�EVI�FSXL�QSVI�PMOIP]�
XS�KIX�XLI�ƽY�ERH�LEZI�E�QYGL�LMKLIV�VMWO�SJ�WIVMSYW�VIWTMVEXSV]�GSQTPMGEXMSRW�4 However, only 54% of 
TVIKRERX�TISTPI�[IVI�ZEGGMREXIH�HYVMRK�XLI�����Ɓ�����ƽY�WIEWSR�5 

People often view vaccination as a personal decision with the argument that it touches mostly one’s 
S[R�LIEPXL��,S[IZIV��ƽY�WLSXW�VIGIMZIH�MR�TVIKRERG]�EPWS�TVSZMHI�ER�YRFSVR�GLMPH�[MXL�ERXMFSHMIW�ERH�
TVSXIGX�XLIQ�JVSQ�WIVMSYW�PMJI�PSRK�GSRWIUYIRGIW�SJ�QEXIVREP�ƽY��WYGL�EW�FMVXL�HIJIGXW6. Behaviors 
that affect other people, like maternal immunization, are often subject to injunctive norms.

We harnessed the power of injunctive norms for maternal vaccination in an experiment with 1,358 
pregnant or recently postpartum mothers who signed up for a multi-week series of text messages 
with helpful tips about pregnancy. The text messages informed participants that they needed to 
VIGIMZI�XLI�ƽY�WLSX�F]�2SZIQFIV��WX�ERH�XLEX�XLIMV�MRWYVERGI�GSQTER]�[SYPH�FI�GLIGOMRK�YT�SR�XLIQ�
to make sure they’d met their deadline. To invoke an injunctive norm, one group of participants were 
EPWS�XSPH�XLEX�WSGMIX]�I\TIGXIH�XLIQ�XS�KIX�XLIMV�ƽY�WLSXW�XS�TVSXIGX�XLIMV�GLMPHVIR��;I�I\TIGX�XS�WII�
that feeling accountable would increase vaccination, but especially for those who’d been reminded of 
the injunctive norm of getting vaccinated for your child.

(EXE�GSPPIGXMSR�[EW�GSQTPIXIH�SR�(IGIQFIV���XL��������4EVXMGMTERXWƅ�ƽY�WLSX�GPEMQW�[MPP�FI�XVEGOIH�
XLVSYKL�XLI�IRH�SJ�ƽY�WIEWSR��[MXL�ƼREP�EREP]WMW�YTGSQMRK�[LIR�XLI�HEXE�MW�GSQTPIXI��;I�PSSO�
forward to sharing our results in next year’s annual report.

Injunctive norms are perceptions of how most others would approve or 
disapprove of our conduct—not what we actually do, but what we “should” do.  
4ISTPI�EFMHI�F]�MRNYRGXMZI�RSVQW�MR�SVHIV�XS�EZSMH�HMWETTVSZEP�JVSQ�SXLIVW��
Smoking is a valuable example: the decline in smoking rates across the US can 
be directly traced to the discovery of secondhand smoke. As soon as smoking 
FIGEQI�PMROIH�XS�LEVQMRK�SXLIVW��E�WXVSRK�MRNYRGXMZI�RSVQ�EKEMRWX�WQSOMRK�MR�
public places encouraged people to smoke less.

Reading: Cialdini, R. B., Kallgren, C., A., & Reno, R., R. (1991). A focus theory of normative conduct: 
%�XLISVIXMGEP�VIƼRIQIRX�ERH�VIIZEPYEXMSR�SJ�XLI�VSPI�SJ�RSVQW�MR�LYQER�FILEZMSV��-R�1��4��>ERRE�
�)H���Advances in Experimental Social Psychology,��TT�����Ɓ�����%GEHIQMG�4VIWW��https://doi.
SVK���������7�������������������
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Using dyad-linked lottery incentives to promote flu shot uptake   
EXPERIMENT  COMPLETE

Lottery incentives are widely used to promote health behavior change.7 When used to change 
behavior, traditional lottery incentive structures offer individuals the ability to enter a lottery to win 
money or another valued reward if they achieve a goal. However, we believe lottery incentives can be 
made more effective at changing behavior by incorporating social pressure.
 
The present research compares a novel lottery incentives structure, dyad-linked lottery incentives, with 
E�XVEHMXMSREP�PSXXIV]�MRGIRXMZI�WXVYGXYVI�MR�TVSQSXMRK�ƽY�WLSX�YTXEOI��(]EH�PMROIH�PSXXIV]�MRGIRXMZIW�
differ from traditional lottery incentives in that individuals gain eligibility for the lottery if and only if 
X[S�TEMVIH�MRHMZMHYEPW��M�I���E�H]EH�EGLMIZI�E�WTIGMƼIH�KSEP��,S[IZIV��MJ�SRI�SJ�XLI�TEVXRIVW�MR�XLI�
dyad does not achieve the goal, neither individual will gain eligibility to enter the lottery, regardless 
of whether the goal was achieved by the second partner. In a dyad-linked lottery incentive, the two 
individuals are inextricably linked. They are either both eligible to win, or both not.
 
3YV�VIWIEVGL�IZEPYEXIH�XLI�IJJIGX�SJ�H]EH�PMROIH�PSXXIV]�MRGIRXMZIW�SR�ƽY�WLSX�YTXEOI�MR�ER�I\TIVMQIRX�
GSRHYGXIH�SR�E�GSPPIKI�GEQTYW��-R�XLI�TVIWIRX�WXYH]�����ƼVWX�]IEV�GSPPIKI�HSVQMXSVMIW��2��!�������
[IVI�VERHSQP]�EWWMKRIH�XS�IMXLIV�E�H]EH�PMROIH��R�!�����SV�XVEHMXMSREP��R�!�����PSXXIV]�MRGIRXMZI�
GSRHMXMSR��%PP�WXYHIRXW�MR�XLI�I\TIVMQIRX�[IVI�TVSZMHIH�[MXL�E�ƽY�GEVH�XLEX�SJJIVIH�XLIQ�XLI�
STTSVXYRMX]�XS�IRXIV�E�PSXXIV]�JSV�E�����KMJX�GEVH�EW�E�VI[EVH�JSV�KIXXMRK�XLI�ƽY�WLSX�EX�ER�SR�GEQTYW�
ƽY�ZEGGMRI�GPMRMG�

Students receiving the traditional incentive card were told they would be eligible to enter the lottery 
MJ�XLI]�[IRX�XS�XLI�ƽY�ZEGGMRI�GPMRMG�XS�VIGIMZI�XLIMV�ƽY�WLSX��-R�GSRXVEWX��WXYHIRXW�VIGIMZMRK�XLI�H]EH�
linked incentive card were told they would be eligible to enter the lottery if they and their roommate 
FSXL�[IRX�XS�XLI�ƽY�ZEGGMRI�GPMRMG�XS�VIGIMZI�XLIMV�ƽY�WLSX��8LI�ƽY�ZEGGMRI�GPMRMG�SJJIVIH�JVII�ƽY�WLSXW�
to all students over the following seven weeks.

Here’s how it works: 

If you both get the flu shot, you can win $20 each. 

You and your roommate are on a team.

But if you skip it, you’re both out of luck.

Fill out the back of this card and bring it to a Flu Fighters clinic to win > > >

IT’S TIME TO GET YOUR FLU SHOT. 
THIS YEAR, WE PAY YOU. 

IT’S TIME TO GET YOUR FLU SHOT. 
THIS YEAR, WE PAY YOU. 
Here’s how it works: 

But if you skip it, you’re out of luck.  

   If you get the flu shot, you can win $20. 

Fill out the back of this card and bring it to a Flu Fighters clinic to win > > >

(]EH�PMROIH�-RGIRXMZI�'EVH 8VEHMXMSREP�-RGIRXMZI�'EVH
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3YV�VIWYPXW�WLS[�XLEX�XLI�VEXI�SJ�ƽY�WLSX�YTXEOI�HMH�RSX�WXEXMWXMGEPP]�HMJJIV�FIX[IIR�XLI�H]EH�PMROIH�
and traditional lottery incentive conditions. These results suggest that the dyad-linked lottery 
incentive mechanism may be equally effective to a traditional lottery incentive condition. However, 
our intervention faced numerous challenges in implementation. For example, less than 40% of the 
TEVXMGMTERXW�XLEX�VIGIMZIH�XLI�ƽY�WLSX�VITSVXIH�EGXYEPP]�VIGIMZMRK�XLI�ƽY�GEVHW��%QSRK�TEVXMGMTERXW�
[LS�FSXL�VIGIMZIH�XLI�ƽY�GEVH�ERH�XLI�ƽY�WLSX��QSVI�TEVXMGMTERXW�VIGIMZIH�XLI�H]EH�PMROIH�GEVH�
than the individual card. However, we observed the same number of participants in each condition 
XLEX�VIGIMZIH�XLI�ƽY�WLSX�FYX�HMH�RSX�VIGIMZI�XLI�ƽY�GEVH��8LMW�VIWYPX�WYKKIWXW�XLEX�XLI�H]EH�PMROIH�
GSRHMXMSR�QE]�LEZI�MRGVIEWIH�ƽY�WLSX�YTXEOI��,S[IZIV��JYVXLIV�VIWIEVGL�QYWX�FI�GSRHYGXIH�FIJSVI�
HIƼRMXMZI�GPEMQW�GER�FI�QEHI��6IWIEVGL�PSSOMRK�EX�XLI�IJJIGXW�SJ�H]EH�PMROIH�MRGIRXMZIW�MR�E�GSRXVSPPIH�
laboratory setting is underway and will be reported on in next year’s report.

Fighting vaccine hesitancy with self-affirmation   EXPERIMENT  COMPLETE

The previous sections investigated how we can leverage social processes to boost vaccination uptake. 
-R�XLI�JSPPS[MRK�WIGXMSRW��[I�VIXYVR�XS�MRHMZMHYEP�QSXMZEXMSR��QSVI�WTIGMƼGEPP]��persuasion.

3RI�KVSYT�SJ�TISTPI�XLEX�LEW�TVSZIR�WYVTVMWMRKP]�HMƾGYPX�XS�TIVWYEHI�MW�XLI�ERXM�ZEGGMREXMSR�
movement. The anti-vaccination movement represents one of the strangest stories in public health. 
Despite an avalanche of evidence proving vaccines are safe and effective, vaccine hesitancy is on 
the rise; WHO named it one of the top ten global health threats of 2019.8 To understand vaccine 
skepticism, we must recognize that people’s beliefs are often more about psychological needs than 
objective facts. Anti-vaccination beliefs allow parents to feel as if they’re going above and beyond 
XS�TVSXIGX�XLIMV�GLMPHVIR��;I�XIWXIH�MJ�QIIXMRK�XLIWI�TW]GLSPSKMGEP�RIIHW�XLVSYKL�WIPJ�EƾVQEXMSRƂ
WTIGMƼGEPP]��F]�VIQMRHMRK�TISTPI�SJ�XLIMV�TEWX�WYGGIWWIWƂ[SYPH�QEOI�XLIQ�QSVI�STIR�XS�XLI�JEGXW�
about vaccination.

FLU SHOT UPTAKE WAS EQUIVALENT ACROSS CONDITIONS
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We recruited 1,087 soon-to-be mothers to either tell us about a time when they felt like good parents, 
a time when they felt like bad parents, a time when they felt intelligent, or to complete an unrelated 
task. We then had them read a persuasive passage about vaccination safety and tell us about their 
intentions to give their child the MMR vaccination. 

;I�JSYRH�XLEX�WSSR�XS�FI�QSXLIVW�[LS�WIPJ�EƾVQIH�XLIMV�MRXIPPMKIRGI�VITSVXIH�LMKLIV�MRXIRXMSRW�XS�
vaccinate.

This result appears to be related to how our participants processed the persuasive passage. Those 
[LS�LEH�WIPJ�EƾVQIH�XLIMV�TSWMXMZI�UYEPMXMIW�XLSYKLX�XLI�TEWWEKI�EFSYX�ZEGGMREXMSR�WEJIX]�[EW�QSVI�
GSRZMRGMRK��ZEPMH��ERH�VIEWSREFPI�XLER�XLSWI�[LS�LEHRƅX�WIPJ�EƾVQIH�

When we think about changing attitudes, our default response is to prove others wrong by presenting 
evidence and facts. This study suggests we might need to do the exact opposite. By making people 
GSRƼHIRX�ERH�WIGYVI�MR�XLIQWIPZIW��[I�GER�IUYMT�XLIQ�XS�XEOI�SR�XLI�GLEPPIRKMRK�XEWO�SJ�VI�
evaluating their worldviews.

PEOPLE WHO FEEL SMART REPORT HIGHER VACCINATION INTENTIONS
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Spite and maximizing frames increase interest in flu shot  
EXPERIMENT  COMPLETE

Previous research has shown that framing healthy eating as taking a stand against manipulative 
junk food advertising increases healthy eating in adolescents.9 This strategy works by tapping into 
adolescents’ values of social justice and autonomy. We wondered whether framing vaccination as 
XEOMRK�E�WXERH�EKEMRWX�SRIƅW�MRWYVERGI�GSQTER]�QE]�LEZI�WMQMPEV�FIRIƼXW���
 
800 individuals were randomly assigned into 1 of 3 conditions:

 » Control

 » 1E\MQM^I��KIX�E�ƽY�WLSX�XS�QE\MQM^I�]SYV�MRWYVERGI�FIRIƼXW

 » 7TMXI��KIX�E�ƽY�WLSX�XS�WTMXI�]SYV�MRWYVERGI�GSQTER]

We expected that participants in the spite condition would show the greatest intentions for getting a 
ƽY�ZEGGMRI�

Compared to control, the Maximize and Spite conditions both increased the percentage of people 
MRXIVIWXIH�MR�KIXXMRK�E�ƽY�ZEGGMREXMSR�

PEOPLE WHO FEEL SMART VIEW A PRO-VACCINATION PASSAGE MORE POSITIVELY
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Framing the flu shot as a way to maximize a benefit or 
spite one’s insurance company led to about 10% more 
people interested in flu vaccination when compared to 
control.

Conclusion
Vaccination is a powerful way to prevent illness. However, the availability of effective vaccines does 
not automatically translate into improved health. In order to get vaccinated, people often need 
XS�SZIVGSQI�WMKRMƼGERX�TW]GLSPSKMGEP�FEVVMIVW��-R�XLMW�GLETXIV��[I�PSSOIH�EX�XLVII�[E]W�XS�FSSWX�
vaccination uptake: emotions, social processes and persuasion. 

First, behavior is often guided by emotions, like disgust, fear, and pain. Our research showed that 
interventions that can diffuse unhelpful emotions and leverage useful emotions can lead to increased 
ZEGGMRI�YTXEOI��7IGSRH��TISTPI�EVI�MRLIVIRXP]�WSGMEP�FIMRKW��ERH�QEOI�HIGMWMSRW�XLEX�EVI�MRƽYIRGIH�
by social processes. People care about others and about what others think is the right thing to do. 
1ERMTYPEXMRK�WSGMEP�TVSGIWWIW�SJJIVW�E�TS[IVJYP�ETTVSEGL�XS�MRƽYIRGI�ZEGGMREXMSR�FILEZMSVW��8LMVH��
people are susceptible to persuasion��-R�SYV�VIWIEVGL��EƾVQMRK�WIPJ�[SVXL�ERH�JVEQMRK�ZEGGMREXMSR�EW�
aligned with one’s values increased intentions to vaccinate.

SPITE AND MAXIMIZING FRAMES INCREASE INTEREST IN FLU SHOT
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LIFESTYLE: 
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Corbin, Jonathan Cloughesy, Aline Holzwarth, Julie Miller, Birgit Probst, Jan Willem 
Lindemans

Introduction

Vaccination is an important pillar in preventing illness. But prevention 
is obviously not only a matter of medicine. How we live our lives day-to-
day has a long-term impact on our health. In this chapter, we focus on 
lifestyle as a second pillar of prevention. It is probably unnecessary to 
convince you that many Americans lead unhealthy lifestyles and suffer 
XLI�LIEPXL�GSRWIUYIRGIW��7XMPP��LIVI�EVI�WSQI�JVMKLXIRMRK�WXEXMWXMGW�
from the Centers for Disease Control and Prevention.1 On any given day, 
��	�SJ�EHYPXW�GSRWYQIH�JEWX�JSSH��3RP]���	�SJ�EHYPXW�EKIH����ERH�
over met the Physical Activity Guidelines for both aerobic and muscle-
strengthening activity. 72% of adults aged 20 and over were overweight. 
15% had diabetes. Mental health is another unseen epidemic, affecting 
SZIV���	�SJ�EHYPXW�MR�XLI�9RMXIH�7XEXIW�2

;LEX�GER�[I�HS#�;LIR�SVKERM^EXMSRW�SV�TYFPMG�LIEPXL�SƾGMEPW�[ERX�XS�IRGSYVEKI�TISTPI�XS�PIEH�
a healthier lifestyle, the usual approach is to present people with information about why a healthy 
lifestyle is important, as well as about how much exercise to engage in or how many fruits and 
vegetables to eat. The problem with giving information about how to make healthy lifestyle changes is 
that it assumes people properly process, retain, retrieve, and act on this information. In reality, people 
easily forget, and healthy lifestyle changes last only a few weeks at best. 
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In this chapter, we discuss several solutions we designed based on principles of behavioral science. 
We offer four broad categories of solutions: rewards, social forces, dealing with negative feelings, and 
positive psychology. 

First, solutions that make use of rewards try to offer people a carrot to nudge them towards a healthier 
lifestyle. We will discuss many different rewards-based solutions: monetary incentives, taking away 
rather than giving (leveraging “loss aversion”), creating a feeling of progress (leveraging the “goal 
KVEHMIRXƉ�IJJIGX��KEQMƼGEXMSR��TSMRXW��HMWGSYRXW��ERH�LIEPXL�JIIHFEGO�JVEQIH�EW�ƈ6IEP�%KIƉ�

The second category of solutions is based on social forces. People care about what other people do 
and what other people say. In this category, we discuss two solutions: digital coaching and a novel 
social-coordination device we developed.

The third category aims to deal with negative feelings. While it’s often wise to be positive and focus 
on the good things, dealing with negative feelings in the right way can make a difference. We discuss 
two solutions: the idea of reappraising pain as something good, and the strategy of focusing on the 
immediate mechanisms rather than on the future harms (leveraging “present bias”).

Finally, the fourth category is positive psychology, or the branch of psychology that focuses on positive 
I\TIVMIRGIW��ƽSYVMWLMRK�ERH�LETTMRIWW��;I�HMWGYWW�X[S�WSPYXMSRW��VIƽIGXMSR�SR�TYVTSWI�MR�PMJI�ERH�
happiness challenges.  
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A diagnostic tool for physical and mental health   SURVEY  COMPLETE

Before we can think of solutions, we need a careful diagnosis to better understand the problem. As a 
decision guide for upcoming health interventions, we developed a diagnostic tool in collaboration with 
the University of Amsterdam. The tool provides information on a target population’s current health 
status, engagement in current health behaviors, and barriers to a healthier lifestyle.

-R�.YRI�ERH�.YP]�SJ�����������9RMZIVWMX]�SJ�%QWXIVHEQ�WXYHIRXW�ƼPPIH�MR�ER�I\TPSVEXSV]�UYIWXMSRREMVI�
measuring their self-reported physical and mental health status as well as concrete health behaviors, 
including diet, physical activity, mental health practices, smoking behavior, alcohol & drug use, and 
sleep. For instance, students reported their average weekly frequency of exercise, meditation, and 
unhealthy meals.

The questionnaire also measured barriers to healthy behavior across domains. Students were 
asked to rate how important the corresponding health behavior is for them personally (i.e., self-
importance), for people close to them (i.e., subjective norms), how often they have attempted and 
failed to engage in a health behavior (self-control), and how often they forget to engage in a health 
behavior (i.e. forgetfulness). The questionnaire also measured whether students had formed habits for 
the corresponding health behavior. The results are reported below for two health behavior domains: 
exercising and mental health.

In this sample, students rate exercise as more important to oneself and others, as less likely to be 
forgotten, and as more habitual compared to mental health practices such as meditating or journaling.
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&EWIH�SR�XLIWI�VIWYPXW��[I�HIZIPSTIH�E�ƼZI�[IIO�MRXIVZIRXMSR�EX�XLI�9RMZIVWMX]�SJ�%QWXIVHEQ�XS�LIPT�

students practice mindfulness meditation. For more on this intervention, see the section titled Can 
choosing one’s incentives help encourage meditation? 
 

How to best incentivize exercise: Gaining points, losing points, or both?    
EXPERIMENT  COMPLETE

In spite of the proliferation of wearable activity trackers, physical activity remains at an all-time low. 
Recent evidence from a large randomized controlled trial suggests that wearing an activity tracker 
alone, without supplementation of other behavior change techniques, may be ineffective for increasing 
step counts or moderate-to-vigorous physical activity.3 However, pairing these technologies with 
behavioral science-based interventions may hold the promise that wearables on their own haven’t 
been able to deliver.

;I�XIWXIH�E�TSMRXW�FEWIH�ƼRERGMEP�MRGIRXMZI�W]WXIQ�[LIVI�TEVXMGMTERXW�GSYPH��E�IEVR�TSMRXW�JSV�
physical activity (which were redeemed for cash at the end of the study), b) lose pre-awarded points 
that corresponded to the total amount attainable, or c) both gain points when meeting goals and lose 
points when not meeting goals. We hypothesized that when points were framed in terms of losses 
(where people would start with points that they could lose if they didn’t hit their physical activity goal), 
they would achieve greater physical activity than when a points-based system was framed in terms of 
gains (where people would earn points if they did�LMX�XLIMV�WXIT�KSEP��8LI�ƼREP�ƈGSQFMRIHƉ�GSRHMXMSR�
had the advantage of loss aversion in the “loss” condition as well as the friendlier approach of the 

EXERCISE WAS RATED AS MORE IMPORTANT TO ONESELF AND OTHERS, 
AS LESS LIKELY TO BE FORGOTTEN, AND AS MORE HABITUAL
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“gain” condition, but we predicted that the mixed message would not be as strong as the pure loss 
condition.

Participants were randomly assigned to one of these four intervention groups: Reward, Punishment, 
Combined, or Control. The intervention consisted of a points-to-cash system in which, depending on 
the condition, points were earned, lost, or both, based on meeting a daily step-count goal tailored to 
the activity level of each participant. Step goals were assigned based on baseline level of activity in 
Week 1, and gradually increased over time when participants met their step goals. The points were 
then exchanged for money after the study, with 6 points being valued at $1 USD. All participants 
downloaded the Pattern Health mobile application and were given Fitbit devices to track their physical 
activity for the seven weeks of the study, during which participants were given personally tailored step 
goals that dynamically increased each week.

The loss-frame group was found to be most effective at increasing adherence to step-count goals, 
[MXL�PSWW�JVEQI�KVSYT�TEVXMGMTERXW�EGLMIZMRK�XLIMV�WXIT�GSYRX�KSEPW�SR���	�SJ�HE]W��&]�XLI�ƼREP�[IIO�
of the intervention, 36% of the loss-frame group was achieving an average of more than 10,000 steps 
per day, an increase from just 7% at baseline. Adherence was determined by calculating the proportion 
of days per week in which the step-count goal was met (e.g., if the step-count goal was met an 
average of 3 out of 7 days in a week for a condition, then that condition’s adherence was 42.8%).

The mean increases in steps per week were 13.84%, 10.73%, 5.34%, and 0.47%, for the Reward, 
Punishment, Combined, and Control groups, respectively. In other words, the Reward and Punishment 
groups increased their step counts by an average of more than 10% on average each week throughout 
the intervention. Further, the mean improvement from Week 1 to Week 7 was 1425 steps per day for 
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the Punishment group, compared to -75 steps per day for the Reward group, -2751 steps per day for 
the Combined group, and -1944 steps per day for the Control group. All treatment groups had better 
overall adherence than the Control group.  

On top of the adherence results, participants felt that the points-to-cash economy was motivating, 
EGGYVEXIP]�VIƽIGXIH�EGXMZMX]��ERH�[EW�JEMV��8LMW�MW�MQTSVXERX�FIGEYWI�IZIR�MJ�ER�MRXIVZIRXMSR�MW�
highly effective, it will not result in physical activity improvement if people are not willing to use it. 
Most participants (95%) opened the app on at least 80% of the days throughout the intervention. 
Participants liked the app, and perceived the app as motivating. Half (50%) of the sample rated the 
motivational value of the app at an “8” or higher on the 10-point scale with 10 being “very motivating”. 

Interestingly, the Combination group started the intervention with the most adherence; participants in 
XLMW�KVSYT�QIX�XLIMV�WXIT�GSYRX�KSEP�����	�SJ�XLI�HE]W�MR�XLI�WIGSRH�MRXIVZIRXMSR�[IIO��XLI�ƼVWX�[IIO�
following baseline. By week 4 (three weeks after baseline), however, the Combination intervention 
became less effective than the Loss-frame group, indicating that the combination of gain and loss 
frames may not be a sustainable strategy for promoting increased physical activity. 
 

Can choosing one’s incentives help encourage meditation?  
EXPERIMENT  IN-PROGRESS

Monetary payments are often used to incentivize behavior. Payment structure and amount, referred 
to as incentive schemes, are researched extensively within the realm of physical health behavior. 
However, the impact of incentive schemes on mental health behavior remains underexplored. In this 
experiment, we tested whether choosing one’s own incentive scheme can be used to motivate people 
to establish and adhere to a meditation practice.4

Students from the University of Amsterdam were recruited to engage in daily online guided meditation 
sessions (5–15 minutes) over a period of 36 days. Participants were randomly assigned to an 
exogenous condition in which one of two incentive schemes were assigned to them, an endogenous 
condition in which the participants chose one of two offered incentive schemes, or a control group 
that did not receive monetary incentives. The two incentive schemes consisted of a 2€ payment for 
each completed meditation session, or an 8€ payment upon completing a 3-day meditation streak. 
Adherence to meditation practice was assessed by recording which guided sessions participants 
listened to, followed by a brief attention check question that asked about the content of the guided 
session. 

This study is still ongoing. We hypothesized that participants who receive an 8€ payment after 
completing 3-day streaks will complete more meditation sessions than participants who receive 
2€ for each completed session. We also hypothesized that participants who chose their incentive 
scheme themselves would complete more meditation sessions than participants who were assigned 
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an incentive scheme, regardless of which scheme they chose. The results of this study will be relevant 
to policy makers who are interested in using incentives to encourage better mental health behavior. 

Boosting exercise through the illusion of progress   EXPERIMENT  IN-PROGRESS

A prominent barrier for persisting with exercise is the perception of sheer endlessness to one’s 
exercise routine.

-R�SVHIV�XS�GSQFEX�XLMW�JIIPMRK�SJ�RIZIV�GVSWWMRK�XLI�ƼRMWL�PMRI��[I�EVI�GYVVIRXP]�XIWXMRK�XLI�MQTEGX�
of mulligans (i.e., free passes for missing a day) on adherence to weekly exercise. With the help of 
mulligans, the goal of achieving a daily exercise is broken up into more manageable blocks. Because 
mulligans count toward one’s daily exercise goal, they create an illusion of progress—making it seem 
as if one is relatively closer to completing their weekly exercise goal than they were before. The 
motivational power of mulligans is based on the goal-gradient effect—the phenomenon that goals 
become more motivating when the end is in sight.

We believe that the goal gradient hypothesis is also 
applicable in the context of exercise behavior. At the 
beginning of the study period, participants received an 
exercise punch card with a circle for each day of the 
week over 3 weeks. Each day, participants used the 
punch card to indicate whether or not they completed 
their step-count goal, which is based on their 
TVIZMSYW���HE]�WXIT�GSYRX��(YVMRK�XLI�ƼREP���[IIOW�
of the 6-week study period, we continued to track 
participant’s steps without a punch card.

Daily goal achieved

DAILY STEP GOAL:

WEEK OF:

MON TUE WED THU FRI

Daily goal not achieved

JOKER JOKER

Daily goal achieved

DAILY STEP GOAL:

WEEK OF:

MON TUE WED THU FRI

Daily goal not achieved

Daily goal achieved

DAILY STEP GOAL:

WEEK OF:

MON TUE WED THU FRI

Daily goal not achieved

JOKER JOKER

JOKER JOKER

Try 5 of 5

Try 5 of 5

Try 5 of 5 Sample exercise 
punch card with 
Ƽ\IH�QYPPMKERW�SR�
1SRHE]�ERH�*VMHE]�
of each week

People will work harder to achieve a goal as the goal gets closer. This is called 
Goal Gradient, and it has been shown to impact behavior in many domains, such 
as the number of coffee cups purchased. 

6IEHMRK��/MZIX^��6���9VQMRWO]��3���
�>LIRK��=���������8LI�KSEP�KVEHMIRX�L]TSXLIWMW�VIWYVVIGXIH��
Purchase acceleration, illusionary goal progress, and customer retention. Journal of Marketing 
Research, 43������Ɓ����LXXTW���HSM�SVK���������NQOV��������

BEHAVIORAL 
SCIENCE

https://doi.org/10.1509/jmkr.43.1.39
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We hypothesized that participants who received mulligans with their exercise punch card would be 
more likely to meet their daily step-count goal on days not covered by the mulligans, and would have 
a higher average weekly step count compared to participants who did not receive any mulligans. Data 
collection is expected to be completed by December 2020. 

How do gamification and incentives interact?   EXPERIMENT  COMPLETE

;MXL�WXVIEOW��TYRGL�GEVHW��ERH�QYPPMKERW��[I�LEZI�IRXIVIH�XLI�[SVPH�SJ�KEQMƼGEXMSR��+EQMƼGEXMSR�
MW�HMJJIVIRX�JVSQ�QEXIVMEP�MRGIRXMZIW��PMOI�TE]MRK�TISTPI�QSRI]�SV�KMZMRK�XLIQ�KMJXW��+EQMƼGEXMSR�
motivates people because games are fun by themselves. They have intrinsic value, and we don’t need 
I\XVMRWMG�QSXMZEXMSR��PMOI�QEXIVMEP�MRGIRXMZIW��XS�TPE]�KEQIW��2IZIVXLIPIWW��KEQMƼGEXMSR�ERH�MRGIRXMZIW�
EVI�SJXIR�GSQFMRIH��-R�E�WIVMIW�SJ�WXYHMIW�[I�MRZIWXMKEXIH�LS[�KEQMƼGEXMSR�ERH�MRGIRXMZIW�MRXIVEGX�MR�
the context of rewards programs.

Rewards programs are found in grocery stores, mobile applications, gas stations, and the local bakery. 
Often, these programs offer monetary incentives—typically in the form of discounts or points toward 
an item for purchase. In the domain of health behavior, companies that promote apps designed to 
help people stay healthy will offer rewards to incentivize their users to remain engaged with the app.  

We know that gamifying unpleasant activities, such as providing points or an external reward for 
exercising or dieting, can motivate people to stick with these activities.5,6 However, research suggests 

+EQMƼGEXMSR is the application of some game-like characteristics, like points or 
GSQTIXMXMSR��XS�ER�EGXMZMX]��;MXLMR�XLI�VIEPQ�SJ�FILEZMSV�WGMIRGI��KEQMƼGEXMSR�MW�
SJXIR�MQTPIQIRXIH�EW�ER�SRPMRI�QEVOIXMRK�XIGLRMUYI�XS�IRGSYVEKI�IRKEKIQIRX�
[MXL�E�TVSHYGX�SV�WIVZMGI��7MRGI�KEQMƼGEXMSR�MQTPMIW�XLI�EHHMXMSR�SJ�KEQI�
elements (such as points, levels, and badges) as incentives, the key aspect 
SJ�KEQMƼGEXMSR�EVI�VI[EVHW�XLEX�TVSZMHI�I\XVMRWMG�QSXMZEXMSR�XS�XLI�YWIV��;MXL�
regard to health behaviors, which are often motivated by both intrinsic and 
I\XVMRWMG�JSVGIW��KEQMƼGEXMSR�SJJIVW�E�TSXIRXMEPP]�TS[IVJYP�MRXIVZIRXMSR�XS�OIIT�
people motivated.

Reading: Johnson, D., Deterding, S., Kuhn, K., Staneva, A., Stoyanov, S., & Hides, L. (2016). 
+EQMƼGEXMSR�JSV�LIEPXL�ERH�[IPPFIMRK��%�W]WXIQEXMG�VIZMI[�SJ�XLI�PMXIVEXYVI��Internet Interventions, 
6����Ɓ�����LXXTW���HSM�SVK���������N�MRZIRX������������

BEHAVIORAL 
SCIENCE

https://doi.org/10.1016/j.invent.2016.10.002
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that material rewards can crowd out intrinsic motivation for certain behaviors, meaning that your 
enjoyment of an activity can be diminished after being provided an external reward.7

8S�MRZIWXMKEXI�XLMW�TLIRSQIRSR�JYVXLIV��[I�WXYHMIH�E�VI[EVHW�TVSKVEQ�XLEX�GSQFMRIW�KEQMƼGEXMSR��MR�
the form of points) and material rewards on motivation and exercise behavior.

In Study 1, we collaborated with a mobile application for eating healthy. The app included a rewards 
program offering points for healthy behaviors, which could be redeemed for discounts on the 
application provider’s webshop. We inserted an informational message within the app and varied 
the reward scheme highlighted within the message to be points toward discounts, points only, or no 
reward. Across a sample of approximately 39,000 users, we found that twice as many people clicked 
the link to redeem their points as compared with users clicking to redeem points for discounts in the 
webshop, but both the points and discount rewards groups clicked the link more than users given the 
health-related message without any reward.  

In Study 2, an email was sent to users of an exercise app which provided information about the 
importance of a healthy lifestyle and highlighted one of four rewards prompts, with the goal of 
assessing which reward scheme would produce the greatest level of exercise behavior. Exercise 
behavior was measured through the user’s step count during the two weeks following the email. In the 
email, users were either made aware of the possibility to collect points or not, and were introduced to 
the provider’s webshop or not. Results showed that when points were mentioned, linking them to the 
webshop increased users’ step count compared to when the webshop was not mentioned.

Contrary to study 1, where we found that more people redeemed points than discounts, study 2 
showed that people who were given points linked to a webshop exercised more during the post-
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intervention period than people who were given points that weren’t linked. Therefore, study 3 was an 
attempt to disambiguate the contradictory results found in studies 1 and 2. 

In study 3, we created a cognitive training game and varied the reward scheme provided during the 
game. Participants could either receive points, discounts toward a webshop, points toward discounts, 
or were assigned to a control group where they received no reward. We were interested in whether 
people would choose to play more rounds of the game if they were given a reward, or whether offering 
E�VI[EVH�MR�XLI�JSVQ�SJ�HMWGSYRXW�XS�ER�YRORS[R�[IFWLST�[SYPH�FEGOƼVI�ERH�VIWYPX�MR�E�PS[�RYQFIV�
of chosen rounds. 

We found that participants who were told they would receive points, discounts, and points toward 
discounts for their performance played more rounds of the game as compared with people who 
received no reward. Participants who received only points completed the highest number of rounds, 
which suggests that gamifying a cognitive task by providing a reinforcing scoring system to track 
performance may be a more effective way of incentivizing people to engage in cognitive health task 
than offering monetary incentives in the form of discounted webshop purchases, or offering no 
reward incentive.

However, when we compared the average highest score across rewards groups, we found that those 
offered a discount based on game accuracy showed the highest scores across groups, and was 
higher than the no reward group. Overall, there was no difference across the three rewards groups for 
the average high score, suggesting that offering points, discounts, or both rewards incentivize people 
to play well. The other thing to note is that those offered discounts chose to play less rounds, but 
played more accurately during those rounds, than those offered points or the combination of points 
ERH�HMWGSYRXW��8LMW�WYKKIWXW�XLEX�VI[EVHW�QE]�I\IVX�XLIMV�MRƽYIRGI�MR�HMJJIVIRX�[E]W��HITIRHMRK�SR�
what behavior is being measured.    

OFFERING POINTS RESULTED IN THE HIGHEST AVERAGE NUMBER OF GAMES PLAYED
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Taken together, these studies suggest that providing rewards as discounts or points increases 
QSXMZEXMSR�XS�IRKEKI�MR�LIEPXL�FILEZMSVW��9WMRK�KEQMƼGEXMSR�XS�FSSWX�LIEPXL�FILEZMSVW�[MXL�XLIWI�
kinds of rewards may help people develop healthy habits over time.

Does telling people their Real Age motivate them?   EXPERIMENT  COMPLETE

What if I told you that you were younger, or older, than you thought? What if I also told you that, unlike 
your chronological age, which is out of your control, you also have this thing called Real Age that is 
largely determined by your life choices? How might this information affect your motivation to live a 
healthier life?

Real Age is a health age score that is determined by the rate of healthy behavior choices across a 
number of important health categories, such as exercise, nutrition, and stress. Although determining 
Real Age is more complicated than counting the years you’ve been alive, this score may be a better 
predictor of your longevity and the quality of your life during years ahead.8,9 This is because your Real 
Age takes into account your lifestyle choices, providing a number that better predicts your chances of 
dying from age-related diseases, like cardiovascular disease.

One question that has not received much research attention is whether receiving positive or negative 
Real Age feedback differently motivates people to engage in a healthier lifestyle. To address this gap, 
we decided to examine the effect of positive and negative feedback from a Real Age score on people’s 
motivation to engage in healthier behaviors. 

We sampled users who took a Real Age test, a feature on Actify’s website at the time, to see whether 
users whose Real Age was older than their chronological age were less likely to engage in health-
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related content on the website or not. We predicted that people who received an older Real Age score 
would be less motivated to engage in health behavior. This is because people tend to avoid negative 
information even if it could be useful—a phenomenon known as the ostrich effect. Our results showed 
that people who received a Real Age score that was younger than their chronological age returned to 
the website more often compared to people who had received an older Real Age score.

%PXLSYKL�7XYH]���GSRƼVQIH�XLEX�XLSWI�[MXL�E�]SYRKIV�6IEP�%KI�[IVI�QSVI�QSXMZEXIH�XS�GSRXMRYI�
being healthy, these results were correlational, leaving us unable to determine whether the positive 
Real Age feedback increased people’s motivation to be healthier.

To determine whether a younger Real Age score could motivate people to be healthier, we designed 
an experiment with four experimental groups. After taking a Real Age test, participants received a 
fabricated Real Age score that deviated from their chronological age in direction (younger or older) 
and degree (±3% or ±15% of chronological age). We also included a control group who received no 
Real Age score but still took 
the Real Age test, consisting of 
questions about nutrition, exercise, 
sleep, stress, tobacco and alcohol 
use, and social support, as well as 
some demographic questions.

We found that motivation to begin a healthier lifestyle did not differ between people who were 
randomly assigned a younger Real Age score compared to those who received an older Real Age 
score, although there was a trend among those who received young Real Age scores to be more 
motivated to engage in health behaviors compared to older age groups. Contrary to our initial 
hypothesis, we found that participants who were assigned a much older or younger Real Age (±15% of 
chronological age) were more motivated to be healthy than those assigned a slightly older or younger 

YOUNGER OLDER

PASSPORT AGE

People avoid information that could contain bad news for them, even when this 
information could be useful to them. This is called the ostrich effect, named 
after the myth that ostriches bury their heads in the sand to avoid danger. 

Reading: Karlsson, N., Loewenstein, G., & Seppi, D. (2009). The ostrich effect: Selective attention 
to information. Journal of Risk and Uncertainty, 38, 95–115. https://doi.org/10.1007/s11166-009-
9060-6

BEHAVIORAL 
SCIENCE

https://doi.org/10.1007/s11166-009-9060-6
https://doi.org/10.1007/s11166-009-9060-6


49 LIFEST YLE: A HE ALTHY HOME AND WORKPL ACE

Real Age (±3% of chronological age). In addition, telling people their Real Age was slightly older than 
XLIMV�TEWWTSVX�EKI�VIWYPXIH�MR�E�FEGOƼVI�IJJIGX�SJ�VIHYGMRK�QSXMZEXMSR�XS�FIKMR�E�LIEPXLMIV�PMJIWX]PI��

In an additional study, we assessed whether people would be more motivated to be healthier if 
they received a positively framed, as compared with a negatively framed, message regarding the 
consequences of their health behavior. Users of a recipe app received either a positively framed 
message stating, “You stay young when you eat healthy”, or a negatively framed message stating, 
“You age faster if you do not eat healthy”. Results showed that people who received the positively 
JVEQIH�QIWWEKI�[IVI�QSVI�PMOIP]�XS�GPMGO�SR�E�RSXMƼGEXMSR�HMVIGXMRK�XLIQ�XS�XLI�ETTƅW�VIGMTI�SZIVZMI[�
page.
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3ZIVEPP��XLIWI�MRMXMEP�ƼRHMRKW�WYKKIWX�XLEX�XIPPMRK�WSQISRI�XLEX�XLI]�EVI�]SYRKIV�XLER�XLIMV�
chronological age, or telling someone they could stay young by being healthy, results in a slightly 
KVIEXIV�QSXMZEXMSR�XS�FI�LIEPXLMIV�MR�XLI�JYXYVI��,S[IZIV��SYV�ƼRHMRKW�EPWS�WYKKIWX�XLEX�XIPPMRK�
TISTPI�XLIMV�6IEP�%KI�MW�WPMKLXP]�SPHIV�XLER�XLIMV�TEWWTSVX�EKI�VIWYPXW�MR�E�FEGOƼVI�IJJIGX�SJ�VIHYGMRK�
motivation which is largely driven by participants who expect their Real Age to be younger, but who 
received an older Real Age score, akin to worse-than-expected news. Further analysis revealed that 
VIGIMZMRK�E�WPMKLXP]�SPHIV�6IEP�%KI�HIGVIEWIH�WIPJ�IƾGEG]�PIZIPW��[LMGL�MR�XYVR�PIEH�XS�E�VIHYGXMSR�
in motivation, suggesting the importance of tailoring messages about Real Age to improve one’s 
GSRƼHIRGI�MR�FIMRK�EFPI�XS�QEOI�LIEPXLMIV�GLSMGIW�MR�XLI�JYXYVI�

People prefer a digital coach to gamification and incentives   PRODUCT

If you are developing a new mobile app to help users develop new healthy habits, what would be the 
QSWX�ETTIEPMRK�GSRGITX�XS�]SYV�YWIVW#�+EQMƼGEXMSR��QEXIVMEP�MRGIRXMZIW��SV�E�HMKMXEP�LIEPXL�GSEGL#�

We partnered up with Actify to test these different ways to frame a new app. We developed three 
PMJIWX]PI�ETT�TVSXSX]TIW�ERH�XIWXIH�[LIXLIV�KEQMƼGEXMSR��MRGIRXMZIW��SV�E�HMKMXEP�GSEGL�TVSZIH�QSWX�
ETTIEPMRK�XS�TSXIRXMEP�YWIVW��-R�E�KEQMƼIH�ETT��YWIVW�[SYPH�TPE]�ER�MRXVMRWMGEPP]�IRNS]EFPI�KEQI�XLEX�
EPWS�[SYPH�FIRIƼX�XLIMV�LIEPXL��8LI�MRGIRXMZIW�TVSXSX]TI�GSQFMRIH�XVEHMXMSREP�QEXIVMEP�MRGIRXMZIW�[MXL�
“moral” incentives (earning money for charity) to incentivize healthy behavior. Finally, the digital health 
coach would provide each user with social satisfaction from being able to chat with a health coach, in 
addition to providing personalized advice to help achieve a healthier lifestyle. 

%TT�4VSXSX]TIW
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Across four studies, Actify and CAH collected both qualitative and quantitative data that evaluated the 
attractiveness and ease of understanding for each prototype. Our team conducted phone interviews 
and online user tests which provided qualitative feedback on design and style of the prototypes, as 
well as a better understanding of the factors that made each prototype attractive or unattractive to the 
user. After some iterations, we drew up mock advertisements for each app concept, put them on the 
[IF��ERH�EREP]^IH�XLIMV�TSTYPEVMX]�SR�XLI�FEWMW�SJ�GPMGO�XLVSYKL�VEXIW��-R�SYV�ƼREP�WXYH]��[I�YWIH�XLI�
mock advertisements in an online experiment to collect app ratings according to a number of criteria, 
such as engagement, ease of use, level of excitement, and motivation to engage in healthy behaviors. 
In addition, we collected feedback on the perceived function of the app, willingness to pay for the app 
and potential users’ interest in overall usage. After analyzing the data, we found that potential users 
rated the digital health coach as the most successful concept.

Increasing standing during meetings with a light   PRODUCT

;SVOMRK�MR�ER�SƾGI�QIERW�KIXXMRK�WXYGO�MR�XLI�MRIZMXEFPI�
marathon meeting, sitting in the same chair for hours at a 
time. Sitting through meetings can get uncomfortable after a 
while, and you might get the urge to stand up and stretch your 
legs. That discomfort is something we should be paying more 
attention to, as sitting for long periods of time is associated with 

a number of negative outcomes (see Leveraging present bias 
to reduce sedentary behavior). Unfortunately, you also don’t 
want to draw a lot of attention to yourself or disrupt the meeting 
by standing up. We have developed the “Shine and Rise” to help solve this problem. The Shine and 
6MWI�MW�E�WQEPP�PMKLX�XLEX�ƽMGOW�SR�IZIV]�SRGI�MR�E�[LMPI�EW�E�VIQMRHIV�XS�WXERH�YT��;I�LSTI�XLEX�MX�[MPP�
help to make standing up in meetings more socially acceptable and to help remind people that even 
during meetings, it is important to take care of our bodies. Moreover, since the lamp tells everyone at 
the same time that they need to stand up, people will no longer feel embarrassed to be the only one 
standing up. In that sense it is a social coordination device: It coordinates a social situation in which it 
MW�HMƾGYPX�JSV�ER�MRHMZMHYEP�XS�EGX�EPSRI��'YVVIRXP]��XLI�7LMRI�ERH�6MWI�LEW�FIIR�FIXE�XIWXIH�MR�SYV�SƾGI�
LIVI�EX�'%,��[MXL�TPERW�XS�XIWX�MX�MR�E�HMJJIVIRX�SƾGI�WIXXMRK�SRGI�[I�LEZI�HIZIPSTIH�E�ZIVWMSR�XLEX�[I�
think will be most effective. 
 

Changing the pleasantness of exercise pain using reappraisal 
EXPERIMENT  COMPLETE

Physiological discomfort is often cited as a barrier to initiating and persisting with exercise. But 
I\IVGMWI�TEMR�MWRƅX�NYWX�TL]WMGEPƂMX�MW�EPWS�MRƽYIRGIH�F]�GSKRMXMZI�ERH�IQSXMSREP�JEGXSVW�
In a recently published study, we tested the impact of reinterpreting pain as helpful, a strategy 
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known as cognitive reappraisal.10 We expected that positive reappraisal would lead to higher exercise 
persistence and improved affect during exercise.

We randomly assigned 78 participants between the ages of 18 and 55 to listen to a voice recording 
that framed the purpose of pain as a sign of muscle building (‘Helpful’) vs. a sign of muscle tearing 
and possible injury (‘Harmful’). We measured exercise persistence, operationalized as the number of 
bench press repetitions completed before and after the recording, as well as affective valence, pain 
valence, pain intensity, exercise-task anxiety, and arousal.

 

Participants in the Helpful condition felt less negatively about their pain, but they did the same number 
of bench press repetitions as those in the Harmful condition. No other affective variables differed 
between the two groups.

Framing exercise pain as a positive sign of muscle growth 
made people feel less negatively toward exercise pain, 
compared to framing exercise pain as a negative sign of 
possible muscle injury.

This experiment shows that it is possible to change feelings during exercise without changing the 
physiological nature of exercise—people can still lift weights the same number of times but feel less 
negatively about their pain. Since affect during exercise is associated with future exercise intentions, 
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it is possible that a reappraisal manipulation like this one could also lead to improvements in people’s 
plans to exercise in the future.

Leveraging present bias to reduce sedentary behavior   EXPERIMENT  COMPLETE

;I�X]TMGEPP]�XLMRO�SJ�IRKEKMRK�MR�LIEPXL]�FILEZMSVW�EW�WEGVMƼGMRK�XSHE]�MR�SVHIV�XS�VIET�VI[EVHW��SV�
avoid catastrophe) tomorrow. Organizations devoted to promoting a healthy lifestyle also tend to 
frame their messages in this way—focusing on the long-term outcomes that are associated with a 
particular behavior. Unfortunately, threatening people with the spectre of distant consequences rarely 
has much of an effect on behavior, even when those consequences are dire.11 People care about 
seeking pleasure and avoiding pain right now—a phenomenon called present bias. Furthermore, 
the likelihood of facing one of these future consequences is uncertain, meaning that this kind of 
QIWWEKMRK�MW�EWOMRK�TISTPI�XS�WEGVMƼGI�RS[�JSV�XLI�QIVI�TSWWMFMPMX]�SJ�EZSMHMRK�E�RIKEXMZI�SYXGSQI�MR�
the future.

Rather than focusing on abstract, potential future outcomes, we decided to see what would happen 
when we developed messaging that focused on what was happening to people’s bodies in the present 
moment. The behavior we chose for this project was standing up more often at work. Research 
shows that we spend more than half of our waking hours sitting down.12 Sitting for too long can cause 
blood to collect in one’s leg veins, putting added pressure on these veins, it can cause joints to stiffen, 
muscles to weaken, and digestion to slow. Prolonged sitting is also associated with harmful long-
term health consequences. Sitting for hours on end is positively associated with an increased risk of 
serious ailments such as heart disease, type 2 diabetes, and certain cancers.

;I�LEZI�GSPPIGXIH�HEXE�JVSQ�SRI�SRPMRI�WXYH]�YWMRK�1IGLERMGEP�8YVO��2�!��������7M\X]�ƼZI�TIVGIRX�
of our participants said that they used Mechanical Turk as either a part-time or full-time job and 42% 
reported working over 20-hours per week on Mechanical Turk. In this study we gave participants 

4ISTPI�XIRH�XS�SZIVZEPYI�GSWXW�ERH�FIRIƼXW�RS[�VIPEXMZI�XS�GSWXW�ERH�FIRIƼXW�MR�
the future. This is called the Present Bias. 

Reading: O’Donoghue, T., & Rabin, M. (1999). Doing it now or later. American Economic Review, 
89�������Ɓ�����LXXTW���HSM�SVK���������EIV���������
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one of four messages about the dangers of prolonged sitting: a message highlighting the long-term 
consequences of sitting too much (e.g., diabetes, cancer, etc.); a message explaining the body’s 
immediate reaction to prolonged sitting (blood pooling and putting more pressure on veins, joints 
stiffening, etc.); a message explaining both the body’s immediate reaction to prolonged sitting as 
well as its long-term consequences; and a generic control message that simply told participants 
that health researchers recommend standing once every 30-60 minutes (this message was present 
in all conditions). After completing a few survey questions about their opinions and reactions to the 
message themselves, participants were asked if they would like to take 30-seconds to stand up. They 
were also told that if they agreed, they would have to stand for at least 30-seconds and they would not 
be paid for this extra time. If they did not agree to stand, then they would simply move on to the rest of 
the study.

Across all conditions, 73% of participants agreed to take 30-seconds to stand, suggesting that given 
an opportunity to stand, most people will take it (even when that opportunity comes with a minor 
cost). However, even with this high rate of standing, a larger percentage of people reported standing 
up when the messaging did not include information about the long-term consequences of sitting 
for too long. In other words, a message informing participants of the immediate effects of sitting for 
too long did not increase standing relative to the control, but informing participants of the long-term 
effects of sitting for too long decreased rates of standing.
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Although standing rates were smaller when discussing long-term consequences, participants did rate 
messages that involved long-term, short-term, or both kinds of messages as more informative, vivid, 
and motivating than control messages.  

When motivating people to be healthier, rather than focusing on long-term outcomes, tell people 
what these behaviors are doing to their bodies right now. Not only will this make them more likely to 
engage in the behavior, but it will also help them feel more informed about what it is they are doing for 
their health when they remember to stand. Although we are just beginning to understand the ways in 
which emphasizing present versus future outcomes can motivate people to engage in more healthy 
FILEZMSVW��XLMW�ƼVWX�WXYH]�WMKREPW�E�TVSQMWMRK�WXEVX�
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Increasing purpose in life and exercise intentions through values  
EXPERIMENT  COMPLETE

When someone has a purpose, they are engaged with life-long goals that are meaningful to them. 
Research has shown that purpose in life is associated with a number of positive health behaviors, 
such as exercising, eating healthy, and using preventative health care services. However, the majority 
of this research is correlational, leaving us unsure whether having a purpose causes one to engage in 
positive health behaviors, if people who engage in positive health behaviors have greater feelings of 
purpose, or if there is a third variable affecting both purpose and health.

 

We wanted to examine whether a causal relationship exists between purpose in life and intentions 
to exercise. Before we could test for a causal relationship between purpose and exercise intentions, 
we needed to increase people’s sense of purpose. In order to do this, we examined whether cueing 
one of two types of values—self-transcendence (activities aimed at helping others) or self-focused 
(activities aimed at focusing on the self)—increase people’s sense of purpose. Next, we wanted to see 
if increasing people’s sense of purpose in life would lead to greater intentions to exercise.

;I�L]TSXLIWM^IH�XLEX�XLSWI�[LS�VIƽIGXIH�ERH�[VSXI�EFSYX�WIPJ�XVERWGIRHIRGI�ZEPYIW�[SYPH�VITSVX�
higher purpose in life and greater intentions to exercise than those who wrote about self-focused 
values and a control group. We suspected that self-transcendence values would enable individuals 

Purpose in life�GER�FI�HIƼRIH�EW�ER�YPXMQEXI�EMQ�XLEX�SRI�QEOIW�TVSKVIWW�
towards that is meaningful to the self and contributes to matters larger than the 
self. Researchers argue that one’s purpose is motivational in nature, meaning 
that the person is motivated to do activities that align with their purpose. For 
example, religiosity can be a source of purpose in life, which is pursued through 
activities such as attending bible school or praying every day. Greater purpose 
in life has been associated with healthier decision-making and lower mortality. 
Researchers hypothesize that purpose in life may be related to physical health 
because purpose enables us to do the things that are important by making 
barriers appear less daunting. 

Reading: Czekierda, K., Banik, A., Park, C. L., & Lusczynska, A. (2017). Meaning in life and physical 
health: Systematic review and meta-analysis. Health Psychology Review, 11�������Ɓ�����https://
HSM�SVK������������������������������
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to understand that they are a part of and contributing to something that is bigger than themselves. 
Therefore, these individuals were expected to engage in positive health behaviors in order to further 
contribute to something beyond their personal needs.

 

We tested this hypothesis with 1,083 participants on an online survey platform. Participants who 
VIƽIGXIH�SR�ERH�[VSXI�EFSYX�WIPJ�XVERWGIRHIRGI�ZEPYIW�ERH�XLSWI�[LS�VIƽIGXIH�SR�ERH�[VSXI�EFSYX�
self-focused values both reported higher purpose in life than the control participants. However, no 
difference in ratings of purpose in life was found between the self-transcendence values and self-
focused values. 

Lastly, the self-focused condition reported greater intentions to exercise than the self-transcendence 
condition and the control. An additional analysis showed that self-focused values and purpose in life 
independently led to greater intentions to exercise. 
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*MRHMRKW�JVSQ�XLMW�PEF�WXYH]�[MPP�FI�MQTPIQIRXIH�MRXS�ƼIPH�I\TIVMQIRXW�MR�SVHIV�XS�YRHIVWXERH�LS[�[I�
can connect one’s purpose to their health and improve adherence to health behaviors. If this strategy 
is successful, fostering purpose may become a promising pathway to support health and well-being.

Reducing employee anxiety with short happiness challenges 
EXPERIMENT  IN-PROGRESS

Many employers are actively pursuing ways to increase their workforce’s well-being in hopes of 
improving their organization’s productivity, employee retention, and innovation.13 Employee well-being 
MW�PMROIH�XS�E�Q]VMEH�SJ�TSWMXMZI�FIRIƼXW��FSXL�JSV�XLI�IQTPS]II�ERH�XLI�IQTPS]IV��EW�IQTPS]IIW�[MXL�
higher levels of well-being exhibit better job performance, life satisfaction, physical health, and are 
more likely to innovate at work.14,15

Through our partnership with Guilford County, North Carolina, we tested whether a PPI in the form of 
daily happiness challenges could address the root problem of low local government employee well-
being.

For a period of three weeks, all 2,388 Guilford County government employees were randomly assigned 
to either a treatment group, which received daily emails containing short happiness challenges, or to 
a control group, which did not receive the happiness challenges. The theme of the daily challenges 
centered on mindfulness and gratitude. 

Methods or intentional activities that aim to cultivate positive feelings, behaviors, 
or cognitions are often referred to as positive psychology interventions 
(PPIs). For instance, PPI strategies such as writing gratitude letters, practicing 
optimistic thinking, replaying positive experiences, and socializing have been 
shown to increase well-being in nonclinical samples.

Reading: 
7MR��2��0���
�0]YFSQMVWO]��7���������)RLERGMRK�[IPP�FIMRK�ERH�EPPIZMEXMRK�HITVIWWMZI�W]QTXSQW�
with positive psychology interventions: A practice-friendly meta-analysis. Journal of Clinical 
Psychology, 65�������Ɓ�����LXXTW���HSM�SVK���������NGPT������

&SMPIV��0���,EZIVQER��1���;IWXIVLSJ��+��.���6MTIV��,���7QMX��*���
�&SLPQIMNIV��)���������4SWMXMZI�
psychology interventions: A meta-analysis of randomized controlled studies. BMC Public Health, 
13(119). LXXTW���HSM�SVK�������������������������
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Both groups reported their wellbeing through twice-weekly surveys, which asked employees to 
evaluate their life satisfaction, purpose, happiness, and anxiety. Our results showed a reduction in 
anxiety for employees who received daily happiness prompts, yet little difference in life satisfaction, 
purpose, or happiness.

8EFPI��8[S�XEMPIH�GSQTEVMWSR�SJ�QIERW�XIWX��GSQTEVMRK�WYVZI]�VIWTSRWI�WGSVIW

ALL SURVEYS

TREATMENT GROUP CONTROL GROUP DIFF.

Satisfaction 7.31 7.14 +0.17

Purpose 7.81 7.63 +0.18

Happiness 6.95 6.83 +0.12

Anxiety 6.12 5.76 +0.37*

** p<0.01, *p<0.05

2SXI��7GSVIW�JSV�IEGL�WYVZI]�UYIWXMSRW�EVI�EZIVEKIH�EGVSWW�EPP�WM\�WYVZI]�HEXIW��9RMX�SJ�SFWIVZEXMSR�MW�SRI�TIVWSR��WS�
R!����JSV�ƈ%PP�WYVZI]WƉ�

7EQTPI�)QEMP�7XYH]��
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Employers spend nearly $700 per employee each year on well-being initiatives, a number that is 
rising quickly.16 The Guilford County Happiness Project successfully reduced employee anxiety. The 
implication that a short, cheap, and relatively easy daily challenge program can, at least in the short 
term, reduce self-reported anxiety among county employees can be tremendously useful to local 
government leaders. 

Based on feedback from the employees at Guilford County and previous technical constraints, a 
RYQFIV�SJ�VIƼRIQIRXW�[IVI�QEHI�FIJSVI�XLI�PEYRGL�SJ�WXYHMIW���ERH����

In Study 2, also in partnership with 
Guilford County, North Carolina, 
we are currently running a similar 
randomized controlled trial, in 
which all County employees 
have been randomly assigned 
to either a treatment group 
receiving emails containing 
short happiness challenges, or 
to a control group that does not 
receive the happiness challenges. 
To assess the persistence of the 
reduction in anxiety, we have 
extended the timeframe to eight 
weeks, while at the same time 
reducing the challenge frequency 
from daily to three times per 
week. This decision was based 
on Guilford County Employees 
citing an overwhelming number 
of emails in the initial study, as 
[IPP�EW�TVIZMSYW�ƼRHMRKW�XLEX�
a lower frequency of wellbeing 
tasks are more effective due to 
the associated novelty and meaningfulness.17 We also have expanded the reach to include challenge 
themes encompassing multiple facets, such as expressing gratitude or practicing acts of kindness. 
Again, both groups report their wellbeing through weekly surveys, which ask employees to evaluate 
XLIMV�PMJI�WEXMWJEGXMSR��TYVTSWI��LETTMRIWW��ERH�ER\MIX]��0EWXP]��[I�[MPP�ƽMT�XVIEXQIRX�ERH�GSRXVSP�KVSYTW�
at the end of the study period, allowing employees assigned to the control group to also receive the 
happiness challenges. Data collection will be completed by summer 2020. 

7EQTPI�)QEMP�7XYH]��
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Study 3 aims to replicate the 
approach in partnership with 
the City of Greensboro, North 
Carolina, which started in 
January 2020. In this version, 
we have further reduced the 
challenge frequency from 
three times per week to once 
per week, while extending 
the overall study period to 
twelve weeks. We have also 
increased agency through 
choice: giving participants in 
the treatment group the choice 
of 2 challenges per week. Upon 
choosing 1 of the 2 challenges, 
participants are asked to 
complete a commitment 
contract, specifying when and at what time they will complete their chosen challenge. Lastly, we 
decided to further lower the number of well-being check-ins from weekly to bi-weekly. 

7EQTPI�)QEMP�7XYH]��

'SQQMXQIRX�'SRXVEGX�7XYH]��
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Conclusion
In this chapter we discussed a second pillar in disease prevention: living a healthy lifestyle. We 
discussed several solutions that can be grouped in four categories: rewards, social forces, dealing 
with negative feelings, and positive psychology. Our research shows that progress can be made by a 
nuanced use of material and immaterial rewards, of personal and social approaches, and of positive 
and negative forces—at home and in the workplace.
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FINANCE: 
SAVING FOR HEALTH CARE 
AND HEALTH INSURANCE
Judson Bonick, Jonathan Corbin, Matt Bodien, Ting Jiang, Jan Willem Lindemans

Introduction

In this chapter, we discuss some of our work on saving for health care 
ERH�LIEPXL�MRWYVERGI��;I�IRH�[MXL�ƼRERGI��EPXLSYKL�MR�E�WIRWI�MX�WLSYPH�
FI�XLI�WXEVX�ERH�XLI�WSYVGI�SJ�TISTPIƅW�LIEPXL�NSYVRI]��0MZMRK�LIEPXLMP]�MW�
costly, and so is health care. That is why we represent it as the roots of 
the Tree of Healthy Life.



FINANCE: SAVING FOR HE ALTH CARE AND HE ALTH INSUR ANCE 66

3YV�VIWIEVGL�SR�TIVWSREP�LIEPXL�ƼRERGI�JSGYWIW�SR�/IR]E��[LIVI�[I�XIEQIH�YT�[MXL�E�PSGEP�TEVXRIV�
XS�XEGOPI�LIEPXL�EGGIWW�ZME�ƼRERGI��8LI�;SVPH�,IEPXL�3VKERM^EXMSR�IWXMQEXIW�XLEX�SZIV���������
Kenyan children died from preventable causes in 2011 alone. One reason is that people simply 
cannot afford to get treatment for themselves or their children, particularly those living in informal 
settlements and rural areas. In 2015–2016, more than one in three Kenyans lived on less than the 
international poverty wage (US$1.90 per day).1 For these individuals, a simple cough can quickly 
become pneumonia if left untreated. Parents often have to make tough decisions between basic 
necessities like food, shelter, and medical care. Saving for health care and health insurance can be 
HMƾGYPX��FYX�PMJI�WEZMRK�

Unfortunately, health insurance coverage in Kenya is very low, about 19% nationally. The vast majority 
of those with health insurance are covered by the national health insurance, called NHIF (National 
Hospital Insurance Fund). The Kenyan government aims to have full health coverage for all of its 
citizens by 2022. Most individuals will be covered by NHIF, with the majority having to pay for at least 
a portion of their premiums, and government subsidies covering the rest of the cost.

In this chapter, we introduce a novel product launched in Kenya: a digital wallet to save for health care 
ERH�JSV�LIEPXL�MRWYVERGI��;I�HMWGYWW�FEVVMIVW�ERH�GEXEP]WXW�[I�MHIRXMƼIH�JSV�YWIVW�WEZMRK�QSRI]�MRXS�
the wallet. Then we discuss several solutions, including: placebo insurance cards to increase trust, a 
KEQI�XS�MQTVSZI�ƽYIRG]�[MXL�XLI�WEZMRKW�TVSGIWW��E�GEPIRHEV�XS�TPER�ERH�XVEGO�WEZMRKW��ER�MQTVSZIH�
YWIV�NSYVRI]�XLEX�MHIRXMƼIW�TSWWMFPI�FEVVMIVW�ERH�WSPYXMSRW�JSV�WEZIVW��ERH�QIWWEKIW�XLEX�PIZIVEKI�
social norms. Another way for individuals to fund health insurance is to get help from family or 
friends, such as through remittances. We discuss some obstacles to leveraging remittances. Finally, 
FIJSVI�TISTPI�GER�WXEVX�WEZMRK�JSV�XLIMV�MRWYVERGI�TVIQMYQW��XLI]�QYWX�IRVSPP��;I�FVMIƽ]�HMWGYWW�LS[�
vouchers can leverage loss aversion and nudge people to sign up.

A digital health wallet with special benefits for young mothers   PRODUCT

How can a government provide healthcare to so many of its citizens effectively? One solution is 
the use of digital wallets. M-PESA, launched in 2007, is a digital wallet that allows users to deposit, 
withdraw, and transfer money, as well as pay for goods and services, using deposited money stored 
electronically on the users’ phones. By 2010, M-PESA had become the most successful mobile phone-
FEWIH�ƼRERGMEP�WIVZMGI�MR�XLI�HIZIPSTMRK�[SVPH�

8S�LIPT�/IR]ERW�[MXL�XLIMV�LIEPXL�ƼRERGIW��[I�TEVXRIVIH�[MXL�1�8-&%��E�HMKMXEP�[EPPIX�WMQMPEV�XS�
M-PESA.2 However, this wallet is only used for healthcare costs. An M-PESA user can transfer money 
to their M-TIBA wallet and use it for most health costs at participating M-TIBA clinics. Unlike M-PESA, 
which charges transaction fees, M-TIBA is completely free to use and users can add anyone as a 
HITIRHIRX��EPPS[MRK�JEQMP]�ERH�JVMIRHW�XS�FIRIƼX�JVSQ�XLIMV�LIEPXL�WEZMRKW��%�TIVWSR�GER�WMKR�YT�JSV�
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M-TIBA and then save as little as 10 cents 
at a time. The goal of M-TIBA is for users 
to save little by little, so that when a health 
issue arises, the individual can dip into their 
M-TIBA wallet to pay for medical care. Our 
partners hope to use M-TIBA as a method 
to save and pay for NHIF health insurance 
premiums.

While enrollment in M-TIBA has been high (about 2.5 million users since its start in May 2016), savings 
rates have been low. Most users have never saved in their health wallets. CAH Health, in collaboration 
with the PharmAccess Foundation and CarePay, has worked to increase savings in these health 
wallets. We have provided our partners with a number of solutions to the various problems that arise 
at different stages in the process of achieving this goal.

3YV�[SVO�SR�LIEPXL�ƼRERGMRK�MR�/IR]E�MRZSPZIW�[SVO�[MXL�M�497,��E�WTIGMEP�TVSKVEQ�XLEX�TVSZMHIW�
subsidized NHIF insurance to low-income Kenyan mothers who have young children or are expecting, 
as well as their immediate family members. Women in the program are asked to save towards their 
2,-*�LIEPXL�TVIQMYQW�YWMRK�1�8-&%��[MXL�XLI�KSEP�SJ�MRGVIEWMRK�LIEPXL�EGGIWW�ERH�ƼRERGMEP�WIGYVMX]�
to those who need it most.3 They are provided a year of health insurance for free, and a second year at 
a 50% discount.

Saving for health insurance: Barriers and catalysts   SURVEY  COMPLETE

-X�MW�HMƾGYPX�JSV�]SYRK�/IR]ER�[SQIR�XS�WEZI�QSRI]�JSV�LIEPXL�GEVI�ERH�LIEPXL�MRWYVERGI�FIGEYWI�SJ�
competing expenses, such as food, shelter, and school fees for their children. Additionally, whereas 
women tend to be in charge of the household (which includes caring for the health and well-being of 
XLI�JEQMP]��QIR�EVI�GSQQSRP]�MR�GLEVKI�SJ�ƼRERGIW��8LIVIJSVI��MJ�XLI�QER�HSIW�RSX�ZEPYI�WEZMRK�JSV�
LIEPXL�IQIVKIRGMIW�SV�MRWYVERGI��XLIR�LIEPXL�ƼRERGMRK�FIGSQIW�IZIR�QSVI�GLEPPIRKMRK��1SWX�[SQIR�
who have subsidized health insurance still do not save for their premiums, causing them to lapse in 
coverage after one year. We wanted to learn more about the experiences of young women in setting 
money aside for health insurance, particularly the obstacles they face and how those obstacles might 
be resolved, with an eye to determining what works and what could be improved upon for future health 
insurance savings programs.

We conducted 48 in-depth interviews of women of reproductive age, and we centered on 3 primary 
touchpoints: enrollment into the health insurance program, saving for premiums, and utilization of 
clinics.
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We found that, overall, women are excited about having and saving for health insurance, but 
implementation issues such as users receiving incorrect or incomplete information, users not 
receiving their insurance card, and dependents not being added to the coverage hamper the success 
SJ�XLI�TVSKVEQ��;I�EPWS�JSYRH�WIZIVEP�GEXEP]WXW�SJ�WEZMRK��WYGL�EW�YWMRK�XLI�FIRIƼX��LEZMRK�XLI�
insurance card, having a savings calendar, and practicing saving. Finally, we also found that women 
prefer self-reliance in longer-term saving, but seek outside help in emergencies.

-QTVSZMRK�MQTPIQIRXEXMSR��I�K��UYMGO��IƾGMIRX�HMWFYVWIQIRXW�SJ�MRWYVERGI�GEVHW�ERH�GLERKMRK�YWIVWƅ�
relationships with healthcare from reactionary to proactive are important steps for the future success 
of health insurance savings programs.

“I was happy because 
there are days I go to 
the hospital without 
enough money and the 
drugs are expensive. 
Currently it is okay 
to just give them the 
[NHIF] card.”
- Respondent in Nairobi

Improving trust with placebo insurance cards   PRODUCT

Another issue at the root of the lack of health insurance coverage in Kenya is that many people don’t 
WII�XLI�MQQIHMEXI�FIRIƼX�SJ�MRWYVERGI��/IR]ERW�PMOI�XS�WII�XLIMV�QSRI]�[SVO�JSV�XLIQ��WS�XLI]�QE]�
invest in small loans that will provide an increase in income from accumulated interest, or they may try 
XS�FY]�ERH�WIPP�KSSHW�XS�QEOI�E�TVSƼX��8LI]�WII�LIEPXL�MRWYVERGI�EW�E�[EWXI��WMRGI�XLI]�JIIP�PMOI�XLI]�
are losing their money each time they pay into it and may not receive anything in return. In addition, 
there can also be a general lack of trust of new people and new programs. There is a high incidence 
of fraud in the informal settlements, with scammers trying to enroll people into new “programs” and 
sending people fraudulent text messages. Because of this, new legitimate programs face increased 
scrutiny and are often dismissed as scams, particularly if they are asking for money without giving an 
MQQIHMEXI�FIRIƼX��EW�MW�XLI�GEWI�[MXL�LIEPXL�MRWYVERGI�
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One potential way we found to increase trust comes from our previous qualitative work on young 
women saving for subsidized health insurance—providing insurance cards in a timely manner. One 
of the primary reasons many users gave for not saving or engaging in the insurance program was 
because they received their insurance card very late, or never received it at all. Even though program 
users could use their national ID cards to access services, this fact was not widely known, and those 
who were aware of it often did not fully trust it. Since they did not have the card, they felt like they 
weren’t really part of the program, thus reducing trust and engagement in the program.

;I�LIPTIH�SYV�TEVXRIVW�[MXL�XLI�HIWMKR�SJ�ER�SƾGMEP�PSSOMRK�MRXIVMQ�MRWYVERGI�GEVH��[MXL�XLI�KSEP�SJ�
prompting users to save more for next year’s premiums, and utilizing their coverage more frequently. 
The insurance card did not have a real function, since it was not issued by the insurer and was not 
required for people to have their expenses reimbursed. But we hypothesize it has psychological 
FIRIƼXW�WMQMPEV�XS�TPEGIFS�TMPPW��-X�LEW�E�placebo effect. The insurance card may be used in 
subsequent subsidized health insurance programs to help increase trust and legitimacy.

4VSXSX]TI�SJ�GEVH

Practice saving with a savings game   PRODUCT

When organizations want to encourage people to save money, the usual approach is to give those 
people information about why they should save, as well as about how they can save. The problem with 
giving people information about how they can save is that it assumes people properly process, retain, 
retrieve, and act on that information. In reality, people are forgetful. They forget what the information 
is and where they can retrieve it (e.g. where they kept the brochure, etc.). Even if they still have the 
MRJSVQEXMSR�EZEMPEFPI�EX�XLI�XMQI�XLEX�XLI]�RIIH�MX��MX�QE]�FI�HMƾGYPX�SV�XIHMSYW�XS�KS�XLVSYKL�EPP�SJ�MX��
The problem is exacerbated when a savings product gets more complicated (i.e., it requires many 
steps involving passwords or login information in order to save). Moreover, knowledge of how to do 
things mainly relies on procedural memory rather than declarative memory, making information less 
likely to produce meaningful change.
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Given that individuals may struggle to save for their health insurance premiums via their digital health 
[EPPIXW�FIGEYWI�SJ�XLI�QER]�WXITW�MRZSPZIH��[I�WYKKIWXIH�XLEX�SYV�TEVXRIVWƅ�ƼIPH�EKIRXW�TPE]�E�
savings simulation game with users when they are signing up for the wallet. The game is meant to 
be fun while also allowing individuals to practice transferring their money. In order to play, the person 
ƼVWX�VSPPW�E�HMI��;LEXIZIV�RYQFIV�XLI�HMI�PERHW�SR�MW�QYPXMTPMIH�F]�XIR��ERH�E�ƼIPH�EKIRX�XVERWJIVW�
this amount of money into the person’s M-PESA digital wallet. As soon as the customer receives 
the money, they must then transfer it to their M-TIBA health savings wallet as quickly as possible. 
They then repeat the game multiple times to see how fast they can get at transferring to their health 
savings wallet. This game makes the act of saving rewarding and fun while also getting the customer 
comfortable with the process of saving and giving the agent the opportunity to help them with any 
obstacles they may run into when trying to save.

A calendar to plan and track saving   PRODUCT

Even if we have the intention to save money, we often postpone our savings because we lack a 
WTIGMƼG�TPER��SV�[I�QE]�WMQTP]�JSVKIX�FIGEYWI�RSXLMRK�VIQMRHW�YW�SJ�SYV�TPER��8LMW�MW�GEPPIH�XLI�
intention-action gap.

Declarative memory�MW�EVXMGYPEFPI�ORS[PIHKI��EW�MR�XLI�HIƼRMXMSR�SJ�E�[SVH��E�JEGX�
about the world, describing a location, or a memory from one’s past. Procedural 
memory�MW�QIQSV]�JSV�QSXSV�SV�GSKRMXMZI�WOMPPW��[LMGL�EVI�KIRIVEPP]�HMƾGYPX�
to verbally explain (as in riding a bicycle, or when one can’t remember a phone 
number, but knows which buttons to push as soon as a keypad is presented.)

BEHAVIORAL 
SCIENCE

The intention-action gap is the difference between what people say they would 
like to do and what they actually do. Often we plan to do something good 
for ourselves (e.g. exercise after work), but fail to do so. We have a desire to 
exercise, but when it comes time to do so, we choose not to do it or forget.

Reading: Sheeran, P., & Webb, T. L. (2016). The intention-behavior gap. Social and Personality 
4W]GLSPSK]�'SQTEWW�����������Ɓ�����LXXTW���HSM�SVK���������WTG�������

BEHAVIORAL 
SCIENCE

https://doi.org/10.1111/spc3.12265
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Health insurance needs to be renewed each year, which means families need to have the savings 
available to pay for insurance each year. Keeping track of long-term savings is a challenge.

To combat this challenge, we developed a health savings calendar for our partners to distribute to 
individuals when they sign up for health insurance. This calendar consists of several features which 
are meant to help individuals remember and keep track of their savings, including:

 » Space to write in their savings plan within the calendar dates.

 » A story on each new page that shows how having health insurance can help avert health 
disasters.

 » %�XVEGOIV�MR�[LMGL�XLI]�ƼPP�MR�E�FPSGO�IZIV]�XMQI�XLI]�WEZI����/IR]ER�7LMPPMRKW�

 » Reminders for how to transfer money to their health savings wallet.

 » A space to personalize their calendar with pictures of their family.
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A better user journey for young women saving for health insurance    
SURVEY  COMPLETE

We worked with our partners to create an optimal health insurance user journey based on our 
collaborative work. This journey incorporates the previous insights from the interim health insurance 
card, savings game, and savings calendar. In addition, it includes other recommendations from our 
qualitative work, such as making certain that users are able to add all of their family members to their 
GSZIVEKI�ERH�TVSZMHMRK�GSRƼVQEXMSR�SJ�QMPIWXSRIW�VIEGLIH��%PP�SJ�XLIWI�IPIQIRXW�[IVI�MRGSVTSVEXIH�
into an ideal user journey, with the ultimate goal of creating the best possible opportunity for young 
Kenyan women to access and sustain health care via health insurance.
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-HIEP�9WIV�.SYVRI]�ERH�3FWXEGPIW��)RVSPPQIRX
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Changing social norms about health insurance   PRODUCT

An important obstacle young Kenyan women face is that obtaining health insurance is uncommon in 
the informal settlements. Whereas it is socially normative to have health insurance in many developed 
countries, the opposite is true in the informal settlements in Kenya. However, in these settlements 
XLIVI�EVI�SXLIV�WSGMEP�RSVQW�ERH�GYPXYVEP�MRWXMXYXMSRW�XLEX�TVSZMHI�ƼRERGMRK�JSV�LIEPXL�IQIVKIRGMIW��
WYGL�EW�LEVEQFIIW�ERH�GLEQEW��%�LEVEQFII�MW�E�GEPP�JSV�ƼRERGMEP�EWWMWXERGI�F]�ER�MRHMZMHYEP�SV�E�
group, typically for a bigger expense such as a building project or single large medical expense. A 
chama is a group comprised typically of women who usually meet once per month and contribute to a 
group pot of money that is then paid to one of the group’s members each meeting.

We helped create text messages for the women in our partner’s health insurance program aimed 
at changing their behavior towards saving for their premiums (as well as using their existing health 
coverage) by communicating social norms. The messages in the table below use norms to encourage 
the users to save for their health.

Social norms are powerful drivers of human behavior. They push people to 
engage in or shy away from various behaviors, based on how they think their 
social world views those behaviors. Descriptive norms are a type of social 
norm that refers to an individual’s perception of what other people typically 
HS��-RNYRGXMZI�RSVQW�VIJIV�XS�ER�MRHMZMHYEPƅW�TIVGITXMSR�SJ�XLI�I\XIRX�XS�[LMGL�
others would approve or disapprove of a particular behavior. Oftentimes, people 
GER�LEZI�MREGGYVEXI�VITVIWIRXEXMSRW�SJ�HIWGVMTXMZI�ERH�MRNYRGXMZI�RSVQW��ERH�
so informing people of how other people actually behave (descriptive norms) 
SV�FIPMIZI�SRI�WLSYPH�FILEZI��MRNYRGXMZI�RSVQW�GER�FI�UYMXI�IJJIGXMZI��*SV�
example, telling people that many of their peers have and approve of health 
insurance can prompt more people to seek it out.

Reading: Cialdini, R. B., Kallgren, C., A., & Reno, R., R. (1991). A focus theory of normative conduct: 
%�XLISVIXMGEP�VIƼRIQIRX�ERH�VIIZEPYEXMSR�SJ�XLI�VSPI�SJ�RSVQW�MR�LYQER�FILEZMSV��-R�1��4��>ERRE�
�)H���Advances in Experimental Social Psychology,��TT�����Ɓ�����%GEHIQMG�4VIWW��https://doi.
SVK���������7�������������������

BEHAVIORAL 
SCIENCE

https://doi.org/10.1016/S0065-2601(08)60330-5
https://doi.org/10.1016/S0065-2601(08)60330-5
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Leveraging remittances to finance health insurance   PRODUCT

Kenyan society is more collectivistic than most western societies. As we have seen previously in our 
social norms work and the phenomena of the harambee and chama, Kenyans often come together 
XS�LIPT�IEGL�SXLIV�ƼRERGMEPP]��7XVSRK�GSRRIGXMSRW�ERH�EGGSYRXEFMPMX]�WIVZI�ZEPYEFPI�VSPIW�MR�LIPTMRK�
MRHMZMHYEPW�ERH�KVSYTW�QEREKI�XLIMV�QSRI]�ERH�ƼRERGMEP�WLSGOW��&IGEYWI�SJ�XLMW��[I�ERH�SYV�
partners thought that encouraging remittances—typically money sent between family and friends—
could be an effective strategy to increase savings for health insurance premiums.

8[IRX]�MR�HITXL�MRXIVZMI[W�[IVI�GSRHYGXIH�[MXL�LIEPXL�MRWYVERGI�FIRIƼGMEVMIWƂLEPJ�SJ�[LSQ�
had received at least one remittance to help pay for their premiums and half of whom had not. All 
respondents had been included in our partner’s 200-person “Smartlink” test, in which respondents 
[IVI�KMZIR�EWWMWXERGI�MR�EWOMRK�JSV�VIQMXXERGIW�F]�FIMRK�TVSZMHIH�ER�717�EWOMRK�JSV�ƼRERGMEP�LIPT�
that could be forwarded to friends and family.

SOCIAL NORM MESSAGE EXAMPLE

Social Proof 
(Descriptive Norm)

1,000 people saved for their NHIF in Kibera this month!

Making Use Visible Your neighbor Mary from Kibera saved for her NHIF today!

Referencing Groups 
Close to Self

From Githogoro Clinic: Remember to save for your NHIF!

Highlighting 
Existing Values

Pay a little now or pay everything later. Save for your NHIF 
today!

Highlighting 
Tangible Benefits

Mary saved 5,000/- last year with NHIF!

Personalizing 
feedback

You saved 50/-, congratulations! You joined 1,000 people 
who saved this month.

Focusing on 
Exclusivity and/or 
Loss Aversion

Remember: you will get 3,000/- off your next year of NHIF if 
you save 3,000/- by December 15. Don’t miss out!
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We found that remittances are a familiar practice to both those who have remitted and those who 
LEZI�RSX��6IQMXXERGIW�WTIGMƼG�XS�LIEPXL�TVIQMYQW�QSWXP]�GEQI�JVSQ�WTSYWIW�ERH�TEVIRXW��1ER]�
TISTPI�I\TVIWWIH�HMƾGYPX]�ERH�ER\MIX]�EVSYRH�EWOMRK�SXLIVW�FI]SRH�WTSYWIW�ERH�TEVIRXW�JSV�QSRI]�
for their premiums. Hesitation to ask a broader audience was attributed in part to the nature of 
health insurance—it is perceived as a non-emergency luxury good which most people do not have. In 
addition, the remittance “Smartlink” test worked for some participants, but not in the way expected. 
Instead of the SMS being forwarded, remitters simply showed the message to the person being asked 
to remit in-person.

“The people here will 
not support you easily 
because they cannot 
pay for someone’s NHIF 
yet they don’t have it.” - 
Respondent in Nairobi

Boosting health insurance uptake with vouchers   PRODUCT

Our partners’ health insurance program is attractive, in part, because it is heavily subsidized—women 
SRP]�TE]�LEPJ�SJ�XLI�X]TMGEP�]IEVP]�TVIQMYQ��8LI�TVSFPIQ�MW�XLEX�TISTPI�HSRƅX�WIIQ�XS�ZEPYI�XLMW�FIRIƼX�
until they receive it: they don’t feel like they lose anything if they don’t get the subsidized insurance. 
We wanted to create a way to emphasize the size of the subsidy and provide a convenient reminder 
for when users need to sign up and where to do so, as well as feel the loss of the subsidy if they chose 
not to obtain it.

We helped create a voucher worth 3,000 Kenyan Shillings that could be used to buy health insurance, 
and our partners distributed them to potential i-PUSH participants. From an economic perspective, 
offering people a 3,000 Kenyan Shilling reduction in their insurance premiums is exactly the same as 
giving them a 3,000 Kenyan Shilling voucher. In both cases, they pay half price for their insurance, but 
research suggests that people respond more to loss than an equivalent gain, a phenomenon known 
as loss aversion. In response, we thought that providing Kenyans with physical vouchers worth 3,000 
Kenyan Shillings, which they would lose if they didn’t use the voucher, would work better than telling 
them that they could gain 3,000 Kenyan Shillings when they sign up for the subsidized insurance.

In order to emphasize the size of the insurance subsidy, we helped design a voucher that would 
make this amount of money feel more concrete. We wanted the voucher to feel as much like “real 
money” as possible, thus engendering a sense of loss if one failed to make use of it. We also used 
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the absolute amount of the subsidy (3,000 Kenyan Shillings) as opposed to the percentage (50%), as 
psychologically, the absolute amount is perceived as more substantial. 

Conclusion
8LMW�GLETXIV�[EW�EPP�EFSYX�ƼRERGMRK�GEVI��ERH�LIPTMRK�TISTPI�WIX�EWMHI�QSRI]�XS�TVITEVI�JSV�
unexpected health shocks. Finance is the last stop in our journey down the levels of personal health 
management. In our metaphor, it is the roots of the tree. The chapter introduced M-TIBA, a digital 
wallet to help low-income Kenyans save for health care and for health insurance. We discussed 
FEVVMIVW�XS�WEZMRK�QSRI]�MRXS�XLI�[EPPIX��SJJIVIH�WSPYXMSRW��ERH�MHIRXMƼIH�GEXEP]WXW��;I�EPWS�FVMIƽ]�
discussed leveraging remittances to help fund health insurance, as well as the problem of signing 
up for health insurance when the social norm to do so is very weak. We offered solutions based on 
WIZIVEP�FILEZMSVEP�TVMRGMTPIW��XLI�TPEGIFS�IJJIGX��TVSGIHYVEP�QIQSV]��KEQMƼGEXMSR��MQTPIQIRXEXMSR�
intentions, social norms, and loss aversion.

*VSRX Back

People tend to value losses more than gains, a phenomenon called loss 
aversion. Therefore, instead of framing an incentive as a bonus (i.e., a gain), one 
QE]�FI�QSVI�WYGGIWWJYP�MRƽYIRGMRK�FILEZMSV�F]�JVEQMRK�MX�EW�E�TSXIRXMEP�PSWW�

Reading: Kahneman, D., & Tversky, A. (1991). Loss aversion in riskless choice: A reference-
dependent model. 8LI�5YEVXIVP]�.SYVREP�SJ�)GSRSQMGW�������������Ɓ�����
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On the morality of paternalism

-R�XLMW�GSRGPYHMRK�GLETXIV��[I�VIƽIGX�SR�EPP�SYV�[SVO�ERH�SR�XLI�
QIXLSHW�[I�YWIH�MR�XLMW�[SVO��;I�WXEVX�[MXL�E�VIƽIGXMSR�SR�XLI�OMRHW�SJ�
interventions we develop.

1SWX�SJ�SYV�TVSNIGXW�MRZSPZI�EHHVIWWMRK�VIEP�[SVPH�LIEPXL�GLEPPIRKIW�
[MXL�XLI�QIXLSHW�ERH�ƼRHMRKW�SJ�FILEZMSVEP�WGMIRGI��7SQIXMQIW��
XLSYKL��[I�JEGI�PEVKIV�UYIWXMSRW�EFSYX�XLI�ƼIPH�MXWIPJ��&ILEZMSVEP�
science interventions, from education to mandates, all have one thing in 
common: they’re paternalistic, in that they involve attempting to change 
someone’s behavior for their own good. Questions of paternalism have 
been hotly debated by philosophers and moralists for centuries. When, if 
IZIV��GER�[I�NYWXMJ]�MRXIVJIVMRK�[MXL�WSQISRIƅW�JVII�[MPP#

WHY “PATERNALISM”?: The term paternalism has been 
consistently used in past work to refer to policies that 
influence others’ behavior for their own good.
Modern thinkers often struggle with the gendered 
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implications of this term and its heavy-handed tone. 
We use the word paternalism for consistency with 
previous literature, but agree that it’s time to consider 
an alternative term that describes the concept without 
relying on outdated notions of social hierarchies.

CAH Health attempted to answer this question as part of a grant from the Robert Wood Johnson 
Foundation on the morality of paternalism. We conducted 11 empirical studies to understand what 
TISTPI�GEVI�EFSYX�[LIR�HIGMHMRK�MJ�HMJJIVIRX�FILEZMSVEP�MRXIVZIRXMSRW�EVI�NYWXMƼEFPI��

Past work on paternalism is mostly philosophical. Our experimental perspective unearthed several 
surprising and sometimes contradictory facts about how people view behavioral interventions.

Question 1: What aspects of a situation do people consider important for moral judgments?
In our initial theoretical work, we hypothesized that behavioral interventions would be seen as 
NYWXMƼEFPI�[LIR�XLI�FIRIƼXW�SJ�ER�MRXIVZIRXMSR�SYX[IMKLIH�XLI�GSWXW�XS�JVII�[MPP��;I�MHIRXMƼIH����
WTIGMƼG�JEGXSVW�SJ�E�WMXYEXMSR�XLEX�QMKLX�FI�VIPIZERX�XS�GSWXW�ERH�FIRIƼXW�

;I�EWOIH�����TISTPI�XS�XLMRO�EFSYX�SRI�SJ�JSYV�HMJJIVIRX�FILEZMSVW��KIXXMRK�XLI�MRƽYIR^E�ZEGGMRI��
getting the HPV vaccine, quitting smoking, or getting potentially risky genetic testing for an unborn 
child. 

*SV�IEGL�FILEZMSV��TEVXMGMTERXW�XSPH�YW�LS[�QSVEPP]�NYWXMƼEFPI�MRXIVZIRXMSRW�[SYPH�FI��ERH�XLIR�EPWS�
VEXIH�XLI�FILEZMSV�SR�SYV�JEGXSVWƂJSV�I\EQTPI��LS[�QYGL�FIRIƼX�[SYPH�WSQISRI�VIGIMZI�JVSQ�
quitting smoking, and how much cost would they incur? This let us study the relationship between 
GSWXW�FIRIƼXW�ERH�XLI�QSVEP�NYHKQIRXW�TISTPI�QEHI�

We found a simpler story than we were expecting. The average person was pretty comfortable with 
FILEZMSVEP�MRXIVZIRXMSRW��%W�PSRK�EW�XLI�FIRIƼXW�SJ�MRXIVZIRXMSR�[IVI�PEVKI�IRSYKL��MRXIVZIRMRK�[EW�
WIIR�EW�NYWXMƼIH��-J�XLI�FILEZMSV�LEH�GSWXW�XS�XLI�TIVWSR�HSMRK�MX��SV�MX�XSYGLIH�SR�E�ƄWEGVIHƅ��TVMZEXI��
personal or intimate) domain, intervention was a little less acceptable. However, people are generally 
willing to accept limits on their liberty for the greater good. 
. 
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Question 2: How do people view different behavioral interventions?
People might approve of paternalism in an abstract sense, but not all behavioral interventions 
EVI�GVIEXIH�IUYEP��4SPMGMIW�WYGL�EW�HIJEYPXW�LEZI�E�WXVSRKIV�MRƽYIRGI�SR�FILEZMSV�XLER�PMKLXIV�
interventions such as choice architecture, and as such, infringe more on free will. It isn’t enough to 
ORS[�[LIR�TEXIVREPMWQ�MW�WIIR�EW�NYWXMƼEFPIƂ[I�QYWX�EPWS�HIXIVQMRI�[LMGL�WTIGMƼG�MRXIVZIRXMSRW�
EVI�EGGITXEFPI�MR�WTIGMƼG�GMVGYQWXERGIW�

To answer this question, we asked 300 people to consider 19 different behavioral interventions and 
rank them in order of acceptability. We noticed a few interesting trends in the data. First, people hate 
TIREPXMIW��FYX�XLI]�PSZI�VI[EVHW��%�ƼRERGMEP�TIREPX]�JSV�QEOMRK�E�FEH�FILEZMSVEP�GLSMGI�MW�ƼRERGMEPP]�
MHIRXMGEP�XS�E�ƼRERGMEP�VI[EVH�JSV�QEOMRK�E�KSSH�GLSMGI��FYX�ƼRERGMEP�TIREPXMIW�EVI�ZIV]�YREGGITXEFPI�
in comparison. Similar results were found for increasing and decreasing friction.
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Friction is the sum total of the forces that make performing a behavior more 
HMƾGYPX��WYGL�EW�XMQI�MRZIWXQIRX��VIWSYVGI�MRZIWXQIRX��SV�VIH�XETI��

Reading: Lewin, K. (1951). Field theory in Social Science: Selected theoretical papers (D. Cartwright., 
Ed.). Harpers.
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7IGSRH��HIJEYPXW�EVI�WYVTVMWMRKP]�HMWPMOIH��HIWTMXI�XLIMV�IƾGEG]�MR�GLERKMRK�FILEZMSV��(IJEYPXW�EVI�
ubiquitous in behavioral science, and often defended as transparent, but our participants saw them as 
quite strongly limiting freedom of choice. Behavioral scientists might want to think twice about using 
defaults in delicate situations.

Lastly, everyone in our sample tended to approve of low-touch policies like education and 
WMQTPMƼGEXMSR��[LMGL�TVSZMHI�XSSPW�JSV�FIXXIV�HIGMWMSR�QEOMRK�[MXLSYX�PMQMXMRK�JVII�[MPP��,S[IZIV��XLI]�
acknowledged that these policies were less effective at changing behavior than interventions like 
ƼRERGMEP�MRGIRXMZIW�SV�HIGVIEWMRK�JVMGXMSR��WLS[MRK�E�WSTLMWXMGEXIH�YRHIVWXERHMRK�SJ�QSXMZEXMSR�ERH�
behavior. 
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5YIWXMSR����,S[�GER�[I�FYMPH�ER�EPKSVMXLQ�XS�TVIHMGX�ERH�VIGSQQIRH�NYWXMƼEFPI�MRXIVZIRXMSRW�MR�
WTIGMƼG�WMXYEXMSRW#
3YV�ƼREP�WXYH]�GSQFMRIH�XLI�ƼRHMRKW�SJ�SYV�TVIZMSYW�[SVO��PIXXMRK�YW�XVEGI�TISTPIƅW�ZMI[TSMRXW�EPP�XLI�
[E]�JVSQ�XLI�FILEZMSV�SJ�MRXIVIWX�XS�E�WTIGMƼG�TSPMG]�SJ�GLSMGI��8S�QEOI�WYVI�SYV�VIWYPXW�VIƽIGXIH�XLI�
perspectives of lay audiences as well as the people who would be making these types of decisions, 
we sampled both 100 medical professionals and 1,509 people chosen from an online participant pool. 

We asked them to consider one of four different behaviors, ranging from extremely unpopular targets 
for intervention (prayer in public schools) to extremely popular targets (smoking cessation). They 
VEXIH�XLIMV�FILEZMSV�SR�HMJJIVIRX�GSWX�FIRIƼX�JEGXSVW�QYGL�EW�[I�HIWGVMFIH�IEVPMIV��ERH�XLIR�EPWS�VEXIH�
the overall acceptability of certain policies for changing that behavior.

3YV�VIWYPXW�FSXL�GSRƼVQIH�ERH�VIƼRIH�SYV�TVIZMSYW�PIEVRMRKW��8LI�FIRIƼXW�SJ�E�FILEZMSV�EVI�XLI�QSWX�
important factor, but people do take costs into account as well, and are reluctant to intervene in highly 
sacred areas.

With the data from all our studies combined, we generated an algorithm to serve as the backbone of a 
practical tool for decision-makers. 

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

FOUR BEHAVIORS ACROSS THE SPECTRUM

PRAYER WEIGHT LOSS SURGERY SODA SMOKING

Ju
st

ifi
ab

ili
ty

JUSTIFIABILITY BENEFIT
TO SELF

BENEFIT 
TO OTHER

COST TO
SELF

COST TO 
OTHER

SACREDNESS



84REFLEC TION: GOOD METHODS FOR BEHAVIOR CHANGE

Screenshot of the tool

If you’re thinking about how to help your employees, clients, or members live healthier or happier lives, 
consider taking a look at what our research can say about the right way to proceed. 

Behavior Mapping: How we diagnose behavioral problems
Behavior Mapping is a method the Center for Advanced Hindsight uses to make sure the interventions 
it designs have an impact on people’s behavior. The basics of Behavior Mapping are simple: in 
facilitated groups, participants begin mapping out the journey to achieve the ideal behavior. Then, they 
identify barriers along that path. Finally, they begin brainstorming solutions around key barriers before 
sharing back to the group.
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25%
1 of 4 steps
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First, let’s think about the benefits to the individual who takes the behavior. 

What kind of benefits do you expect this person to experience from your key behavior? Select all that apply.

Overall, how much benefit is there for the individual who does the behavior?
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Behavior Mapping is a crucial step in designing an intervention. You have to know what is causing 
the problem in order to solve it. You also have to know the environment that people are making their 
HIGMWMSRW�MR��MJ�]SY�[ERX�XS�MRƽYIRGI�XLSWI�HIGMWMSRW��)ZIR�E�KVIEX�MRXIVZIRXMSR�[MPP�RSX�QEOI�E�HIRX�MR�
the problem if it’s not addressing a real barrier. In the following, we outline CAH’s method of Behavior 
Mapping.

What is Behavior Mapping?
Theory of Behavior Mapping
%�WMKRMƼGERX�TEVX�SJ�[L]�TISTPI�HSRƅX�I\IVGMWI�QSVI�SV�IEX�LIEPXLMIV�MW�RSX�WXVYGXYVEP��FYX�FILEZMSVEP��
)ZMHIRGI�WYKKIWXW�XLEX�E[EVIRIWW�SJ�XLI�FIRIƼXW�SJ�LIEPXL�FILEZMSVW�ERH�IZIR�TSWWIWWMRK�TSWMXMZI�
intention to enact those behaviors do not translate into action. Behavioral science refers to this as the 
intention-action gap. So, people go with what they already do (status quo bias), is easiest (friction) and 
what most other people do (social norms). Instead of just rolling out new programs or even teaching 
TISTPI�EFSYX�XLI�FIRIƼXW�SJ�LIEPXL]�FILEZMSVW��[I�WLSYPH�FI�JSGYWMRK�SR�XLI�GSRXI\X�MR�[LMGL�TISTPI�
make healthy decisions and using behavioral science to optimize these solutions.
 
We leverage a combination of Human Centered Design and Behavioral Economics to understand 
behavioral issues and develop solutions. Our philosophy is to put the individual at the focal point of 
our solutions, recognizing that as a human, they are subject to a host of behavioral biases. With this 
drive, we design solutions both for what people are able to tell us they want and need, and what they 
EVI�RSX��;LIVI�XVEHMXMSREP�,YQER�'IRXIVIH�(IWMKR�SVKERM^EXMSRW�[SYPH�GSRWMHIV�E�TVSNIGX�ƼRMWLIH��[I�
go further by employing rigorous evaluation methods to ensure our solutions work.
 
8LI�ƼVWX�WXIT�MR�XLEX�TVSGIWW�MW�XS�HIƼRI�SRI��SV�QYPXMTPI�WTIGMƼG�OI]�FILEZMSV�W�XLEX�[I�[ERX�
SYV�XEVKIX�EYHMIRGI�XS�TIVJSVQ��&ILEZMSV�1ETTMRK�LIPTW�YW�XS�ZIV]�WTIGMƼGEPP]�^SSQ�MR�SR�XLEX�OI]�
behavior that we want to change. During the mapping process we focus on identifying barriers that 
prevent the desired action. Overall, the process of Behavior Mapping helps us structure our thoughts 
and devise successful interventions that tackle the root of the problem instead of what we think the 
problem is. 

Process of Behavior Mapping
The Behavior Mapping exercise 
starts by writing down the full 
process of the behavior in its ideal 
JSVQ��JVSQ�WXEVX�XS�ƼRMWL��;LEX�
are the steps people have to take 
to achieve the desired behavior? 
8LMW�WLSYPH�FI�EW�WTIGMƼG�EW�
possible; thinking about forms, 
clicks, signatures, calls, and 
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whatever other steps people take to complete a particular behavior. Participants list these steps at the 
top of the behavior map. Next, we visualize the individual’s daily routine and imagine whether there are 
barriers that would prevent individuals from completing any of the steps on their journey to the desired 
behavior. Participants write these barriers on post-it notes and place them under the relevant step. 
*SV�I\EQTPI��MJ�XLI�XEVKIX�YWIV�KVSYT�MW�ZIV]�FYW]��XLI]�QMKLX�RSX�LEZI�XMQI�XS�ƼX�E�HEMP]�[EPO�MRXS�XLIMV�
schedule.
 
Following barriers, we brainstorm solutions (e.g. automatically schedule it on your agenda) and hard 
constraints (e.g. no park nearby to walk in) rather than barriers. We write these solutions and hard 
constraints down and place them at the bottom of the map in order to clear them from our mind so 
that we can focus only on barriers.
 
After placing all of the barriers on the map, we consolidate and classify each barrier as either social, 
individual, and structural. For example, having friends who don’t like to walk is a social barrier to 
walking, a lack of knowledge about convenient walking trails is an individual barrier, and a lack of 
walking trails itself is a structural barrier.

-R�XLI�ƼREP�WXIT��[I�MHIRXMJ]�TSXIRXMEP�MRXIVZIRXMSRW�XS�SZIVGSQI�XLI�FEVVMIVW�[IƅZI�MHIRXMƼIH��;I�
identify ways to eliminate sources of friction and encourage the desired behaviors. We leverage 
principles like loss aversion, social proof, and self-herding.
 
The entire process is interactive and takes about 2 hours. A behavior map can be done in many ways, 
but we like to use colorful post-it notes, sharpies, and a conference room.

Deliverables of Behavior Mapping
The outcome of Behavior Mapping is a user 
journey that details the necessary steps 
towards the ideal behavior, barriers on this 
journey, and interventions to overcome 
common barriers. The behavior map helps 
you identify gaps in your understanding of the 
problem and visually organizes the process 
to achieve the desired behavior, while at the 
same time highlighting challenges, barriers, 
and opportunities.

'%,�,IEPXL�[MPP�TVITEVI�E�FILEZMSVEP�FVMIJ�JSV�IEGL�EXXIRHII�XLEX�WYQQEVM^IW�PIEVRMRKW�ERH�MHIRXMƼIW�
key opportunities and potential solution areas. In addition, we create a list of potential interventions for 
you and your team to prioritize for testing as well as the Behavioral Map and all of its post-it notes in 
an easily readable PDF document.
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CONCLUSION: 
A COMPREHENSIVE 
APPROACH TO CHANGING 
HEALTH BEHAVIORS
In this report, we have illustrated the power of behavioral science in helping people to live healthy lives. 
In doing so, we advocate a comprehensive approach to health behavior. Taking care of your health 
does not just mean going to the doctor when you are ill and taking your medicines. It also means 
HSMRK�XLI�XLMRKW�XLEX�[MPP�TVIZIRX�]SY�JVSQ�KIXXMRK�MPP��ERH�XEOMRK�GEVI�SJ�]SYV�LIEPXL�ƼRERGIW�WS�XLEX�
you can afford to get help when you need it. We discussed behaviors and behavior change along 
these three stages: curative care, prevention and ƼRERGI. These three stages are equally important 
and should be part of a comprehensive approach to health behavior. Because health is like a tree. 
The roots, nested in a nutrient-rich soil, represent health ƼRERGIW. A solid trunk represents prevention. 
And leaves and branches that can grow and grow again after winds and storms cause damage 
represent care. We called this the Tree of Healthy Life. A tree is an ecological system in itself. And so 
MW�E�TIVWSRƅW�LIEPXL�NSYVRI]��KSSH�ƼRERGIW��[IPP�TPERRIH�TVIZIRXMSR��ERH�TVSTIV�GEVI�EVI�GSQTPMGEXIH�
aspects of a person’s health journey.

Throughout many case studies, we have shown that whether people’s health journey will be a 
ƽSYVMWLMRK�SRI��SV�SRI�SR�XLI�HIGPMRI��HITIRHW�XS�E�PEVKI�I\XIRX�SR�XLIMV�FILEZMSVW��;I�LEZI�WLS[R�
how behavioral science helps us diagnose problems, design solutions, and design experiments to 
WXYH]�XLI�MQTEGX�SJ�WSPYXMSRW��-R�XLI�ƼVWX�GLETXIV��[I�JSGYWIH�SR�XLI�TEXMIRX�NSYVRI]�SJ�WIPJ�GEVI��
XEOMRK�SRIƅW�QIHMGMRIW��VIƼPPMRK�XLIQ�MR�XMQI��QSRMXSVMRK�SRIƅW�MPPRIWW��XEOMRK�QIEWYVIQIRXW��ERH�
making necessary lifestyle changes. We discussed several behavioral problems and solutions 
based on principles of behavioral science, like commitment devices, reminders, goal-setting, and 
implementation intentions. In the second chapter, we zoomed in on vaccination— a primary pillar of 
prevention. We looked at three broad ways to boost vaccination uptake: emotions, social processes 
and persuasion. The third chapter, still in the domain of prevention, focused on living a healthy lifestyle, 
FI]SRH�XLI�TEXMIRX�NSYVRI]��;I�EREP]^IH�WIZIVEP�[E]W�XS�MRƽYIRGI�PMJIWX]PI�FILEZMSVW��I\IVGMWMRK��
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eating healthily, meditating, etcetera) based on principles of behavioral science. We offered four broad 
categories of solutions: rewards, social forces, dealing with negative feelings, and positive psychology. 
-R�XLI�JSYVXL�GLETXIV��[I�^SSQIH�MR�SR�TIVWSREP�ƼRERGI�EW�MX�VIPEXIW�XS�LIEPXL��;I�HMWGYWWIH�WSQI�SJ�
our work on saving for health care and health insurance in Kenya. For this research, we collaborated 
with M-TIBA, a new digital wallet to help low-income Kenyans save for health care and for health 
insurance. Again, we based our solutions on a broad range of behavioral-science principles: the 
placebo effect, procedural knowledge, KEQMƼGEXMSR, implementation intentions, social norms, and loss 
aversion. 

-R�XLMW�PEWX�GLETXIV�[I�EHHIH�WSQI�QIXLSHSPSKMGEP�VIƽIGXMSR�XS�XLI�TPIRXMXYHI�SJ�VIWIEVGL�[I�
HMWGYWWIH��6IƽIGXMSR�MW�RIGIWWEV]��FIGEYWI�WSQIXMQIW�WSPYXMSRW�GVIEXI�RI[�TVSFPIQW��;I�
discussed the problem of paternalism. Philosophers and other thinkers have long discussed potential 
moral problems related to helping people irrespective of whether people have asked for help. To 
the extent that behavioral-science interventions are paternalistic, we cannot ignore this issue. As 
researchers and designers of programs that impact people’s lives we have to be sensitive to the 
moral complexity of nudging people in this or that direction. As empirical researchers we don’t stop 
[MXL�VIƽIGXMSR��WS�[I�VER�WIZIVEP�WXYHMIW�XS�QIEWYVI�TISTPIƅW�QSVEP�MRXYMXMSRW�SR�HMJJIVIRX�X]TIW�SJ�
FILEZMSVEP�MRXIVZIRXMSRW��MR�HMJJIVIRX�GMVGYQWXERGIW��;I�ƼRH�XLEX�MR�NYHKMRK�XLI�QSVEP�EGGITXEFMPMX]�
SJ�E�FILEZMSVEP�WGMIRGI�MRJSVQIH�TSPMG]��TISTPI�GEVI�XLI�QSWX�EFSYX�XLI�FIRIƼXW�SJ�E�FILEZMSV�8LEX�
VIMRJSVGIW�SYV�FIPMIJ�XLEX��PMOI�YW�VIWIEVGLIVW��TISTPI�GEVI�EFSYX�KSSH�SYXGSQIW��ERH�XLEX�MXƅW�ƼRI�XS�
be a little bit paternalistic, if it’s for the good.

Reinforced in our commitment, we continue our research on health behaviors: on vaccination, 
[SVOTPEGI�LIEPXL��FVIEOMRK�TSMRXW��WSGMEP�EGGSYRXEFMPMX]��TYVTSWI�MR�PMJI��ERH�XLI�QSVEP�NYWXMƼEFMPMX]�
of behavior-change policies. New directions we are taking include the following: health behaviors in 
times of COVID-19, not only hygienic behaviors but also exercise, healthy lifestyle, and meaningful 
connections while working from home; getting ready (behaviorally) for the COVID-19 vaccine; 
PIZIVEKMRK�XLI�'3:-(����I\TIVMIRGI�JSV�QSXMZEXMRK�SXLIV�FILEZMSVW��PMOI�ƽY�ZEGGMRI�YTXEOI��TVITEVMRK�
for misinformation via games; and many more exciting research directions. We are looking forward to 
sharing learnings about these topics in our next report.
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Jan Willem Lindemans
Jan Willem Lindemans leads the Health team at the 
Center for Advanced Hindsight. His research covers 
a wide range of health behaviors: from lifestyle, 
ZEGGMREXMSR�ERH�WIPJ�GEVI�XS�XLI�TIVWSREP�ƼRERGI�SJ�
health. He has extensively collaborated with partners in 
the healthcare industry, global health, and health tech. 
Before arriving at Duke, he was postdoctoral researcher 
and founding codirector of the Penn Social Norms 
group at the University of Pennsylvania.

Dan Ariely
Dan Ariely is the James B. Duke Professor of 
Psychology and Behavioral Economics at Duke 
University and a founding member of the Center for 
Advanced Hindsight. He does research in behavioral 
economics on the irrational ways people behave, 
described in plain language. Irrationally Yours, 
Predictably Irrational, The Upside of Irrationality, The 
(Honest) Truth About Dishonesty, the movie Dishonesty 
and the card game Irrational Game are his attempt to 
HIWGVMFI�LMW�VIWIEVGL�ƼRHMRKW�MR�RSR�EGEHIQMG�XIVQW��
so that more people will discover the excitement of 
behavioral economics and use some of the insights to 
enrich their own lives.

OUR TEAM
CAH Health

Research for this report was conducted by:
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Nina Bartmann 
Nina is a senior behavioral researcher at CAH Health, 
focusing on applied behavioral economics research 
MR�XLI�ƼIPH�SJ�LIEPXL�ERH�ƼRERGI��7LI�VIGIMZIH�LIV�1%�
in International and Development Economics from 
Yale University and her MSc in Behavioral Economics 
from Tilburg University in the Netherlands. Nina’s 
work focuses on workplace health, lifestyle app 
development, and health care savings in Kenya.  

Catherine J. Berman
Catherine Berman is a senior behavioral researcher at 
CAH Health and a PhD student at University of North 
Carolina at Chapel Hill. Her research spans topics 
including psychological wellbeing, positive emotions, 
and health behaviors. 

Judson Bonick 
Judson Bonick is a senior behavioral researcher at 
CAH Health. He has a background in public policy and 
social work but decided to move to experimental and 
applied behavioral science after becoming frustrated 
with failed classical economic policies. His work 
focuses on health care savings and access in informal 
settlements in Kenya. He is passionate about creating 
real, measurable change in the world, and also about 
his dog, Huckleberry.
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Jenna Clark
Jenna Clark has a Ph.D. in social psychology from 
the University of North Carolina at Chapel Hill. 
Her research background focuses on how we use 
technology to create, strengthen, and maintain our 
social relationships. At the CAH Health, she focuses 
on helping people live healthier lives with behavioral 
science in spite of themselves. 

Jonathan Cloughesy
Jon graduated from the University of California Santa 
Barbara, where he studied Biopsychology and Applied 
Psychology. At CAH Health, Jon specializes in building 
social connection via technology to improve health. He 
is passionate about behavioral science, and aspires to 
help build a healthier, happier world for us all.

Jonathan Corbin 
Jonathan has a Ph.D. in developmental psychology 
from Cornell University, with a research background 
focusing on biases in both decision making and 
memory. He enjoys connecting insights from basic 
psychological theory to the applied world as well as 
improving open science practices in applied settings. 
His current research in the lab focuses on improving 
savings behaviors and designing a healthier workplace.



92OUR TE AM

Becky Reeves
Becky completed her Master’s in Psychology from 
UNCW in 2007, a PhD in Experimental Psychology 
from the University of Kentucky in 2011, and a 2-year 
post-doctoral fellowship at Tufts University in 2016. 
Her research interests involve decision-making 
under uncertainty, social support, and cognitive and 
emotional barriers to successful behavior change. 

Birgit Probst
Birgit received her MSc in Social and Health Psychology 
at Utrecht University in the Netherlands. She believes in 
the close interplay between physical and mental health 
and loves to support better health behavior by applying 
science. Birgit is based in Amsterdam and at CAH 
Health, she focuses on workplace health. 

Shanta Ricks
Shanta Ricks received her M.A. in Psychology from 
North Carolina Central University and now works 
within the Common Cents Lab and Health teams at the 
Center for Advanced Hindsight. Her research interests 
are examining the intersection between mental and 
physical well-being. 
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Aline Holzwarth
Aline is an applied behavioral scientist, specializing 
MR�HMKMXEP�LIEPXL�VIWIEVGL�ERH�WGMIRXMƼGEPP]�MRJSVQIH�
product design. Aline is Head of Behavioral Science 
at Pattern Health, a digital health platform designed 
to inspire and accelerate innovation and deliver more 
impact with less hassle. She is Principal of the Center 
for Advanced Hindsight at Duke University, which is Dan 
Ariely’s applied behavioral science lab that helps people 
be happier, healthier and wealthier.

Ting Jiang 
Ting is Principal at the Center. She received her Ph.D. 
degree in Experimental Economics and publishes 
ƼRHMRKW�GVSWWMRK�E�FVSEH�VERKI�SJ�HMWGMTPMRIW��VERKMRK�
from economics, psychology to anthropology. 
For the past 10 years, she has devoted herself to 
ETTPMIH�VIWIEVGL�ERH�ETTP]MRK�WGMIRXMƼG�XLMROMRK�ERH�
processes to help solve real life problems. She has led 
projects globally consulting for diverse organizations, 
companies and tech startups.



Julie O’Brien
Julie is a behavioral scientist working at the 
intersection of health and technology. She’s spent her 
career designing and testing scalable solutions that 
close the gap between what people want to do and 
what they actually do. She recently joined WW where 
she’s building an applied behavioral science team to 
support the digital experience. Prior to that she was 
a Principal Behavioral Scientist at Duke University’s 
Center for Advanced Hindsight a faculty director for 
the Centene Center for Health Transformations, and 
a co-founder of the Behavior Shop. She has a PhD in 
Social Psychology and created the behavioral research 
function at Opower.

CAH Health Alumni

The following CAH Health alumni also contributed to the research:

Rachel Kahn
Rachel is a Senior Associate Consultant at VAL Health, 
a healthcare-focused behavioral economics consulting 
ƼVQ��7LI�[SVOW�[MXL�GSQTERMIW�EPP�SZIV�XLI�LIEPXLGEVI�
ecosystem, from payers to hospital systems to digital 
health companies, to implement creative solutions 
designed to increase patient and provider engagement. 
Prior to that she was a Behavioral Researcher at 
CAH Health for 2.5 years, with a particular interest in 
medical decision-making as it pertains to over- and 
under-utilization of healthcare.



95 OUR TE AM

Ruth Appel
Ruth is a PhD Student in Stanford University’s 
Department of Communication and Stanford Graduate 
Fellow. She studies the intersection of Behavioral 
Science and Computer Science, with the aim of 
leveraging psychological targeting ethically and for the 
common good. Before starting her PhD, she worked 
as a Research Associate at CAH Health. She holds a 
Master in Public Policy form Sciences Po Paris and a 
B.Sc. in Economics from the University of Mannheim.

Lindsay Juarez
Lindsay is a Director at Irrational Labs. Her research 
specialty is self-control and designing interventions 
that make taking the daily behaviors that lead to 
healthier, wealthier, and happier people—such as 
exercising or saving for retirement—not just easier but 
also more enjoyable and fun..

Matt Bodien
Matt is an Associate Director at Egg Strategy, a 
consumer insights, brand strategy and innovation 
consultancy. He partners with organizations to help 
them better understand the behaviors, attitudes, 
motivations, and perceptions of their consumers 
through qualitative and quantitative research.
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Julie Miller
Julie is a PhD Clinical Psychologist and applied 
behavioral scientist whose expertise lies in merging 
BeSci, UX, data analytics, and innovative technologies 
to create novel yet effective solutions to practical 
problems (especially in health). Julie currently works 
in government as a behavioral scientist and innovation 
leader. In addition, she is the behavioral science 
consultant for several technology companies (primarily 
in digital health and AI), and she continues in her role as 
Senior Behavioral Scientist at CAH, leading the digital 
health team on a clinical trial of more than 7,000 patients with heart failure.
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