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abstract
Many behaviors, such as smoking and overeating, strongly 
affect a population’s health. Further, social, physical, and 
economic contexts—for example, housing, transportation, 
education, and employment—shape health-related 
behaviors. To improve a population’s health, policies must 
include actions that alter elements of these larger contexts. 
But the elements are vast and complex, and resources are 
limited. How can policymakers determine the right priorities 
to focus on? Building on the emerging field of population 
health science, we suggest four principles to guide priority 
setting: view population health as a continuum, focus on 
affecting ubiquitous influences on health, consider the trade-
offs between efficiency and equity, and evaluate return on 
investment. This proposal offers a novel approach to setting 
policy for improving health behaviors.
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P
opulation health science researchers aim 

to understand the factors that affect the 

distribution of health-related features, 

such as cardiovascular disease, in a population 

so that policymakers can intervene and improve 

health on a societal scale.1 This endeavor 

requires population health scholars to assess a 

broad range of health determinants, including 

global and national influences, urban structures 

and environments, individual behaviors, and the 

mechanisms that explain how each of these 

factors affects health.2

Consider, for instance, how the principles of 

population health science could help guide 

policymakers deciding on the right interven-

tions for addressing the obesity epidemic. 

Obesity arises from molecular, individual, social 

network, and national causes. At the molec-

ular level, genes shape people’s vulnerability to 

obesity to some extent. Individual motivation 

dictates individual approaches to weight control, 

and friends in social networks affect individual 

decisions. National factors related to food avail-

ability—such as food policy and accessibility 

of safe areas for physical exercise—also deter-

mine whether people are likely to eat well and 

exercise. Therefore, any intervention to reduce 

obesity should rest on an understanding of the 

causes of obesity; their prevalence, complexity, 

and interactions; and how amendable any of 

these causes are to an intervention.

The challenges posed by a population health 

science approach to health policy are enor-

mous and require enough insight into all the 

factors that affect health to be confident in 

the chosen interventions. If researchers and 

policymakers are to understand and inter-

vene in factors ranging from national policy to 

individual behaviors, from urban planning to 

the molecular mechanisms that affect health, 

what should they focus on, and which of these 

factors are most likely to contribute to improved 

health in populations? Ultimately, to answer 

these questions, they must ask additional ques-

tions: What matters most?3 What are the most 

important elements to study, and what are the 

best policy investments for improving popula-

tion health?

There is no easy way to determine what matters 

most. A recent book on population health 

science has, however, proposed a formal set 

of nine principles that can guide scholarship 

in population health4 and the setting of policy. 

Here we focus on four of these principles—the 

ones readily translatable to policy—and their 

application.

Principle 1: View Population 
Health as a Continuum
The first principle we explore holds that popu-

lation health is best viewed as a continuum. This 

notion nudges thinking away from conceptual-

izing health as a binary (someone is sick or not 

sick) and toward recognizing that a population 

includes people with symptoms ranging from 

mild to severe, with only the people toward the 

severe end of the range meeting the criteria for 

a diagnosis. If health is framed as a continuum, 

behavioral health policies should focus on 

improving health in as broad a swath of the 

population as possible rather than focusing 

primarily on finding and treating people with a 

specific diagnosis.

The common approach to cholesterol testing 

in the United States is an example of misplaced 

emphasis. If a screening shows a person has 

high cholesterol, a health care provider is likely 

to worry about that person being at increased 

risk of cardiovascular disease. To counteract 

the high cholesterol and its possible effects, the 

health care provider is thus likely to prescribe 

cholesterol-lowering agents and recommend 

eating fewer saturated fats and exercising more. 

This practice, however, ignores the burden 

of poor health being borne by those whose 

cholesterol is certainly higher than the popula-

tion’s mean cholesterol but not over the cutoff 

that might suggest the need for intervention. 

These “borderliners” may get no such medicine 

or advice. A population health recommendation 

would rely on policy approaches that encourage 

everyone to eat healthy foods, not just those 

who already have high cholesterol, and would 

thus also protect the health of people who 

fall below the cutoff for what is considered a 

dangerous cholesterol level. Such advice, if 

w
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followed, might prevent some from raising their 

cholesterol in the first place.

This emphasis on healthy eating rather than 

on cholesterol management would also help 

improve other aspects of population health that 

occur on a continuum. Policies to reduce the 

consumption of unhealthy food on a population 

scale could reduce the number of people who 

have or would otherwise come to have a high 

body mass index (BMI), which is a sign of being 

overweight or obese. Like having high choles-

terol, being overweight or obese can increase 

the risk for heart disease. It also increases the 

risk of diabetes, which can contribute to heart 

attacks and other disorders.

How might policy achieve the more far-reaching 

goal of increasing healthy eating across a 

population? What people eat is driven in no 

small part by what is accessible, and there is a 

gap in healthy food accessibility in the United 

States. People living in low-income or minority-

majority areas are more likely than those who 

live in middle-income areas to have access 

to overprocessed food, through inexpensive 

fast food outlets and convenience stores, and 

limited access to healthy food, which is usually 

available in large supermarkets. However, 

among participants in the U.S. food stamp 

program, easy access to supermarkets that 

provide fresh fruit and vegetables is associated 

with increased consumption of both.5 One way 

to increase access to healthy food would be to 

encourage the establishment of retail stores 

and supermarkets that sell healthy foods in low-

income neighborhoods, perhaps via subsidized 

loans or tax breaks.

In England, opening supermarkets in low-

income neighborhoods led to a 60% increase in 

the consumption of fruit and vegetables among 

those who had poor diets before the interven-

tion.6 Opening stores in urban areas, where 

property is rarely cheap, may seem expensive, 

but here is why it makes economic sense: imple-

menting interventions that shift a population’s 

cholesterol or blood pressure levels in the right 

direction will lead to fewer people experiencing 

heart attacks or strokes in the future, reducing 

costs to both the health care system and the 

labor market. This approach was successful in 

both Finland and Japan.7

Another strategy to encourage a popula-

tion to make better food choices would be to 

impose taxes on sugar-sweetened food and 

drinks, which play a role in increasing a popu-

lation’s BMI. Several countries and cities have 

implemented these taxes, which have reduced 

consumption of the taxed items. In Mexico, 

taxes on sugar-sweetened beverages reduced 

sales by 5% during the first year of their impo-

sition and by almost 10% further during the 

second year. In Berkeley, California, a 25% 

tax increase on sugar-sweetened beverages 

resulted in a 21% reduction of sales in low-

income neighborhoods merely four months 

after implementation.8

These examples suggest that policymakers 

who want to improve health behaviors related 

to food should shift their focus from trying to 

understand how to change people’s specific 

dietary choices to thinking about how to 

ensure that healthy food is available to all and 

how to reduce the population’s consumtion of 

unhealthy food. Although this advice may make 

intuitive sense, it has not typically been followed. 

To date, enormous effort has been expended 

on behavior modification efforts that can only 

plausibly benefit people who are at high risk for 

heart disease or other specific conditions rather 

than serving whole populations.

Principle 2: Focus on Affecting 
Ubiquitous Influences on Health
Health policymakers and health science 

researchers have historically been drawn 

to tackling factors that dramatically affect a 

person’s health. They therefore tend to expend 

“This notion nudges thinking 
away from conceptualizing 
health as a binary”    
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substantial energy on mitigating very dangerous 

behaviors, such as injecting heroin.9 These 

efforts are important, and we do not mean to 

suggest that extraordinarily harmful behaviors 

should be ignored.

Yet, because extremely harmful behaviors are 

not particularly prevalent, behavioral policies 

aimed at them have a very small effect on overall 

population health. For example, in 2016, an esti-

mated 948,000 people in the United States used 

heroin. By comparison, an estimated 3.7 million 

adults—nearly four times as many people—had 

a major depressive episode that same year. In 

2016, roughly 35 million adults received mental 

health care, 37 times as many people as there 

are heroin users.10 Although major depression is 

not as acutely threatening as heroin abuse, it is 

an important risk factor for a range of adverse 

consequences, including drug abuse11 and 

suicide.12 A population health approach would 

encourage policymakers to consider interven-

tions that could influence the mental health of 

whole populations rather than that of people 

in one small, specific subgroup of the popula-

tion. For instance, depression is influenced by 

stressors that may be ubiquitous in populations, 

such as food insecurity and housing instability.13 

Society may be better served, then, by insti-

tuting policies that reduce food insecurity and 

housing instability than by concentrating efforts 

solely on high-risk, low-prevalence behaviors 

that affect the health of only a few. Putting such 

policies in place will also help put a dent in the 

U.S. opioid epidemic.14

The city of Denver offers evidence for the 

wisdom of this approach. A supportive housing 

initiative for the chronically homeless there led 

to improvement in the overall health of partic-

ipants. Specifically, 43% of those served by the 

initiative showed better mental health outcomes 

and a 15% reduction in substance use.15 Another 

example is the Moving to Opportunity experi-

ment in New York City, which relocated families 

living in public housing in high-poverty neigh-

borhoods to low-poverty neighborhoods. Adult 

participants in the experiment showed a 20% 

reduction in depressive symptoms compared 

with participants in the control group.16

Once again, this principle can suggest a 

sea change in priority setting in behavioral 

science, from the factors that policymakers and 

researchers may be accustomed to focusing 

on—high-risk behaviors—to more common 

behavioral influences that may affect many 

more people on a daily basis.

Principle 3: Consider the Trade-
Offs Between Efficiency & Equity
A danger of thinking in terms of populations is 

that it is easy to forget they consist of individ-

uals of different races, ethnicities, genders, and 

socioeconomic classes and that these differ-

ences, as well as a range of other factors, can 

lead to variance in how these individuals behave 

and respond to different conditions. Helping 

one part of a population by implementing the 

easiest health policy intervention will certainly 

boost overall measures of health, but it may 

fail to assist other parts of the population, 

often those who are disadvantaged. To choose 

among potential interventions, policymakers 

therefore need to consider whether they value 

efficiency over health equity or vice versa.

The United States approach to colorectal cancer 

screening illustrates this trade-off. To increase 

screening rates, the U.S. Preventive Services Task 

Force developed national guidelines. The guide-

lines, which focused on reaching health care 

providers and on educational campaigns, led 

to an increase in screening rates in the United 

States from 38.2% in 2000 to 62.9% in 2015.17 

Yet follow-up studies consistently showed a gap 

in screening rates. One nationally representative 

analysis found that people with a primary health 

care provider (that is, someone they thought 

of as their doctor) were almost four times as 

likely to receive a screening test as were those 

without such a provider. The analysis also found 

that race, educational level, and income all 

contributed to the probability of undergoing a 

screening test. Those with at least one primary 

health care provider tended to be older, female, 

and non-Hispanic White; tended to have higher 

income, more education, and health insurance; 

and were most likely to receive up-to-date 

colorectal cancer screening.18

3.7M
Health Disparities

Americans who had 
a major depressive 

episode in 2016

$147 - $210 billion
Cost of the obesity 

epidemic per 
year in the US

28.2% to 62.9%
 Increase in US colorectal 

cancer screening 
between 2000 and 2015
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Informational campaigns that notify people 

who have stable health care providers about the 

availability of screenings will encourage those 

individuals to connect with their provider and 

arrange a screening. Overall screening rates will 

increase. But this approach is unlikely to do much 

for marginalized populations who do not have 

regular care providers, thereby widening gaps 

between health haves and health have-nots.

By contrast, screening programs that focus on 

narrowing health gaps can indeed reduce these 

gaps. To shrink racial disparities in disease inci-

dence and mortality in Delaware, the state 

government created a screening program 

available to the entire population (that is, a popu-

lation-based intervention). Further, the program 

offered treatment at no cost for uninsured indi-

viduals who screened positive for colorectal 

cancer. In addition to increasing the overall 

screening rate, the Delaware program reduced 

morality rates from colorectal cancer among 

African Americans by 51%, nearly eliminating the 

gap between them and Whites.19 Although this 

program cost the state $1 million per year, as we 

note later, it was highly cost effective.

Massachusetts General Hospital Chelsea 

HealthCare Center, a community health center, 

adopted a different approach to colorectal 

cancer screening, reducing the screening gap 

between Latino patients and all patients visiting 

the center. The hospital provided outreach 

workers who matched patients both cultur-

ally and linguistically to help them navigate the 

health care system and tackle barriers to cancer 

care. Within four years, the program improved 

both the overall screening rates and health 

equity in vulnerable populations, especially 

when compared with the performance of other 

practices in the area.20

Similar trends have been seen with both 

cervical and breast cancer screenings. A review 

of screening programs in 22 European coun-

tries found smaller differences in screening 

rates between lower socioeconomic and 

higher socioeconomic groups in countries that 

provided national screening programs for their 

entire population, as compared with countries 

where screening is more dependent on an indi-

vidual’s ability to access the health care system.21 

Population-based approaches may, in the short 

run, be more difficult and costly to implement 

than education campaigns, but these European 

countries made a priority of improving health in 

disadvantaged groups.

The national colorectal cancer screening educa-

tion program in the United States efficiently 

improved screening rates when the population 

is viewed as a whole but at the cost of increasing 

inequities within the population. Is this trade-off 

justifiable? This question is not a scientific issue 

but a values question, and it is one that can be 

answered only if policymakers are aware of the 

values they bring to their work. In some circum-

stances, they may consider a trade-off between 

efficiency and equity acceptable. For example, 

when an infectious disease epidemic is raging, 

achieving high rates of vaccination quickly is 

important, regardless of the cost or uneven 

distribution of services. At other times, making 

decisions without thought to the trade-offs and 

how to value them is indefensible. Conscious 

consideration of trade-offs between efficiency 

and equity should be front and center in behav-

ioral science health policy discussions of both 

researchers and policymakers. There are no 

rules of thumb about what should be valued, 

but the very act of raising the notion that values 

dictate how people act can push policymakers 

to reckon with the trade-offs we are making 

implicitly, to the end of forcing us to be honest 

about why we choose to act in the way we do.

Principle 4: Evaluate 
Return on Investment
Prevention is the heart of population health 

thinking and public health practice. Most people 

“screening programs that 
focus on narrowing health 
gaps can indeed reduce 
these gaps”    
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would prefer not being sick in the first place to 

being treated for illness. When policymakers are 

setting priorities, they should consider another 

compelling argument for favoring programs 

that could prevent disease: such policies can 

yield a good return on investment, in terms 

of both improved population health and cost 

savings. Policymakers who want to improve 

public health should assess programs’ potential 

return on investment as they consider which 

ones to implement.

The Denver program supporting housing 

stability mentioned earlier offers a case in point: 

it led to the city achieving a net cost savings 

of $4,745 per participant by preventing unfa-

vorable health outcomes.16 The colorectal 

screening program in Delaware cost the state 

$1 million annually, but it led to $8.5 million in 

annual savings from reductions in costs related 

to colorectal cancer.19

A return-on-investment approach examines 

the yield on a particular policy intervention. 

Potential interventions can be evaluated by 

considering the extent to which any partic-

ular approach is likely to yield returns in health, 

whether that return is worth the financial and 

other costs of a particular effort, and, most 

practically, how one intervention compares with 

another on those features. Metrics to measure 

return on investment in population health can 

be described in terms of actual health benefits, 

cost benefits, or many other parameters. For 

example, one metric by which one can assess 

the success of a subsidized gym membership 

program is the number of sick days taken during 

a time period. (Society benefits from having 

healthier workers who miss fewer days of work.) 

In addition to occurrences of a specific health 

event during a time period and all-cause or 

disease-specific mortality, common metrics to 

measure return on investment include improve-

ments in disability adjusted life years (DALYs) 

or quality adjusted life years (QALYs) gained 

through an intervention. Both measures assess 

the effects of interventions on years and quality 

of life, albeit in different ways. 

Let’s look at transportation investments for a 

fuller example of return-on-investment consid-

erations. In a city of a million people, a 40% 

expansion of public transit systems delivers an 

annual health benefit worth more than $200 

million.22 This yield comes from spurring people 

to walk more and reducing pollution, among 

other benefits. This finding is a compelling 

argument for investing in transportation as a 

health policy.

Yet that is not the only argument for expanding 

public transportation. Supporting public trans-

portation would also help address the obesity 

epidemic, which has real, crippling costs 

ranging from $147 to $210 billion per year in the 

United States.23 Such an intervention can be a 

win–win for city planning, health system costs, 

and the health of populations alike.24 The benefit 

of reducing obesity would extend even further, 

because of obesity’s contribution to the burden 

of such chronic conditions as diabetes, heart 

disease, and cancer. Health care for people with 

multiple chronic conditions represented 71% of 

health care expenditures in the United States 

in 2010.25 In 2012, the estimated costs of diag-

nosed cases of diabetes were $245 billion.26 A 

10% reduction in mortality due to heart disease, 

cancer, and diabetes in the United States would 

generate a return on investment of $10.9 tril-

lion.27 Viewed as a return-on-investment 

argument, investments in public transportation 

clearly have the potential to deliver enormous 

yields in population health.

Returns on early childhood education invest-

ments provide more support for this principle. 

One program showed, for example, that early 

childhood education provides a 5:1 return rela-

tive to costs, with positive outcomes taking the 

form of reductions in crime rates, child maltreat-

ment, and teen pregnancy, as well as gains in 

academic achievement.28 The Perry Preschool 

“Supporting public 
transportation would also 

help address the obesity 
epidemic”    
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Project, established in the 1960s, is also instruc-

tive. The school delivered high-quality education 

to 3- and 4-year-old African-American chil-

dren living in poverty. Children attended daily 

educational sessions and received weekly home 

visits to involve their mothers in the educational 

process. Forty years later, 77% of those children 

had graduated from high school, compared 

with 60% of the children from the control group. 

Participants in the Perry Preschool Project were 

20% more likely than those in the control group 

to earn more than $20,000 a year, and they had 

lower crime rates.29 The effects of early educa-

tion extended to providing both direct and 

indirect health benefits. Early education predicts 

higher education attainment, which, in turn, 

predicts a better ability to make health-related 

decisions as well as higher income levels. All of 

those factors ultimately play roles in determining 

the health of an individual.

Beyond providing clarity to policymakers 

directly concerned with improving population 

health, return-on-investment assessments for 

proposed recommendations can help sell those 

recommendations to leaders in the private 

sector, whose decisions inevitably influence 

how people behave and how healthy they are.

In Conclusion
Figuring out how best to enhance population 

health is a daunting undertaking, considering all 

the public health, social, and economic levers 

that can be pulled. The principles outlined in this 

article should help policymakers organize their 

thinking and establish policies and programs 

that will do the most good, maximally improving 

the health of the communities they serve.
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