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ABSTRACT

Population health is concerned with reducing health inequities, defined as being
unfair and avoidable differences in health. The equity-effectiveness framework is
described and illustrated; this is an evidence-based approach to assessing the
effects of programmes and policies on health equity. Such framework also assesses
barriers and facilitators for improving health equity using four factors: access,
diagnostic accuracy, adherence and compliance. This framework emphasises the
importance of transferring knowledge for designing and implementing clinical and
public health interventions to improve health in all socioeconomic strata, based on
the best available evidence.  The World Health Organisation Collaborating Centre
on Health Technology Assessment is now using this framework for organising the
components of its equity-orientated, evidence-based toolkit.
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RESUMEN

La salud poblacional es concebida como la reducción de las inequidades en salud,
definida como las diferencias evitables e injustas en salud. Nosotros describimos
e ilustramos el marco de equidad-efectividad; una aproximación basada en eviden-
cia para evaluar los efectos de programas y políticas sobre la equidad en salud.
Este marco además evalúa las barreras y los facilitadores para mejorar la equidad
a través de cuatro factores: acceso, exactitud diagnóstica, adherencia y conformi-
dad. Este marco enfatiza la importancia de la transferencia de conocimiento para
diseñar e implementar intervenciones en salud públicas y clínicas para mejorar la
salud a través de todos los estratos socioeconómicos, basados en la mejor eviden-
cia disponible. El Centro Colaborativo de la Organización Mundial de la Salud sobre
Evaluación de Tecnologías Sanitarias está utilizando actualmente este marco para
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organizar su Paquete de Herramientas basadas en evidencia y orientadas por la
equidad.

Palabras Clave: Investigación biomédica, epidemiología, grupos de población, des-
igualdades en la salud, factores socioeconómicos (fuente: DeCS, BIREME).

and policies that maintain them” (1). Hence the overarching goal of population health
is to determine what mix of economic, environmental, social, and medical care
programs and policies will enhance both health and health equity (2). Two principles
follow from this definition of population health. The first is that interventions
aimed at changing the entire population’s incidence of disease (e.g. by public
cross-sectoral policy) are likely to have a greater (and perhaps more sustainable)
impact than interventions aimed at preventing individual cases of disease (e.g. by
modifying individual behavior and risk factors) (3).  The second principle is that
health is unevenly distributed in the population, with a gradient in health from the
most socially disadvantaged to the most privileged and advantaged members of
society, where the most disadvantaged have the worst health (4,5). As the field
of population health moves from descriptions of health inequalities towards
developing, implementing, and evaluating interventions aimed at improving
population health, it is challenged to ensure that interventions benefit the
disadvantaged.

The thesis of this paper is that without an explicit assessment of the impact of
population health interventions on health inequalities, policies and programs aimed
at improving population health run the risk of benefiting only the more privileged
and better-off without improving the health of the poor.

What is population health?

As described above, population health is based on the premise that social and
environmental determinants outside the health care system are responsible for
inequalities in health, and that programs and policies are needed to enhance the
conditions in which we live and work; these conditions are affected by non-medical,
social determinants of population health. Population health has been described as a
return to the roots of public health from the 19th century and earlier which focused
on population-wide sanitary and nutritional interventions (1,6). In fact, schools of
public health in low-and middle-income countries (LMICs) remain concerned with
these social determinants of health and intersectorial policies.

he transdisciplinary field of population health has been defined as an
approach which  “increases our understanding of the determinants of health and
reaffirms the need for public health professionals to examine critically social inequitiesT
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Population health emerged in Canada and the United States as a field to study
health inequalities, their determinants, and effects of interventions aimed at reducing
them. Population health as a scientific discipline gained traction in Canada after
the publication of «Producing health, consuming health care» by Evans and Stoddart
(7), which emphasized that health and health inequalities are determined not only
by health care, but also by factors outside the health care system including genetic,
environmental, and social factors as well as individual responses (behaviours)
and economic prosperity. Hence, this model proposed that social determinants of
health might have a larger effect on health inequalities than behavioural, lifestyle
factors. For example, only 25 % of the inequalities in health across social class in
the Whitehall study could be attributed to behavioural risk factors (1). Furthermore,
Thomas McKeown’s work has been used to argue that medical care played only
a small role in the decrease in infectious disease rates in the 20th century (8);
most of the decline was due to increased economic prosperity, public health
interventions to improve sanitation, improved nutrition, and changes in reproductive
behaviour in the 20th century (9). This population health model was described as
a «paradigm shift» since public health in Canada and the US had become focused
on health care and clinical preventive actions, rather than upstream policies aimed
at non-medical determinants of health.

The importance of assessing and taking action on the role of social determinants
of health inequalities and health has been adopted internationally.  For example,
the World Health Organization Commission on the Social Determinants of Health
(CSDH) has released its interim statement which re-affirms the primary question
of the Commission: to identify what action is needed to address the «causes of
causes», highlighting the difference between determinants of health and
determinants of inequalities in health (10). Furthermore, this report emphasizes
the continued importance of health systems and primary health care to ensure
that health systems respond to population needs.

How do determinants of health cause disease?

There are at least four proposed models for how social factors cause ill health:
the materialist, psychosocial, social production of disease, and ecosocial models
(9,11).

The Black report proposed a materialist/structuralist explanation that a low
individual income level leads to a lack of resources to cope with stressors of life
and thus produces ill health (6,12,13).  The psychosocial model proposes that
discrimination based on one’s place in the social hierarchy causes stress which
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triggers a neuroendocrine response that produces disease (6,14-16).  The so-
cial production of health model is based on the premise that capitalist priorities
for accumulating wealth and material assets are achieved at the cost of the
disadvantaged. For example, income tax cuts introduced in Ontario in the name
of benefiting the poor resulted in a benefit of $ 15 586 per year for the richest
0,5 % of families and $ 150/year for the poorest 10 % (17). Perhaps the most
compelling theory is the ecosocial theory, developed by Nancy Krieger, which
brings together the psychosocial and social production of health models. This
approach looks at the complexities of how social and physical environments
interact with biology and how individuals   “embody” aspects of the contexts in
which they live and work (6,9). The ecosocial approach builds on the   “collective
lifestyles” approach and the neo-Weberian theory that lifestyle choices are
influenced by life chances defined by the environment in which people live
(12,18). These models highlight the role of social structure in determining and
understanding behaviour, and suggest a need for narrative and qualitative
research to understand the contexts of social environments (11,19,20).

Table 1. Classification of social determinants of health described by the Public
Health Agency of Canada and the World Health Organization

Determinants of health fall into four broad categories: 1) environment (e.g.
social cohesion, physical environment); 2) behaviour (e.g. personal health
practices); 3) social groupings that have experienced discrimination or exclusion
(e.g. income, gender, culture); and 4) biology or genetics (Table 1). The Cochrane
Health Equity Field emphasizes that social groupings include the interaction of
eight factors, defined by the acronym PROGRESS: Place of residence, Race/
ethnicity, Occupation, Gender, Religion, Education, Socioeconomic status, and
Social capital (16). Classification of determinants according to how they might
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affect health is necessary to design interventions to address them (Table 1). For
example, environmental determinants of injuries might best be addressed by cross-
sectoral, upstream legal and regulatory policies to improve road safety, such as
speed limit legislation and enforcement which have been shown to reduce crashes
resulting in injuries by 45 % (21).

Health equity as a goal of population health
Reduction of   “social inequities” was described as a goal of population health in
1995 (1), and this goal remains important for the field of population health (2,22).

Inequalities in health are considered health inequities if they “are unnecessary
and avoidable but, in addition, are also considered unfair and unjust” (23). This definition is
difficult to translate into policies and programs because it requires a normative
judgment of fairness as well as whether inequalities are “avoidable”. Paula
Braveman’s most recent definition of health equity eliminates the need for this
normative judgment of fairness, but still requires an assessment of whether the
difference can be “shaped by policy”. Braveman defines heath disparity as “a
particular type of difference in health or in the most important influences on health that could
potentially be shaped by policies; it is a difference in which disadvantaged social groups (such
as the poor, racial/ethnic minorities, women or other groups that have persistently experienced
social disadvantage or discrimination) systematically experienced worse health or greater
health risks than more advantaged groups” (24).

Accepting health equity as a goal of population health implies that policies and
programs that improve average health but increase the gap between rich and
poor, or across any other social group, would be considered ineffective.  By
assessing how policies affect health disparities, we can respond to the original
call by Fraser Mustard that we need evidence on whether to “develop strategies to
intervene with social and economic problems from the standpoint of prevention to modify
the impact of cultural, economic and social factors on the health of populations or whether
we would prefer to increase the services of human care for individuals whose health
becomes abnormal as a consequence of their genetic make-up and the environment in
which they live”(25).

Population health is measured by both distribution and average indicators

Kindig and Stoddart challenged the field of population health to identify a
measurement framework as a tool for designing and evaluating interventions
aimed at improving population health (26). McDowell and colleagues have
answered this call by classifying population health outcomes according to whether
the aim is to measure health in a population (measured by aggregate measures
of individual health status such as mortality or morbidity) or to measure the
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health of a population, measured by global measures of health-promoting
characteristics of populations, such as volunteerism, social cohesion, and water
quality (22).

Reidpath proposes that we need to go beyond aggregate measures of indi-
vidual health, as have been used by the global burden of disease study, to
consider the average level of health, the distribution of health, and perhaps also
the determinants of health in the population (27). The World Bank study of
health inequalities in 56 countries is one example of assessing both the average
health as well as the distribution across the socioeconomic gradient (i.e. by
gender, income, and place of residence) (28).

Equity-effectiveness loop: a framework for evaluating impact on health equity

The equity-effectiveness loop framework proposes that interventions introduced
in the name of improving population health need to be assessed to ensure that
they benefit the disadvantaged (29).  For example, mass media interventions
have been shown to benefit the most affluent, but have little impact on the
disadvantaged (13).

The loop framework consists of an iterative cycle of five steps for developing
and evaluating population health policies and programs (Figure 1): 1) burden of
illness; 2) community effectiveness; 3) cost-effectiveness; 4) knowledge
translation; and 5) monitoring. The equity-effectiveness loop provides a logical
progression of health research from assessing the problem, to designing
interventions to address the needs, assessing cost-effectiveness of these
approaches, implementing interventions, and evaluating their impact on the
problem. Hence, the equity-effectiveness loop is a call to action for evaluating
effects of interventions on population health.

The equity-effectiveness loop measures both the risk (burden of illness) and
response (effectiveness) across social, demographic and geographic factors in
which disadvantage might exist, with an emphasis on translating this knowledge
into interventions designed to improve population health.  Categories across
which disadvantage might exist can be assessed using the acronym
PROGRESS, as described above (30).

The equity-effectiveness loop assesses potential for health inequity at each
step, thus insisting on an assessment of whether an intervention is likely to
benefit the disadvantaged. Effectiveness is estimated using a multiplicative
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model with the following four factors: diagnostic accuracy, coverage/access,
provider compliance, and consumer adherence. All of these factors may be
lower in disadvantaged groups thus creating a staircase effect whereby the
disadvantaged are further disadvantaged (29).

Figure 1. Equity-effectiveness loop framework

The equity-effectiveness loop framework explicitly focuses on moving from
measurement of health inequalities to designing, implementing and evaluating
interventions that reduce health inequalities.

Steps of the equity-effectiveness loop
We will highlight the principles of the equity-effectiveness loop using an example
related to improving nutritional status in children: school meals.  School meals
improve growth by 13 %, and this improvement is greater for younger children
and those with lower nutritional status (31).

Step 1: Burden of illness by income
Reduction of the under-five mortality rate by two-thirds is the target of the
fourth of the eight Millennium Development Goals (32). Though improvements
have been made, under-five mortality remains unacceptably high; UNICEF
estimates that under-five mortality in developing countries has decreased from
105 per 1000 in 1990 to 88 per 1 000 in 2004 (33).  In comparison, under-five
mortality in the United States is 8 per 1 000 (34).  Approximately 50 % of
under-five mortality is attributed to poor nutrition (33).
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These population averages hide inequalities in health across the wealth
gradient. Data from 22 low and lower-middle income countries shows progress
in reducing under-five mortality rate in 17 out of 22 countries, but only five of
these countries showed enhanced health equality by reducing the gap between
richest and poorest in under-five mortality (35). Data for monitoring these
changes over time for both average health status and inequalities in health are
lacking in most countries (36).

Step 2: Community effectiveness by socioeconomic status
We define community effectiveness as the benefit derived from an intervention
once it is implemented in the community. Thus, community effectiveness
depends on the efficacy of the intervention, as well as on real-world modifiers
of efficacy: access, diagnostic accuracy, provider compliance, and consumer
adherence. We use a multiplicative model to assess the impact of these four
implementation factors on community effectiveness.

Efficacy is assessed by the most up-to-date, relevant, rigorously conducted
systematic review, where possible (37).  Systematic reviews are proposed as
a more reliable source of efficacy than single trials because they bring together
all available evidence on the topic, are more easily contested, and can contain
the data for assessing contextual factors such as the role of setting (38).

We define access as the extent to which an efficacious intervention can be
used by those who need it (39). This definition of access entails a needs-based
approach, which implies a value judgment on need, and is consistent with taking
a social view of need (40). Access depends on five factors, identified by Thomas
and Penchansky: 1) availability; 2) accessibility; 3) affordability; 4) acceptability;
and 5) accommodation (defined as a modification of an intervention to suit
consumer preferences) (41). Diagnostic accuracy is estimated as the proportion
of people in need of an intervention who are accurately diagnosed as at risk.
Provider compliance is estimated as the likelihood that health care providers
will prescribe or recommend an intervention for someone in need. Finally,
consumer adherence measures the degree to which individuals are likely to
adhere to an intervention once it is prescribed or offered. Consumer adherence
depends on resources available to implement the intervention (eg time, financial)
as well as preferences, values and attitudes to the intervention.

Applying these definitions to schoolmeals yields a least poor to poorest ratio
of 2,5 (Table 2). The largest contributors to differences between the least poor
and poorest are access, estimated by school participation and adherence,
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estimated by school completion rates using data from Kenya.  Estimates need
to be drawn from appropriate datasets, taking into account setting and context.
This example highlights the potential for programs that are aimed at the poor
and disadvantaged to further worsen inequities in health, if the poorest are
unable to access these interventions. Furthermore, there is a need to consider
cross-sectoral interventions to promote enhanced school attendance and
completion. For example, conditional cash transfers have been shown to be
effective at increasing children’s attendance for both health visits and education,
with mixed effects on health outcomes and school achievement (42).

Table 2. Ratios of poorest to least poor subpopulations for community
effectiveness: the differential “staircase” effect.

Values are percentages unless otherwise indicated

-

*Community effectiveness is the product of the efficacy modifiers of access, diagnostic accuracy, compliance
of providers, and adherence of consumers; 1: access is estimated by the school participation rate for Kenya,
(28); 2: adherence is estimated by school completion rate for Kenya (28)

Step 3: Economic evaluation by socioeconomic status
Assessing equity implications requires a consideration of equity and efficiency
trade-offs. Studies have shown that both policy-makers and members of the
general public are willing to sacrifice average health for enhanced health equity
(43,44). An overview of different methods that can be used to consider equity
implications in economic evaluation of public health interventions has recently
been completed and provides four approaches to considering equity in economic
analyses, funded by the UK Public Health Research Consortium (45).

Step 4: Knowledge translation by socioeconomic status
Knowledge translation has been defined by the Canadian Institutes of Health
Research as   “… the exchange, synthesis and ethically-sound application of knowledge
- within a complex system of interactions among researchers and users - to accelerate the
capture of the benefits of research for Canadians through improved health, more effective
services and products, and a strengthened health care system” (46).

This knowledge translation step entails taking what is known about barriers
to community effectiveness to design, develop, and implement both clinical and
public health interventions to reduce the gap in child health across socioeconomic
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strata. Models of knowledge translation highlight the need to assess barriers
and facilitators to the uptake and application of knowledge for specific audiences
defined by the six «P»’s: practitioners, policy-makers, public, patients, press
and private sector (47-50). Furthermore, evidence needs to be packaged into
«evidence-based actionable messages» (EBAMs), which give the main message
and policy action based on the evidence in accessible language (49).

Knowledge translation must also take into account the context, setting, and
interaction with other ongoing initiatives, as well as assess the interaction of
biology and the social and physical environment, across the socioeconomic
gradient. Since the identified barriers for school meals were access and
adherence, knowledge translation strategies need to focus on how to enhance
school enrolment and completion.

Knowledge translation programs and policies need to be chosen based on
consideration of social and environmental factors as well as the mechanisms
by which the proposed policy or program is expected to improve health, and
how these mechanisms of action might be affected by population characteristics,
provider characteristics, context, and setting. We have recently shown how
qualitative methods can complement systematic reviews to explore theories
regarding how schoolfeeding can best be implemented (31). These methods
may be useful in deciding on whether and how to implement policies and
programs that include both preventive and treatment interventions.

Step 5: Monitoring of program and Step 6: Re-assessment
These two steps assess the impact of knowledge translation strategies across
PROGRESS factors. The program would be considered successful if it reduced
inequalities across PROGRESS factors. Continued evidence of health
inequalities across PROGRESS factors indicates a need to cycle through the
loop again.

Contributions of the equity-effectiveness loop framework to population health

The equity-effectiveness loop framework contributes to the field of population
health in four ways. First, it promotes evaluation and re-assessment of
interventions aimed at enhancing health equity. Without this evidence base,
society cannot make an informed decision about the trade-offs of investing in
health (care) services versus upstream policies and programs that address
non-medical determinants of health.
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Second, this framework reinforces the assessment of health equity and
distribution of health as a goal of population health interventions. Health and
social programs and policies designed to reach poor people have sometimes
been shown to benefit the more privileged members of society, such as free
smoke-alarms in the United Kingdom (51) and uptake of immunization services
in low and middle income countries (52).  Hence, there is a need for evidence
on the distributional impact of policies and programs.

Third, this framework emphasizes the need to assess barriers and facilitators
associated with mitigating the impact of determinants of health in the knowledge
translation step. This step acknowledges the importance of a blend of qualitative
and quantitative methods to understand the context in which behaviours and
determinants cause ill health. Further, this step requires transdisciplinary
collaboration to assess interactions of sociology, biology, law, management,
medicine, and ecology.

Fourth, this framework recognizes the importance of both downstream (in-
dividual level) and upstream interventions (community, society or population
level).  For example, a population health strategy for improving nutritional sta-
tus might include both upstream interventions to improve national food quality
and quantity (eg agricultural trade policies) and downstream interventions that
aim to improve nutritional intake (eg school meals).

Weaknesses of the equity-effectiveness framework

The equity-effectiveness framework is based on clinical epidemiologic methods
and hence the assessment of community effectiveness is framed for
interventions provided by a clinician provider. Therefore, this framework may
not be useful for legal or policy interventions which do not include a provider,
such as tobacco smoking bans. The community-effectiveness step is based on
a hypothetical multiplicative model (i.e. that multiplying efficacy by the four
factors provides an estimate of effectiveness in the community) (39). Because
this multiplicative model has not been tested with empirical data, its relevance
might be questioned. However, the utility of this step is mainly as a heuristic
tool in identifying the greatest barriers to achieving maximum benefit of
interventions for both the poorest and the least poor, not assessing the community
effectiveness. Because the equity-effectiveness loop has been developed by
clinical epidemiologists, researchers from other disciplines may reject it as being
rooted in the biomedical model. This framework insists on measuring the gap
between the most advantaged and most disadvantaged, hence it does not
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measure the gradient in health across all levels of disadvantage. Finally, the
equity-effectiveness loop does not align itself with any particular theory of how
social determinants of health produce ill health (eg materialist, ecosocial), hence
it runs the risk of being criticized for being a theoretical.

Conclusion
In conclusion, we propose the equity-effectiveness loop as a tool for insisting
on evaluations of the impact of population health interventions on health inequities
to ensure that interventions benefit the disadvantaged, and ensure re-assessment
and reiteration of the loop if disparities still exist. The equity-effectiveness loop
is a simple, logical progression of steps for designing, implementing, and
evaluating policies and programs to improve population health, with a focus on
the distribution of health. This framework requires a transdisciplinary approach
to understanding structural and individual contexts in which ill health are
produced and designing strategies to overcome them. It also challenges the
field of population health to design, implement, and evaluate interventions that
aim to reduce disparities in health, and insists on an explicit assessment of the
impact of interventions on health disparities. Only by evaluating the impact of
these policies can we decide if they are worth the investment, and if not, there
needs to be a reiteration of the equity-effectiveness loop to identify other
potentially effective knowledge translation strategies.

As the WHO Collaborating Center on Health Technology and Assessment
and Knowledge Translation for Health Equity continues to promote and use
the equity-effectiveness loop with its equity-oriented HTA toolkit and technical
assistance activities, we will also evaluate its usefulness and applicability.
However, the true test of this framework’s utility for population health will be
whether others find it useful, and whether it leads to an increase in our
understanding of how to improve population health, defined as both the overall
health and the distribution of health in a population ♣♣♣♣♣
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