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Executive Summary
While there is widespread understanding that the health system and other factors — social 
determinants — affect health, we know relatively little about their precise contributions to 
health differences across a population at a point in time or differences in health of a fixed 
population over time. Section 1 of this literature review provides brief historical background 
on the work done in the last forty years to quantify the contributions of various factors to 
health; while several attempts were made, many of them were not evidence based and are 
now outdated, motivating revisiting this topic.

Section 2 reviews the literature that attempts to quantify the contribution of key factors that 
affect health: behaviors, social circumstances, environment, genetics, and medical care. 
The studies reviewed converge in estimating that behaviors largely affect health (30-50%) 
while environmental factors are relatively small contributors to overall health (3-10%). This 
literature varies widely in how much the health system and social circumstances affect 
health, and few studies provided insight into the genetic contribution to health. Several 
problems emerge in this subset of studies: the domains considered include a mix of 
proximate and distal factors; the studies do not illuminate the interactions among 
them; estimates range widely in some categories; and all of the studies are either 
outdated or inconsistent with more recent evidence.

In part to address some of these issues, in Section 3 we propose new, draft frameworks 
to guide thinking about drivers of health. One of our frameworks include proximal and 
distal factors explicitly, and, for the proximate ones, focuses on those that are modifiable, 
beginning to suggest pathways to health. The other framework focuses on policy 
interventions. While these frameworks are subject to the input of the committee, they will 
serve as starting points for deliberation and refinement.

Section 4 explores some of the literature on the effect of the health system on health, 
suggesting that up to half of measured health outcomes may be attributable to medical 
care. In particular, health care since the mid-20th century can be credited for a large 
contribution to decreases in deaths due to coronary heart disease and infant mortality. 
However, even if medical care is responsible for half of these gains, an enormous, growing 
body of literature suggests strong associations between social determinants and health, 
with a few studies providing strong evidence of causality. Section 5 reviews literature 
on how education, income/wealth, social status, and racial identity affect health through 
complex, multidirectional pathways. 
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Section 1: Historical Background
A common view among many policymakers and health care policy experts is that the 
U.S. spends too much on health care, and might better serve the health of its citizens by 
investing more in factors outside of the health care system that affect health. This sentiment 
motivates investments in social determinants of health among public health programs and 
health systems. However, we lack reliable evidence to indicate where and how much to 
invest, leaving policymakers, payers, and health systems largely flying blind. Teasing 
out how much of our health (either across a population at a point in time or within a 
population over time) is attributable to access to and quality of the health care system 
versus other factors like health behaviors, genetics, or the environment better enables 
us to determine where to invest our efforts to maximize the health of the American 
people.

In the last forty years, several attempts have been made to quantify the contributions of 
various factors to health. The first effort in 1978 was based on the opinions of 40 health care 
professionals and paraprofessionals 
polled by the Centers for Disease 
Control and Prevention. By this method, 
the CDC reported that the proportion 
of deaths attributed to lifestyle, human 
biology, the environment, and the health 
system were 48.5%, 26.3%, 15.8%, 
and 10.8%, respectively (Department 
of Health and Human Services 1977). 
A second CDC report published soon 
after and based on a similar design 
reported a nearly identical breakdown 
(Department of Health and Human 
Services 1980). The widely-cited statistic 
that the health system is responsible for 
about 10% of human health appears to originate from these reports.

However, even if the breakdown of contributing factors was accurate in the 1970s—and 
it is not clear that it was—it provides a weak foundation for allocating investments in 
health today for several reasons. First, in the intervening 40 years, much has changed 
both inside and outside the health system. Health care has become more effective and 
social, cultural, economic, and environmental factors' influences on health have evolved 
(for example, rates of smoking have declined). Second, the reports’ attribution of deaths 
to each of the four categories were based on the opinions of 40 experts, a study design 

26.3%

15.8%

10.8%

48.5%

Lifestyle

Human Biology

Environment

Health System

Figure 1. Breakdown of Health Determinants

(Department of Health and Human Services 1977)
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few would accept as definitive today. Third, the breakdown stemmed from a consideration 
of mortality, which is only one aspect of health. Finally, even knowing that, say, nearly half of 
health is due to lifestyle does not indicate what specific policies to adopt to effect change; 
even if it is accurate, the breakdown is not actionable.

Several years after these reports were published, the National Academy of Medicine 
identified areas and opportunities for research on the effects of behavior on health. 
This opened the door to more research that would shape our understanding of social 
determinants of health. NAM attempted to update this 1982 report in 2001, convening a 
committee to review and summarize the available research on links between biological, 
psychosocial, and behavioral factors and health, but it found the evidence inadequate 
to address these links (Committtee on Health and Behavior 2001). Unable to sufficiently 
evaluate the evidence that did exist, much of which was not truly evidence-based, the 
committee failed to come up with actionable strategies to move forward.

Nearly two decades later, it is time to revisit the question of what affects health and how 
to quantify the impact of relevant factors. This draft survey of the literature is intended 
as introductory background for such an effort. Over the next year, it will be revised 
with guidance from a committee we have convened as part of a Robert Wood Johnson 
Foundation-funded project to assess what is known and knowable about the factors that 
affect health.

The remainder of this document is organized as follows. In Section 2, we survey the 
literature that quantifies the distribution of health impact, reviewing nine prominent studies 
that divide the contribution of health into five categories: behaviors, social circumstances, 
environment, genetics, and medical care. 

In Section 3, we outline our draft, proposed framework as an alternative way of capturing 
the many factors and pathways that affect health, and a method of guiding the project 
and our focus on the literature. (The appendix includes a survey of other organizations’ 
frameworks of factors that affect health.)

In Section 4, we survey some of the literature that has already been published on how the 
health system affects health, summarizing some of the most salient studies.
Section 5 includes a broad overview of the literature on social determinants of health, 
which often include education, income/wealth, racial identity, and social status/rank. In 
this section, we begin to explore some proposed paths of causality between these factors 
and health, mechanisms which we plan to explore throughout the course of this project. 
Section 6 concludes. 
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Section 2: Literature that Quantifies 
the Distribution of Health Impact
ORGANIZATION AND BACKGROUND. The body of literature on social determinants and 
other health-connected factors is vast and growing. However, a smaller body of literature 
has attempted to quantify the extent to which several factors affect health outcomes. In 
this section, we summarize ten such studies (see Table 1) that are prominently cited. Our 
literature review did not return any additional studies of this type.

These studies all organize the factors that affect health into five categories: behaviors, 
social circumstances, environment, genetics, and medical care, though not every study 
provides estimates of the impact of every category. In explaining their methodology for 
selecting these factors, numerous studies reference the seminal McGinnis et al. (2002) 
paper, which relied on this breakdown, arriving at these five domains by “drawing on 
the power of the extensive studies of the past generation” and a 2001 report from the 
Institute of Medicine (Committee on Health and Behavior 2001) which summarizes recent 
literature on these factors. GoInvo, the developers of a recent visual framework for the 
breakdown of social determinants explained their use of these same five determinants 
by referencing their appearance in the work published by eight prominent health 
organizations: The National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, 
World Health Organization, Healthy People, Kaiser Family Foundation, New England 
Journal of Medicine, Health Affairs, Institute of Medicine, New South Wales Department 
of Health (Choi and Sonin 2017). Choi and Sonin (2017) describe their methodology for 
compiling and comparing these lists of health determinants, saying that there was no 
standard in terms of number of determinants, hierarchical organization of importance or 
weight, or the terminology used to refer to different factors; however, the report from the 
Institute of Medicine was deemed to be the most thorough, and the source from which 
the 95 determinants included in the graphic originated. 

Though these five categories have become standard, they are not equivalent to one 
another in several respects. For example, some are reasonably considered proximate, 
directly affecting health, such as medical care, while others are likely more distal, affecting 
health through more indirect pathways, like social circumstances. The more distal factors 
affect health through multiple pathways not conveyed by the categorization framework. 
For example, social circumstances can degrade health through diminished physical access 
(distance, transportation), reduced resources (income, health insurance), poor health 
literacy, or direct discrimination, to name a few possible pathways. Additionally, medical 
care affects health through purposeful interventions (treatments and preventive care) 
while social factors are largely static or, in some cases, not modifiable (e.g., though age 
changes, its pace of change is unalterable).
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Studies we surveyed do not all examine the same health outcomes. While we group 
these studies for the purpose of comparison, their different methodologies, definitions, 
parameters, and timespans all influence their estimates. They are arguably not comparable 
for these reasons, which we point out below. For example, some studies examine health 
through the lens of mortality, attributing number of deaths to specific causes (Ford et 
al. 2007; Hunink et al. 1997; McGinnis and Foege 1993; McGinnis, Williams-Russo, and 
Knickman 2002; Mokdad et al. 2004, U.S. Department of Health and Human Services 
1980), while Booske et al. (2010) defined health as the combination of health outcomes 
(both length and quality of life) and the WHO (2009) report defined “health risk” as “a factor 
that raises the probability of adverse health outcomes.” Park et al. (2015) defined health 
as a combination of morbidity and mortality metrics in combination with self-reported 
health status and other indicators of health. The United Health Foundation (2016) centered 
their study around a calculated “overall health score” assigned to each U.S. state as the 
aggregate of their identified social determinants as well as health outcomes. 

BEHAVIORS. Though not every study estimated the effect of every factor on health, 
patterns emerge across the body of work. All studies report an estimate of the 
contribution of behaviors to overall health (while defining health differently as noted 
above and in Table 1). “Behaviors” can encompass a huge range of human habits 
and patterns that affect health; these studies tend to arrive at their estimates of 
behavioral contribution to health by summing the approximate contributions of 

DHHS (1980)

United Health 
Foundation (2016)

Park et al. (2015)

McGinnis et al. (2002)

Hunink et al. (1997)

Ford et al. (2007)

Booske et al. (2010)

Figure 2. Range of Empirical Estimates for Factors that A�ect Health

49% 41% 11%

25% 60% 15%

27% 46% 26%

40% 50% 10%

50% 7% 43%

44% 9% 47%

30% 50% 20%

0% 20% 40% 60% 80% 100%
 10% 30% 50% 70% 90%

Behaviors Social Circumstances, Environment, Genetics Medical Care



DRIVERS OF HEALTH
9

discrete behaviors, frequently including diet, physical activity, and tobacco, alcohol, 
and other substance use (McGinnis and Foege 1993). A significant feature of 
these factors is that they are all modifiable and a substantial body of research 
links them to health, disease prevalence, and mortality, as well as the many 
socioeconomic and other social factors that drive specific health behaviors 
(Braveman & Gottlieb 2014). For example, socioeconomically disadvantaged 
neighborhoods with a higher concentration of convenience stores, which are the 
biggest retailers of tobacco products and are linked to increased tobacco use, tended 
to have higher rates of individual smoking (Chuang et al. 2005). This indicates the 
interaction across categories: social circumstances and health behaviors in particular, 
though there are others.

The studies we reviewed quantify health behaviors as responsible for 25-50% of 
health outcomes they examined, despite the fact that they used different methods 
and focused on different populations and time spans (the latter two indicated in the 
table). Though a full review of methodological differences is beyond the scope of this 
survey, a few examples illustrate the range. At the low end, the United Health Foundation 
(2016) estimated that 25% of health is attributed to behaviors. They arrived at this estimate, 
and others, through “a unique methodology developed and reviewed annually by a panel 
of leading public health scholars. This methodology balances the contributions of various 
factors to state health such as smoking, obesity, physical inactivity, binge drinking, high 
school graduation rates, children in poverty, access to care, and incidence of preventable 
disease” (United Health Foundation 2016).

Authors on the highest end of the range (50%; Hunink et al. 1997) arrived at their estimate 
using a Markov cohort model of patients with coronary heart disease with which they 
compared the difference in observed versus expected deaths. They claim that primary 
and secondary risk factors determined by behavior explain 50% of the reduction in 
coronary heart disease from 1980 to 1990. A similar approach was used by in the study 
by Ford et al. (2007): they used the US IMPACT model which has been used and verified 
previously (Capewell et al. 1999; Capewell et al. 2000; Critchley et al. 2004) to examine 
how changes in treatment and risk factor trends affect mortality from coronary heart 
disease in US adults aged 25-84; mortality rates were calculated using ICD-9 codes 
and expected mortality rates were projected for 2000 using 1980 mortality rates. The 
difference between the number of expected and observed deaths represents the total 
deaths prevented or postponed. 

SOCIAL CIRCUMSTANCES. Only three studies explicitly examined the contribution of 
social circumstances. Booske et al. (2010), with a mixed-methods approach informed 
by prior literature that included similar weighting efforts, as well as stakeholder 
engagement, estimated that 40% of health is due to social circumstances. McGinnis et 
al. (2002) claim that 15% of early deaths are due to social circumstances. Their estimates 
are informed by research from 1980-2002, but no specific methods are articulated in 
their study. Park et al. (2015) used 2010-2013 County Health Rankings & Roadmaps 
data to estimate the contribution of each identified domain using three statistical 
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models (ordinary least squares, structural equation modeling, and hierarchical linear 
modeling); taking the average of their three estimates (which range from 36-47%), their 
figure for social circumstances is 41% (Park et al. 2015). The estimates of Booske et al. 
(2010), McGinnis et al. (2002) and Park et al. (2015) may be so different in part because 
of their underlying methodological differences and because of different definitions of 
“health” (McGinnis et al. (2002) used early death while Booske et al.’s (2010) definition 
is broader and Park et al. (2015) used a combination of health outcomes and health 
indicators—see Table 1).  

ENVIRONMENT. Eight of the ten studies examined provide estimates for the category 
of “environment,” responsible for 3-22.5% of health outcomes. Several studies divide the 
category up into “microbial agents” and “toxic agents”; while both of these categories 
have significant health impacts, they may not encompass other dimensions of how the 
environment affects health, such as extreme weather events, built environment, proximity 
to healthy food and other resources, etc. The WHO (2009) estimates 8.7% of health is 
attributable to the environment globally (this is the only study we reviewed that takes a 
global focus and reports on health outside of the United States); the authors report that 
five major risks (indoor smoke from solid fuels, unsafe water, urban outdoor air pollution, 
global climate change, and lead exposure) are responsible for 8.7% of deaths in the 
world, 2.6% in high income countries, and 9.6% in low- and middle-income countries. 
The highest estimate—22.5%—comes from the United Health Foundation (2015), using a 
methodology of statistical modeling for health in different US states based on a variety 
of measures and informed by a panel of public health experts to develop the model and 
assign health scores, as noted previously. This estimate may be higher than the others in 
part because the United Health Foundation (2016) included measures of community and 
built environment while most of the other studies defined environmental factors as toxic 
and microbial agents. 

GENETICS. Only two studies we reviewed provided estimates of the genetic contribution 
to health: McGinnis et al. (2002) estimating the genetic contribution at 30%, the 
Department of Health and Human Services (1980) at 26.30%. One reason this factor is 
frequently excluded may stem from the fact that, to date, genetics are not modifiable, 
whereas the other categories are, whether directly or indirectly. The two studies 
that did make these estimates use different methodologies, neither of which are 
adequately articulated. Both McGinnis et al. (2002) and the Department of Health and 
Human Services (1980) use “early death” or mortality data to inform their estimates, 
yet lack a more rigorous justification for their arrival at these estimates. Other literature 
attempts to quantify the contribution of genetic factors to health, while explaining the 
large majority of the time, genetics alone do not cause disease; the risk of acquiring 
chronic diseases is influenced by a person’s genetics, exposures received during life, and 
the interactions between the two (Rappaport 2016). In the same study, Rappaport (2016) 
used data from Western European monozygotic twins to estimate population attributable 
fractions for 28 chronic diseases, and when linked to Western European mortality 
statistics, found that of 1.53 million Western European deaths in 2000, 0.25 million were 
attributed to genetics plus shared exposure, equating to 16.4%.
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MEDICAL CARE. The greatest range of estimates of responsibility for health outcomes 
emerged in the category of medical care, ranging from 10%-47% across seven studies. 
Two studies (McGinnis et al. 2002; U.S. Department of Health and Human Services 
1980) made estimates of approximately 10%, employing similar methodologies of 
examining US mortality data. Although these two studies were published 25 years 
apart, McGinnis et al. (2002) cite the “long-standing estimate by the Centers for 
Disease Control and Prevention” as a reference for this 10% figure (Department of 
Health and Human Services 1980), which, as noted, was based on expert opinion. 
Two studies (Ford et al. 2007; Hunink et al. 1997) estimate that medical care 
accounts for about 45% of health; these two studies examined deaths specifically 
attributable to coronary disease, suggesting that improvements in medical 
care were largely responsible for the decrease in deaths due to coronary heart 
disease in the decades following 1980. Three studies estimated that medical care 
was responsible for between 15% and 26% of health, yet each employed significantly 
different methodologies to arrive at these estimates. The United Health Foundation 
(2016) estimates that medical care is responsible for 15% of health while Booske et al. 
(2010) estimated that medical care was responsible for 20% of health using a noticeably 
different methodology. This method combined deaths and Disability-Adjusted Life 
Years (a metric that attempts to capture years of “healthy life” lost and is calculated as 
the sum of Years of Life Lost and Years Lost due to Disability), relying on a variety of 
sources but with a methodology not fully articulated. 

CONCLUSION. While the estimates in Table 1 and summarized above provide a good 
starting place, there are several reasons why more work is needed. First, only one 
study provides estimates across all categories; many of the studies we reviewed do 
not consider contributions from the health system, genetics, and social circumstances. 
Second, it is not clear that these factors are the “right” ones; these five domains include 
a mix of proximate and distal factors and the studies do not clarify the pathways between 
them and their potential health outcomes. Third, estimates range widely in some 
categories, suggesting we do not have a firm grasp on how much these factors affect 
health. In part, this could be due to varying methodology, period and population of focus, 
and outcomes selected. Fourth, some studies rely on methods that are of low rigor, 
such as the Department of Health and Human Services (1980) study, which used limited 
1977 mortality data and relied on the opinions of 40 professionals. In the next section, 
we propose different frameworks (subject to revision by the committee) that may help 
address some of these issues. 
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Source Domain of Factors that Affect Health Definition of Health?

Behaviors Social 
Circumstances

Environment Genetics Medical 
Care

Booske B.  
et al. (2010)
Time span: 2008

30% 40% 10% 20%

Model of population health 
including: health outcomes 
(equal weighting of length and 
quality of life) and health factors 
(weighted scores for behaviors, 
clinical care, social and 
economic factors, environment)

Ford ES, Ajani UA, Croft 
JB,  
et al. (2007)
Time span: 1980-2000

44%
Breakdown:

Cholesterol: 24%

Blood  

pressure: 20%

Physical  

activity: 5%

47% Mortality from coronary heart 
disease

Hunink MG, Goldman 
L, Tosteson AN, et al. 
(1997)
Time span: 1980-1990

50% 43% Mortality from coronary heart 
disease

McGinnis JM and 
Foege WH. (1993)
Time span: 1977-1993

38%
Breakdown:

Tobacco: 19%

Diet/activity: 14%

Alcohol: 5%

7%
Breakdown:

Microbial agents: 4%

Toxic  

agents: 3%

Deaths attributable to major 
external (nongenetic) factors

McGinnis JM, 
Williams-Russo P, 
Knickman JA. (2002)
Time span: 1980-2001

40% 15% 5% 30% 10% "Early deaths" attributed to 
various categories of factors

Mokdad A et al. (2004)
Time span: 1980-2002

39%
Breakdown:

Tobacco: 18%

Diet/activity: 17%

Alcohol: 3.5%

7%
Breakdown:

Microbial agents: 3.1%

Toxic agents: 2.3%

US Mortality

Park et al. (2015)
Time span: 2010-2013 27.4% 41% 5.3% 26.3%

Health outcomes of mortality 
and morbidity including 
the following measures: 
premature death, self-
reported health, poor physical 
and mental health days, and 
low birthweight

United Health 
Foundation (2016)
Time span: 2015-2016

25% 22.5% 15%

Overall health score assigned as 
the aggregate of four categories 
of determinants (behaviors, 
community & environment, 
policy, and clinical care) and 
health outcomes

U.S. Department of 
Health and Human 
Services. (1980)
Time span: 1977

48.5% 15.8% 26.3% 10.8% US Mortality

World Health 
Organization (2009)
Time span: 2004

45%
Breakdown:

Diet/activity: 25%

Tobacco: 17%

Alcohol/drug 

use: 2%

3-10%
“Health risk” is defined as 
“a factor that raises the 
probability of adverse health 
outcomes”
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Section 3: Draft Frameworks
OVERVIEW. As the foregoing section demonstrates, there is already a significant body of 
literature that aims to tease apart and quantify the various components contributing to health. 
However, there are significant limitations in these decompositions. Some of these were noted 
at the conclusion of the previous section, but there are others. For example, most approaches 
are not attuned to the extent to which health-determining factors are modifiable through 
policy intervention (e.g., genetics are not modifiable; some features of the environment are). 

For these and other reasons, we propose two alternative frameworks. The first, illustrated 
just below, includes proximal and distal factors explicitly and, for the proximate ones, 
focuses on those that are modifiable. This begins to illuminate some of the pathways 
between distal factors and health outcomes, but does not completely indicate all of them 
(which would be unwieldy). While this framework is subject to the input of the committee, it 
will serve as a starting place for guiding the course of the project. 

This framework takes into account many previously published frameworks for social 
determinants of health, and reflects the strongest aspects of the visual frameworks we have 
gathered (for a complete list of the visual frameworks we have compiled and evaluated to 
create our working framework, see the appendix). Below, we clarify the methodology for 
structuring the framework and articulate some additional considerations to help guide 
discussion and refinement. 
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DISTAL FACTORS VS. MODIFIABLE, PROXIMATE FACTORS. In this framework, we focus 
heavily on the distinction between distal factors, and modifiable, proximate, health-related 
factors. “Modifiable” refers to something changeable by means of policy intervention 
(e.g. focused policy efforts can improve air quality and other environmental factors, while 
we cannot currently modify genetics with policy). It is important to note that particular 
distal factors may still be modifiable, as these two classifications are not mutually 
exclusive (e.g. certain policies can increase access to education), but we have grouped 
government/policy, income/wealth, education, racial identity, gender identity, and 
genetics in the distal category because they generally only affect health through 
intermediary proximate factors. The classification of factors as “proximate” means that 
there is no intermediate factor or step between the identified proximate factor and health 
outcomes. For example, a health behavior like smoking cigarettes has a direct effect on a 
number of health outcomes, while a factor like education affects health outcomes through 
its effect on occupation, social circumstances, etc.

HEALTH OUTCOMES. Many possible health outcomes can be measured to help quantify the 
weight of various factors. We selected four categories—age-adjusted mortality, life expectancy, 
quality of life/well-being, and functional status—because they are commonly studied, prevalent 
in the literature, and reflect the kinds of issues people care most about. To be sure there are 
certainly other possible health outcomes, but many are along the pathway to ones included 
in this framework. For example, blood pressure is a measurable health outcome, but it is only 
important to the extent it effects mortality and quality of life, for example.

HISTORICAL VS. CURRENT, MARGINAL EFFECTS. When attempting to quantify the 
impact of modifiable, proximate health-related factors, it is important to make a distinction 
between how much of our current health is related to (or caused by) these factors versus 
how much of our current health can be improved by interventions that target particular 
factors. Grasping this distinction is critical so that we know where our dollars are best spent 
to maximize health improvement. In other words, how much have each of these factors 
affected our health in the past through today (historical effect or change over time) versus 
how much could they affect health today if policy was immediately changed (current, 
marginal effect, or addressing variation of health within a fixed population)? 

For example, a disease like smallpox has a huge direct effect on health outcomes, but it 
has essentially been eradicated. So an additional investment in eradicating smallpox has 
virtually no marginal gains, even though the disease is closely linked to health outcomes. 
On the other hand, Alzheimer’s disease has an enormous, current impact on health and 
quality of life today. Development of a cure would have huge implications.

TIMESPAN. It is also relevant to consider the timespan on which we see certain effects 
taking place, especially when considering policy intervention. For example, with an 
environmental change such as improving the air quality, it would take a significant amount 
of time for all measurable changes in health outcomes to manifest; other interventions, such 
as dramatically increasing flu vaccination rates, could have significant health outcomes 
that would be observable on a much shorter timescale.
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CORRELATIONS VS. CAUSATION. When considering the available literature on links 
between various factors and measurable health outcomes, it is critical to clarify whether 
what we are observing or seeking is a correlation or causation. Correlations can guide 
hypothesis generation, but only causation is actionable in terms of policy. On the other 
hand, many areas of investigation are not readily accessible by the most rigorous methods 
for inferring causation (e.g. randomized trials). We may need to rely on a compelling body of 
observational work in some cases.

INTERVENTIONS. Finally, it is worth considering how a framework like this relates to policy 
intervention. The specific interventions that might be effective within a category (e.g., health 
behaviors) could change over time. For example, promotion of wearing motor vehicle seat 
belts was an important area for policy interventions in the 1970s and 1980s, but is less so now 
because doing so has become commonplace. Though health behaviors remain relevant to 
health today, the class of interventions that would have the largest impact are different.

Above is a second framework that focuses more explicitly on policy intervention. Though visually 
simple, it mirrors the conceptual model that governs clinical studies, with health outcomes as 
output and interventions as input. (As explained in the next section, studies of clinical interventions 
are the foundation of modern estimates of the effect of the health system on health.)

A key question that this framework calls to mind is: what are the specific interventions 
that have the largest effect on health? These could be in the domains of health care 
(treatments) or in other areas that principally target other needs (like housing, education, or 
income) but that may also have health effects.

A second question is, what are the important effect modifiers that regulate the degree 
to which an intervention affects health? (Possible examples include classic social 
determinants like racial identity, socio-economic status, and education.) The strength of 
such modifications need not be fixed over time.

Mortality

Quality of Life

Life Expectancy

HEALTH OUTCOME

Health
Production
Function

INTERVENTION
Clinical

Education

Income

Behavioral

Environmental
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Section 4: The Effect of the Health 
System on Health
Determining the extent to which various social determinants and the health system affect 
health is a difficult problem that may never be fully and convincingly solved. Nevertheless, 
a great deal is known about some of the effects of some of the relevant factors. Because it 
is informed by clinical trials with hard outcomes (often including mortality), the effect of the 
health system on health may be the easiest to quantify. In this section we review some of 
the literature that does so, with the conclusion that 40-50% of improvements in measured 
health outcomes may be attributed to the health system, though with the caveat that these 
are estimates from the past and not necessarily current today.

Much of the literature in this area focuses on the latter half of the 20th century, 
during which great strides were made in reducing infant mortality and mortality from 
disease, including most prominently cardiovascular disease. One of the earliest efforts 
by Goldman and Cook (1984) focused on the latter and estimated that 40 percent of the 
decline in ischemic heart disease mortality between 1968 and 1976 is attributable to 
medical treatments. Capewell et al. (1999) arrived at a similar figure for 1994.

Bunker and Frazier (1994) examined the mortality reduction of medical interventions for 
common diseases and conditions (including cervical and colorectal cancer, peptic ulcer, 
ischemic heart disease, hypertension, kidney failure, infant respiratory failure, appendicitis, 
diabetes, pregnancy, pneumonia and influenza, tuberculosis, and trauma), estimating that 
of the 7.5 years of life expectancy gained between 1950 and the early 1990s, three years 
(or 40 percent) could be attributed to health care, the vast majority of which was due to 
reduced infant mortality and death from cardiovascular disease. 

Bunker and Frazier (1994) also considered the effect of these interventions on broader 
well-being and quality of life, although this can be quantified in various ways, and it is 
unclear how to aggregate it across diseases and treatments. The study found that health 
care could relieve patients of the majority of quality of life impairment (as measured by 
a set of basic components of global quality of life including social functioning, physical 
mobility, capacity for self-care, mental health, and pain, adding in condition-specific 
measures when necessary) associated with a wide variety of conditions.1 But it did not 
provide an overall estimate of how much of changes in quality of life between 1950 and 
1990 is due to health interventions.

1These included unipolar depression, heart disease and angina, osteoarthritis and joint dysfunction, pain 

accompanying terminal cancer, peptic ulcers, gallstones with biliary colic, migraines, postoperative pain, 

hypertrophy, osteoporosis and fracture, poliomyelitis and paralysis, nonfatal stroke, asthma, vision and 

hearing impairments, cataract, trauma, cavities, periodontal disease, and edentulism and malocclusion.
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Evidence suggests that medical care plays a huge role in reducing mortality from cardiovascular 
disease; one study reports that modern medical and surgical interventions have prevented 
or postponed about 25,805 deaths, translating to 42% of the total decrease in coronary heart 

disease deaths England and Wales 
between 1981 and 2000 (Unal, 
Critchley, and Capewell 2005). 
Bajekal et al. (2012) examined 
the years immediately following 
this two-decade decrease in an 
attempt to explain the accelerated 
reductions in annual coronary heart 
disease death rates. Examining the 
years from 2000-2007, they report 
that about half (52%) of the fall in 
coronary heart disease mortality is 
due to improvements in the uptake 
of medical and surgical treatments 
(Bajekal et al. 2012). 

Evidence suggests that medical care is largely responsible for reductions in infant mortality 
as well. Williams and Chen (1982) examined the rapid decline in infant mortality from 1960 
to 1977 in California and found that the biggest contributors to the decrease in perinatal 
mortality stemmed from the advent of two major medical technologies: neonatal intensive 
care and increased rate of cesarean section. Richardson et al. (1998) found that infant 
mortality decreased nearly 50% in 5 years for infants weighing less than 1500g and that all 
of this decline could be attributed to medical care. A third of the decline was attributable to 
improved condition on admission (reflecting better obstetric and delivery rom care) and two 
thirds of the decline was attributable to better intensive care (Richardson et al. 1998). 

One limitation to attributing health improvement to health care is that as patients 
are treated they may also make lifestyle changes. Thus, some of the improvement 
in longevity and quality of life attributed to health care could be due to behavioral 
changes. Another limitation is that lifestyle, environmental, and genetic factors play a role 
in causing some of the conditions that are subsequently successfully treated by the health 
system. Just as the health system may cure disease, other factors outside it may be to 
blame for causing disease in the first place.

Another limitation of work in this area is that the effect of the health system on health 
changes over time. For example, its effect on patients with AIDS in the 1980s is very 
different than today’s AIDS patients. Finally, effects can vary over populations, perhaps 
modified by social determinants. For example, more educated individuals may be better 
able to avail themselves of health information than less educated ones. Social determinants 
and health care interact.
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Figure 3. Estimated reduction in CHD mortality attributable to medical 

interventions in the latter half of the 20th century
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Section 5: Social Determinants
OVERVIEW. As the previous section demonstrates, up to half of improvements in health 
outcomes may be attributable to medical care and the health system. Still, this leaves a 
great deal to be potentially explained by other factors. An enormous, growing body of 
literature suggests strong associations between social determinants and health; in 
some cases, evidence is strong enough to suggest pathways of causality between 
these factors and health outcomes. 

One classic categorization of social determinants includes education, income, racial 
identity, and social class. A review by Cutler, Lleras-Muney, and Vogl (2011) examines two 
decades of research on each of these broad factors. Using mortality measures as well as 
self-reported health status (which aims to capture quality of life and is closely linked to 
objective measures of health), they describe the complex, multi-directional relationship 
between these SES measures. 

EDUCATION. Cutler et al. (2011) look first at the way SES affects health from the 
perspective of the individual in the domains of education and wealth, where these 
factors affect a person’s ability to navigate the world and participate in economic life. 
They report that “education is strongly related to health, with both reverse causality and 
direct effects.” For example, people in poor health from a young age may be unable to 
pursue education to the extent of those with better health, and better education can 
lead to higher earning power, which can facilitate a wide range of health behaviors that 
may promote health. 

The authors acknowledge the deep complexity of these pathways. Indeed, concern about 
one's long-term interest may both motivate higher education and the maintenance of 
good health, by a variety of means. Yet the mechanisms by which education affects these 
health outcomes, though plausible, are poorly understood. Grimard and Parent's (2007) 
finding provides insight about one possible mechanism through which education may 
improve health: it reduces people’s engagement in risky behaviors because increased 
education lowers the “discount rate” and individuals with lower discount rates tend 
to be more “future-oriented” and invest more in long term benefits (Farrell and Fuchs 
1982); because more educated people are paid more, going to college may lower the 
discount rate and disincentivize individuals to engage in risky behaviors that may 
jeopardize their future health and earning power. 

Nevertheless, it is well documented that education is associated with better health 
outcomes. People with at least some college education have mortality rates that 
are half those of people with at most a high school diploma (Woolf et al. 2007). In 
addition, more educated people exhibit less anxiety and depression, have fewer 
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functional limitations, and are less likely to have a serious health condition like diabetes, 
cardiovascular disease, or asthma (Mackenbach 2006).

Many other factors besides education can affect health and can be difficult to control for 
(e.g. higher education and higher income have both been shown to be associated with 
health and could be affecting health independently and in tandem (Cutler et al. 2011)). 
However, some studies have taken advantage of natural experiments where policy changes 
are plausibly exogenous, allowing for causal inference. One study relied on the state 
compulsory education laws enacted between 1915 and 1939 (Lleras-Muney 2005). Because 
of these education policies, some children received more education than they likely would 
have otherwise and experienced longer lifespans, suggesting that education has a causal 
impact on mortality (Lleras-Muney 2005), though follow up studies indicate considerable 
variation in this effect (Meghir, Palme, and Simeonova 2018; Philip Oreopoulos 2006; van 
Kippersluis, O’Donnell, and van Doorslaer 2011; Lager and Torssander 2012; Clark and Royer 
2013; Behrman et al. 2011). Other studies relied on the incentives to pursue more education 
inherent in a poor labor market, when the opportunity cost of spending more time in school 
is low (Arkes 2003) or as a means to avoid the Vietnam War draft (Grimard and Parent 
2007); both studies found that greater education was highly associated with better health 
(Arkes 2003) and higher likelihood of never smoking (Grimard and Parent 2007). (Another 
study by Cutler, Deaton, and Lleras-Muney (2006), found that behaviors like reduced 
smoking rates and other “external causes,” such as motor vehicle accidents, account for 
approximately 21% of the nearly eight year increase in longevity between 1960 and 2000.)

Still, only a fraction of the correlation between education and mortality is attributable to health 
behaviors (Cutler et al. 2011). Education may provide the information and skills necessary 
to tackle complex problems that require advanced critical thinking and decision-making 
abilities (Cutler and Lleras-Muney 2006), the same skills needed to navigate our complex 
health system and address chronic diseases. Indeed, the hypothesis that more educated 
people are better equipped to access and benefit from technological advances in medicine 
than the less educated is supported by evidence that education gradients are steeper for 
diseases with more innovation (Glied and Lleras-Muney 2003). 
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INCOME/WEALTH. Better health is also associated with higher income and greater 
wealth. Again, reverse causality is at play. One must be reasonably healthy to keep a job, 
for example. But higher income also often comes with better health insurance and easier 
access to health care.

Income’s effect on health may be predominantly concentrated in childhood and early 
development (Case, Lubotsky, and Paxson 2002). A significant amount of evidence 
suggests that children of wealthier parents experience better health (perhaps 
because of better access to prenatal care and nutrition or due to living in less polluted 
environments); conversely, children who grow up in poverty and low-income settings 
experience worse health and child development outcomes (Case, Lubotsky, and 
Paxson 2002; Chaudry and Wimer 2016; Condliffe and Link 2012). Insults to health 
experienced in childhood can persist and even augment throughout a lifespan, 
so a healthier childhood tends to result in a healthier adulthood. Furthermore, 
because children born to higher income parents are more likely to obtain more 
education and have higher incomes themselves, the cyclic income-health relationship 
can translate across generations. 
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SOCIAL STATUS. Greater education and wealth may also result in greater social status 
or rank, which has been linked to health (Cutler et al. 2011). The first Whitehall study, 
published in 1978 found that British civil servants of the highest employment grade 
(i.e., administrators) had lower CHD mortality rates than did civil servants of the lowest 
employment grade (i.e., messengers). Additionally, lower ranked civil servants were more 
likely to smoke and to be heavier with higher blood pressure and blood sugar (Marmot 
et al. 1978). This rank-health relationship has been replicated in numerous subsequent 
studies (Wilkinson and Marmot 2003). 

Figure 6. Trends in remaining life expectancy (upper panels) and life disparity* (lower panels) at age 31 

by sex and occupational class, Finland, 1971-2010 (van Raalte, Martikainen, and Myrskylä 2014) 

*Life disparity is the sum of remaining life expectancy at each age, weighted by the number of 

deaths at that age (van Raalte, Martikainen, and Myrskylä 2014)
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One hypothesis that links rank and health is that people of lower status lead more 
stressful lives. Stress has been shown to negatively change blood flow and trigger 
hormonal pathways that damage tissue and suppress the immune system (Seeman 
et al. 2001). According to both human and animal studies, the cumulative “allostatic load” 
of psychological and physiological stress increases the risk of cardiovascular events and 
raises mortality risk (Mcewen and Gianaros 2010; Melin et al. 1999).

RACIAL IDENTITY. Health also varies by racial and ethnic identities. African Americans 
have higher rates of mortality than white Americans, even after adjusting for income 
and education ( Cutler et al. 2011). Here too, there are childhood origins—African 
American infants are more likely to be born pre-term and with lower birth weights 
(Rawlings, Rawlings, and Read 1995; Branum and Schoendorf 2002). One reason may 
be that African Americans have less access to prenatal care. African American patients 
are also less likely to receive preventive health care (Gornick et al. 1996) and more likely 
to live in regions where the quality of health care and care providers is lower (Chandra 
and Skinner 2003). Disadvantages and stress stemming from a history of discrimination 
and community segregation may also play a role (Ahmed, Mohammed, and Williams 
2007). Furthermore, a legacy of harm inflicted on black Americans within the 
health system has contributed to mistrust in health care institutions. Even today, 
this mistrust is not unfounded. For example, Bach et al. (2004) found that 80% of 
visits to physicians by black Medicare beneficiaries were accounted for by only 22% 
of physicians; the physicians who cared for black patients were less likely to be board 
certified and disproportionately reported practicing in resource-constrained settings 
compared to the physicians who cared for white patients (Bach et al. 2004). The authors 
report that the rates of screening for most diseases are lower among black patients 
than among white patients and that black patients, more often than white patients, 
receive diagnoses when diseases have progressed to advanced stages. One hypothesis 
for these disparities in care is that physicians, who are disproportionately not black, lack 
the cultural competency to adequately treat their black patients (Smedley et al 2003). 
Regardless of the causes of these disparities in care, they underscore the legitimacy 
of mistrust in the medical system.

Genetics may still play an important role, evidenced, for example, in the 
disproportionate prevalence of different genetic diseases among different ethnic 
groups. For example, significantly higher rates of sickle cell disease are observed 
among black people than among white or Hispanic people as more people of African 
ancestry carry the gene (Brousseau et al. 2010), which has been shown to confer 
a possible protective effect against malaria when carried in its heterozygous form 
(Williams et al. 2005). Cutler et al. (2011) do not discount that genetics is involved, 
but state that, “Even if genetics alone play some role, the current consensus is that 
the interaction of genes and environment is much more important in explaining 
outcomes—thus, racial and ethnic differences in health likely result in part from 
nongenetic sources, such as differences in behavior, access to care, social and 
cultural norms, and discrimination.”



DRIVERS OF HEALTH
23

Section 6: Conclusion
There is a broad sense that a multitude of factors outside of the health system affect health. 
The studies we reviewed, though prominent, represent only a small fraction of the large 
body of literature that documents the significance of other factors—social determinants—
and the pathways through which they affect health. 

Still, the literature remains insufficient with respect to how much of health each of 
these factors contributes to health. There have been some estimates, but they have 
significant limitations. Almost none of them provide estimates across all the identified 
domains of factors that affect health. Even within the categories in which many 
estimates were proposed, the estimates range widely, indicating our understanding 
is incomplete and uncertain. Furthermore, some of these studies are founded on 
methods of low rigor. Finally, it is unclear that these domains of factors are the 
“right” ones. The five domains of behaviors, environment, medical care, social 
circumstances, and genetics appear frequently in the literature, yet they include 
both proximate and distal factors without clarifying the mechanisms through 
which they interact with each other and effect health outcomes. This historical 
breakdown among these five domains may not be the most useful categorization for 
some purposes, including policy development.

For these reasons, other frameworks may be warranted, and we proposed two in Section 
3, informed by a survey of other, prominent frameworks (see Appendix) and an examination 
of the literature. Though no framework can capture every nuance of this complex space, 
highlighting some features may be more helpful for certain purposes. For example, 
clarifying proximate, modifiable factors versus the distal factors may help illuminate causal 
pathways that are amenable to policy intervention. 

Despite the vast amount still unknown about how to influence health through policy, a 
great deal is known about some of the factors that affect health. A body of literature has 
developed since the mid-1990s that indicates up to half of modifiable health outcomes 
since the mid-20th century (principally mortality reduction) may be due to the health 
system. Social determinants of health are, therefore, still potentially responsible for a 
large proportion of health. For example, level of education has a strong association with 
health outcomes through a variety of pathways. More work is needed to illuminate those 
mechanisms to inform policy to affect change. The project this literature review informs 
will provide a starting point for that work.
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Appendix
Institution/
Organization

Framework Published report

World Health 
Organization

Divided into structural (societal, economic, political context that 
dictate socioeconomic position) and intermediary determinants 
(material circumstances, psychosocial circumstances, behavior/
biology, and health system). 
Key strengths: (1) Recognizes that some socioeconomic factors 
affect health through their effects on material circumstances and 
behavior, (2) shows the bidirectional causality. Socioeconomic 
factors affect health, but health affects some of those 
socioeconomic factors too (like income and education).
Key weakness: Is not clear on which factors are modifiable.

Solar and Irwin, 2010.

National Academy of 
Medicine

Strength: separates determinants into structural and more direct 
(“intermediary”) determinants. 

Weakness: the intermediate determinants are not completely 
delineated.

A Framework for Edu-
cating Health Profes-
sionals to Address the 
Social Determinants of 
Health:
Publication that reviews 
a number of frameworks 
and comes up with this 
one. “A diverse com-
mittee of experts was 
tasked with developing 
a high-level framework 
for educating health 
professionals to address 
the social determinants 
of health.”
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Institution/
Organization

Framework Published report

GoInvo

Strengths: relies heavily on the available, and most current 
literature. Identifies and incorporates a LARGE number of factors. 
(Gives the impression of being exhaustive). Provides some 
reasoning for their respective percentages and gives a detailed 
explanation of their methodology.

Weakness: Assigns numerical figures to everything (how much can 
we trust/believe these exact percentages) and categorizes each 
factor as a microdeterminant or macrodeterminant

GoInvo: cites relevant 
social determinants 
literature and some 
basic mathematical 
calculations to create a 
composite visual. 

Let’s Get Healthy 
California

Strength: Visually appealing and easy to parse. Captures a lot of 
relevant SDoH and other factors.

Weakness: organization could be improved/needs better 
distinction between direct and indirect factors.

Bay Area Regional 
health Inequities 
Initiative developed this 
framework which has 
been formally adopted 
by the California Dept. 
of Public Health.

They do not provide a 
report or justification 
for this particular 
framework.

National Collaborating 
Centre for Healthy 
Public Policy’s

Strength: Relatively streamlined figure (adapted from WHO figure). 

Weakness: Incorporates sociopolitical factors, but doesn’t outline 
what these are, or how they differ from SDoH. Implies that all SDoH 
are direct influencers of health outcomes. Also does not include the 
health system.

Figure adapted from the 
National Collaborating 
Centre for Healthy 
Public Policy’s simplified 
representation of Solar 
& Irwin’s (2010) CSDH 
WHO Conceptual 
Framework (Morrison, 
2017).

Appendix (continued)
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Institution/
Organization

Framework Published report

Centers for Disease 
Control and Prevention: 
National Breast and 
Cervical Cancer Early 
Detection Program

Systems model with multiple bands of influence. 

Weakness: Very unclear what the direct, modifiable factors are. 

Social Ecological 
Model (represents the 
National Breast and 
Cervical Cancer Early 
Detection Program’s 
multi-level approach 
to breast and cervical 
cancer prevention. 

Healthy People 2020

Strength: clean visual.

Weakness: Identifies five categories of SDoH but does nothing to 
explain interaction, relative weight, or effects on health.

“A “place-based” 
organizing framework, 
reflecting five (5) 
key areas of social 
determinants of health 
(SDOH), was developed 
by Healthy People 
2020.  The organizing 
framework has been 
used to identify an 
initial set of evidence-
based resources and 
other examples of how 
a social determinants 
approach is or may be 
implemented at a state 
and local level.”

The Frieden Framework

Strength: Strength: Takes into account interventions rather than 
just correlation and causation and also suggests that “interventions 
focusing on lower levels of the pyramid tend to be more effective 
because they reach broader segments of society and require less 
individual effort. Implementing interventions at each of the levels 
can achieve the maximum possible sustained public health benefit."

Weakness: forcing the framework into a pyramid shape may not 
best explain SDoH.

Frieden, T. R. 2010. A 
framework for public 
health action: The 
health impact pyramid. 
American Journal 
of Public Health 
100(4):590-595.

Appendix (continued)
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Institution/
Organization

Framework Published report

The Danaher 
Framework, Wellesley 
Institute

Strength: Emphasis on community’s role and engagement with 
reducing health disparities. 

Weakness: framework doesn’t identify specific SDoH, but may still 
be helpful in framing the discussion.

Danaher, A. 2011. Re-
ducing disparities and 
improving population 
health: The role of a 
vibrant community 
sector. Toronto, ON: 
Wellesley Institute.

Appendix (continued)
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