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Key points

Chronic disease prevention efforts are
often evaluated as ‘simple’ interventions
Complex program evaluation methods
provide evidence of how these programs
are implemented, how they work and their
effects

Optimal research designs, including
randomised trials, may not be usable in
assessing comprehensive, community-
wide prevention programs, but may be
used to assess the efficacy of program
subcomponents

Chronic disease prevention requires new,
multimode evaluation methods, and policy
maker awareness that this level of evidence
is useful in assessing prevention programs

Abstract

Noncommunicable diseases (NCDs) are the leading global causes of
morbidity and mortality. It is important to develop and deliver effective NCD
prevention programs, but these have been difficult to evaluate. Technical
approaches differ, with academic researchers, practitioners and policy
makers each bringing different perspectives and priorities to the task of
NCD program evaluation. Epidemiologically defined hierarchies of research
evidence give preference to evaluation methods that are often unsuitable
for assessing complex NCD prevention interventions. This may lead to
interventions that provide the ‘right answer to the wrong question’, or to
evaluation data that are insufficient to inform NCD prevention efforts.

This paper recommends a set of standardised stages in the planning,
development and evaluation of NCD prevention programs, including the use
of logic models, the expanded use of process evaluation to better understand
and record the context for implementation, and the use of appropriate
research designs for assessing the impact of both subcomponents and the
whole program.

NCD prevention agencies and academic stakeholders need to recognise the
limitations of established evaluation designs and support greater flexibility in
the application of evaluation methods that are fit for purpose in describing the
stages in NCD programs. This involves assessing policy development and
implementation, measuring intermediate indicators, using mixed methods of
evaluation, and employing population surveillance systems to assess long-
term outcomes.
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Noncommunicable disease
prevention — the challenge for
evaluation

The prevention of chronic disease in populations is

a complex challenge. It requires efforts to reduce

the biobehavioural risk factors for noncommunicable
diseases (NCDs) such as physical inactivity, poor nutrition
and smoking, and to consider the social and economic
contexts in which health-compromising behaviours
occur. NCD prevention programs are ‘complex public
health programs’ because of their multiple intervention
components, delivery in different settings and
prolonged time frames. Evaluation of NCD programs is
correspondingly complex. Because of the complexity of
NCD risk, and its myriad antecedents and determinants,
people working in population-level prevention need to
comprehend the complexity of understanding effective
programs.

This paper describes an organising framework for
evaluating comprehensive and complex intervention
programs that incorporate a complicated mix of
educational, environmental and policy interventions
targeting risk factors in a population. The framework
includes the measurement and monitoring of each of the
intervention components (education, environment and
policy), assessment of short-term program impact (such
as change in health literacy, implementation of public
policy) and assessment of the longer term outcomes
(reduced behavioural, social and environmental risk).

This paper (a) outlines the history and methodological
tensions in the past three decades of evaluating health
promotion and disease prevention programs, (b)
proposes a practitioner-relevant framework for NCD
program organisation and evaluation, and (c) identifies
challenges and barriers to using this framework in
assessing NCD prevention efforts.

Evaluating prevention programs —
reconciling values, scientific rigour
and complexity

A 2007 Nature paper’ listed the top 20 policy and
research priorities for conditions such as diabetes, stroke
and heart disease. These priorities were grouped under
six subheadings that included: enhancing economic,
legal and environmental policies; reorienting health
systems; mitigating the health impacts of poverty
and urbanisation; and engaging with business and
the community. These strategies appeared alongside
established health system interventions that focused on
modifying risk factors and raising public awareness.

In the late 1980s, such strategies would have been
unimaginable. However, in the past 25 years, our
understanding of NCDs has advanced, and there has

been a paradigm shift in the way public health problems
are conceptualised and addressed. For many, the Ottawa
Charter for Health Promotion? was the catalyst for this
paradigm shift. The principles and strategies described
in the charter led to the application of socioecological
models to NCD development, extending beyond the
individual only being responsible for unhealthy behaviour,
and encompassing causal mechanisms that include the
social, environmental and economic determinants of
health.34

Prevention science has mixed origins, in part
emanating from the health promotion values espoused in
the Ottawa Charter.2® The charter is more a statement of
values and beliefs about how public health interventions
should be organised than an empirical review of evidence
and effectiveness. It places high value on participation
and empowerment that tend to favour evaluation
methods focused on description and case studies, and
on assessing process indicators of implementation,
rather than impact alone; these values and beliefs sit
uncomfortably with prevailing criteria for evaluating
evidence from public health interventions.

By contrast, traditional approaches to preventing
NCDs have evolved from a biomedical research
paradigm, with an emphasis on controlled experimental
research to generate evidence of effectiveness, and the
subsequent synthesis and summarising of this evidence
into prevention guidelines to inform practice.® Many
early prevention interventions were evaluated using
this approach to changing individual health-related
behaviours, especially among population subgroups at
high risk for NCDs.” Experience over time has highlighted
problems with this approach, including identifying effects
of interventions using nongeneralisable samples, and
achieving short-term effects in the research funding cycle
that do not result in a sustained impact on NCD risk in
populations.

There has been tension between traditional,
individual, high-risk program evaluation using optimally
controlled research designs, and more generalisable
population approaches to NCD prevention.” Different
but complementary approaches are required to assess
multicomponent ‘upstream’ NCD prevention strategies,
including assessments of policy and regulations,
evaluation of financial incentives or disincentives, and
assessment of the influence of environmental changes.

Continuing to contest and debate a false dichotomy
between traditional evaluation methods and more
complex approaches will waste much effort among
prevention scientists, and does not help us to understand
the complex systems that contribute to NCD risk.® It
is possible to take the best from both paradigms to
develop comprehensive, yet still science-based program
assessment using research methods with origins in both
epidemiology and health promotion. To reconcile these
different approaches, we propose an integrated model
that adapts both methods to comprehensively evaluate
NCD prevention programs.
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A health promotion and
epidemiological framework for
NCD program evaluation

A framework for evaluating complex NCD prevention
efforts, including the program tasks and the sequence

of evaluation tasks required, is shown in Figure 1. Work
starts with an assessment of the current problem and its
determinants and distribution (the pre-program planning
phase in Figure 1). This includes the formative evaluation
tasks of understanding the magnitude of the problem
and its determinants, consulting with the stakeholders
and the community, and developing the conditions where
policy development can be contemplated. Engaging the
community from the beginning ensures that proposed
large-scale solutions can be translated and implemented

Evaluation metrics could include assessments of
partnership formation and maintenance among
stakeholders, planned expenditures and audits of
comprehensive plans against best practice.® Qualitative
and quantitative measures of partnership formation can
be used in this stage.®°

Also part of the planning phase is formal cross-
sectoral planning of the multiple interventions proposed
in an overall NCD prevention strategy, each component of
which will need its own evaluation design and methods.
Planning for evaluation requires the development of a
clear ‘logic model’ — a planning document or diagram
that links each element of the intervention to the specific
results that it is intended to produce." The delineation of
a logic model makes the potential links in the program
explicit, and identifies metrics of success from program
delivery all the way through to health outcomes. A logic

at the local level.
The initial steps should lead to strategic planning and

associated documentation, mobilisation of resources and

personnel, and development of partnerships required

for successful implementation (the planning phase

in Figure 1). These factors are seldom systematically

measured or recorded, but can demonstrate common

purpose among diverse stakeholders and provide an

understanding of successful policy implementation.

Figure 1.

epidemiological methods

model can also strengthen the population focus, with
clear goals to achieve high population reach and/or

community participation.

Fundamental to all NCD programs is the need for
thorough process evaluation to assess the implementation
and reach of each intervention component. Examples
of this are described in the program implementation
stage of Figure 1. In addition, measuring differences in
implementation in diverse settings is important — this
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is the role of assessing ‘contextual differences’. For
example, a policy-endorsed nutrition program might be
effective in schools in socially advantaged regions, but
might not be so relevant to schools in disadvantaged
regions or in culturally diverse schools without undergoing
substantial modification. Measures of adaptation in
different contexts are important for understanding the
circumstances and conditions in which an intervention is
more likely to be effective. Evaluation of context can take
many forms, from assessing qualitative perceptions of
stakeholders or those directly targeted, through to studies
of the economic, social and physical environments in
which the intervention takes place.

Finally, each intervention subcomponent needs to
be considered and evaluated in terms of impact and
outcomes (right-hand side of Figure 1) — that is, the
endpoints for measuring success need to be defined,
and the level of investment required to collect and
generate these data needs to be determined. Health
promotion methods that focus on case studies and
program description are one way to evaluate intervention
programs. Other evaluation elements may assess
intermediate indicators'?, including changes to the social
or physical environment, or changes in service delivery
and reach (shown as part of program implementation in
Figure 1), that will in turn result in endpoint risk conditions
and risk factor changes, that will lead to reduced NCDs.

Figure 2 illustrates how a multicomponent intervention
might achieve these different outcomes over time. In this
model, time units are hypothetically six months. After
one year, the program impact can be measured most
easily in terms of increased interagency partnerships
and organisational readiness, community awareness
and engagement. By the third year, good progress
in achieving short-term program impact should be
measurable, alongside increases in community
awareness. After five years or more, major progress in
intermediate indicators and in risk factors should be
observable and, subsequently, some early impact on
chronic incidence may be observable at a population
level.”™ This model can be useful in understanding the
long-term policy context and advocacy required to
evaluate a sustained complex program to reduce NCDs.

Using the integrated model in Figure 1 allows for clear
progress to be assessed in terms of policy development,
partnerships and interagency responsibilities; this
is accompanied by a logic model that identifies the
relationships between actions and their effect on
intermediate indicators and NCD risk. The use of multiple
evaluation methods is an important and necessary
innovation in evaluating NCD prevention efforts,
with controlled designs possible to assess specific
subcomponent interventions, and a mix of qualitative and
quantitative methods to assess the overarching effects
of policy, program implementation and intermediate
indicators on improving conditions conducive to reducing
NCD risk.

Figure 2. Hypothetical changes — the time course for
assessing outcomes following complex population interventions
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The principles of good research practice apply to
both health promotion and biomedical methods. Further,
attention to the use of reliable and valid measurements
extends to all stages, from assessing partnerships
through to assessing environments and risk factors.
Careful focus on selection issues and generalisability
is sometimes less well considered, and increased
attention should be paid to process evaluation measures
of population reach, engagement and participation at
all stages, such that the proportion of professionals,
proportion of settings implementing a policy, or proportion
of people in a community who participate in the program
can be documented and monitored.

Finally, the years of effort need to be monitored
through routine and comprehensive use of system-
level population surveillance data — ‘program impact
and outcomes’ in Figure 1. If the overall strategy was to
reduce obesity, then a surveillance system should include
serial measurement of obesity rates in representative
samples of the population, as well as relevant antecedent
environmental indicators (such as kilojoule labelling
of menus, or fat content of foods offered in community
restaurants) and relevant social indicators (measures of
social norms towards supersized portions or perceptions
of taxation of unhealthy products). Creating a healthy
environment includes changing social norms that
influence community wishes, political imperatives and,
eventually, program resourcing.

Application of these evaluation
methods to recommended NCD
prevention actions

Examples of the kinds of intervention strategies
recommended in NCD prevention reviews are shown in
Table 1; these are adapted from existing reviews of NCD
prevention™ and physical activity.'® In the middle column
of Table 1, evidence-based distillations of recommended
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best practices in population NCD prevention are

summarised. Evaluation methods to be applied to these
recommended strategies are not mentioned in these

reviews.

The major NCD approaches to reducing risk factors

can be evaluated as separate interventions and,

eventually — through an umbrella approach — summate
to an overall NCD prevention program of work. The
evaluation challenges differ across NCD issues, with

surveillance methods required for salt intake, monitoring

of policy implementation for diet and alcohol, assessing
the reach and context of interventions for all areas, and

conducting evaluation work outside the health sector,

inactivity.

especially for addressing unhealthy food and physical

As examples only, some of the evaluation challenges

are shown in the right-hand column (of Table 1),

illustrating aspects of the complexity of these

Table 1. Examples of recommended strategies for population NCD prevention and the resulting evaluation challenges
Examples of major recommended Evaluation issues and challenges in  Potential issues in ‘complexity’ of the
NCD issue intervention approaches assessing intervention effects evaluation

Salt reduction

Dietary
intervention

Smoking
prevention

Increase
physical activity

Reduce harmful
alcohol use

Multiple risk
factor programs

Develop clear reduction targets
(e.g.15% decrease), mass
education, regulatory changes

(e.g. reduce salt in processed food),
fiscal regulation, advocacy

Increase price of high-fat foods
(taxation), reformulate carbonated
drinks, policies on food advertising
to children

Media campaigns, advocacy work,
smoke-free policies, advertising
and sales bans, taxation, packet
warnings

Promote physical activity through
primary care and schools, promote
sport, increase active transport
(e.g. cycling), build walkable
environments

Decrease drink-driving, strengthen
regulations regarding sales of
alcohol or marketing to children

Integrated NCD prevention
programs that consider approaches
to reducing all NCD risk factors in a
community

Source: Adapted from Bonita et al."*and Trost et al.™

Evaluate the implementation of food
regulations, voluntary for industry or
mandatory

Develop ways to monitor salt intake
in population surveillance systems

Monitor the implementation of policy
efforts, monitor industry response,
monitor community food outlets

Evaluate effects of campaign
on smoking attitudes, creating
antismoking perceptions in the
community and among decision
makers

Evaluate the reach and
implementation of bans, labelling
and update of smoke-free policies

Challenges in assessing
partnerships and implementation
across sectors — does more sports
participation or increased public
transport contribute to increased
total health-related physical activity?

Assess effects of interventions to
reduce drink-driving (outside health
sector), assess regulation uptake in
different alcohol sales contexts

Time scale (years) to make
population-level improvements in
multiple risk factors is usually longer
than funding cycles

Difficulty in identifying indicators to
monitor salt intake at the population
level, and to monitor implementation
across the food industry

Challenges with imported foods

Need to change community
understanding of salt in processed
food (not just salt added to food)

Implementation of taxation policy,
other current food taxes and price
elasticity induced by industry; all of
these may impede assessment of
fat tax” implementation and effects

Need ongoing serial mass media
campaigns (and funding may
fluctuate); policy introduction may
be resisted in some settings or
organisations (such as the hotel
association, which may fear losing
business if smoking banned in
bars, pubs)

Cross-sectoral policy difficult to
influence from the health sector,
and may occur in other sectors,
but asynchronously with this NCD
prevention program

Multiple separate interventions with
different target groups needed to
make progress

Counter-marketing (advertising) by
alcohol industry

Priority driven, so that some risk
factors are favoured by governments
at different times over other risk
factors

Requires even more planning and
intersectoral cooperation, often a
‘whole-of-government’ approach
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interventions, the need for comprehensive evaluation
approaches and, sometimes, the countervailing forces
acting against NCD preventive actions. Here, advocacy
strategies as well as intervention delivery need to be
carried out and appraised.

Table 1 demonstrates a primary prevention focus
to improving population health. Similar issues confront
secondary and tertiary prevention strategies to reduce
NCD risk among those at high risk or with existing
chronic disease. The challenges of implementing
effective strategies that allow access to primary care,
or to effective tertiary prevention service delivery, pose
similar evaluation challenges of assessing effects in
different contexts and environments. Further, the research
evidence generated in primary care is usually in selected
samples of doctors and patients, so methods to scale
up these interventions to achieve population reach is an
ongoing challenge for NCD prevention.®

Challenges and barriers to NCD
program evaluation — forging a
way through complexity

The greatest challenge to evaluating NCD prevention
efforts is that, unlike clinical therapies, population-level
prevention seldom results from a single intervention or

action. NCD prevention occurs in the context of the social,

economic and cultural systems that lead to unhealthy
behaviours and lifestyles; these require ‘'systems’ thinking
to understand the problem.'” Recognition of this requires
program evaluations to have a broader base, with a need
to understand the effects across the multiple elements
and across stages of a comprehensive intervention
program.

Although this complexity has become better
understood and more explicitly recognised by funding
agencies'®, this ‘progress’ has its limitations, suffering
from the problem identified by Smith and Petticrew'® of
using microanalysis (individuals and health services)
at the expense of broader macroanalysis (societal and
system) in determining interventions and their evaluation.
Many effective ‘macro’ social policy interventions simply
cannot be evaluated by established trial methods.?° The
UK Medical Research Council guidelines on developing
and evaluating complex interventions?' conclude that
while some aspects of good practice are clear (in cases
of simple interventions in manageable systems), methods
for developing, evaluating and implementing complex
interventions, especially those involving social policy
and/or environmental change, are still being developed.
On many important issues “there is no consensus yet on
what is best practice”.?' This is made more challenging
by many NCD strategies that are implemented by sectors
and agencies outside health, where the evaluation
paradigm, indicator measurement and concepts of
‘evidence’ may be different.

A comprehensive program evaluation strategy, as
suggested here, underpins any population prevention
intervention. This includes understanding the stages in
policy development, forming partnerships, and having a
logic model that can help to both reconcile and include
different perspectives.™ These stages are schematically
shown in the steps in Figure 1, but enough time is needed
to complete these evaluation elements before the rollout
of the multiple population intervention components.
Implementing and evaluating population-wide actions are
preferable to the common practice of strategic planning
documents that are seldom resourced or implemented.
More focused process and impact evaluation designs
might then be used to assess specific subcomponent
interventions within the overall program.

W (h)ither randomised trials:
evaluation designs for complex
interventions

Although using a planning or logic model will provide
a structured description of an intervention and its
expected outcomes, it will not in and of itself resolve
differences about the best research design to evaluate
NCD prevention efforts. There is still tension between
population-wide efforts and the values of those who
currently fund research or manage scientific journals, with
limited attention yet paid to the ‘quality’ of evidence from
evaluations of population-level interventions.??* Healthy
debate continues about the strengths, limitations and
alternatives to randomised controlled trials (RCTs) in the
evaluation of scaled-up prevention interventions.18.24-26
What becomes clear in the published literature (and from
practical experience) is that there are circumstances in
which it is not feasible to use an RCT?, or when RCTs
answer narrow-cast questions — which may provide the
best answer to the wrong question.?

It may be possible to embed the whole program
of work in a higher-order, controlled study, such as a
cluster RCT, allocating some communities to intervention
and others as controls, but the degree of measurement
and evaluation required and the cost may make this an
infrequent choice. Some subcomponent interventions
directed at single issues with well-defined but limited
objectives, and interventions undertaken in more
formalised systems such as schools, health clinics and
workplaces are still amenable to controlled designs. New
approaches have been developed for using controlled
trials; these include the use of ‘realist RCTs’, which
explore the intervention processes more closely, examine
mediators and use factorial designs for assessing
different approaches.?® Further, adaptive designs may
become more commonplace - for example, those that
permit variations in intervention delivery or methods,
and still attempt analyses using experimental methods;
or step-wedge designs, which allow rollout of the
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intervention differentially over time in different sites, but
maintain a randomised trial approach.?” In addition, the
methods for evaluating natural experiments, such as the
effects of regulatory policy on the food or physical activity
environments, may be added to the armamentarium of
NCD evaluations.?

Nonetheless, some academics still report short-term
trials for complex community interventions, citing the
need to report to funding agencies in short time frames.
This approach runs the risk of missing effects through
premature measurement of outcomes, and omitting useful
process evaluation and descriptive research, which we
contend is essential in understanding NCD prevention
efforts. Selected samples, with short-term evidence from
controlled trials, do not provide a single research design
to evaluate NCD prevention programs, but may be most
useful in specific subcomponent intervention appraisal.
More valuable overarching program information can
be obtained by assessing the implementation of each
program, what activities occur under which conditions, by
whom, and with what level of effort.28-3° This assists with
future efforts, having better articulated the conditions that
need to be created to achieve successful outcomes.?®
Nonetheless, many prevention interventions still contain
little information about describing the intervention or
the factors that influence its implementation at the
population level or in different contexts.® Allowing
differential implementation (slightly different ‘forms’ of
the intervention) in different environments is supported
by a health promotion approach, but will compromise
scientific rigour that uncompromisingly emphasises
‘standardisation’ of interventions.

Conclusions

We need to focus on evaluations that provide meaningful
evidence on the population-wide impact of NCD
prevention efforts. Evaluations have to be customised

to match the intervention types, and be capable of local
adaptation. The first stage of comprehensive planning
should identify elements to be pursued and the evaluation
metrics required for each component. In the overall
program, there can be more rigorous evaluation of
subcomponent interventions, but greater attention should
be paid to the external validity of the subcomponents,
and relevance for scaling up to the population. Population
surveillance systems should form the endpoint methods
for assessing impact — that is, assessing the net sum

of the prevention efforts in a population health program
rather than attempting to assign causal influences to any
specific component. Some progress has been made in
developing methods for complex interventions in complex
systems, but significant challenges remain. What is clear
is that the best evaluation designs combine different
research methodologies, both quantitative with qualitative,
to produce a diverse range of data that will optimally

support both the integrity of the study and its external
validity.

Finally, complex program evaluations are expensive,
complicated, require mixed methods and involvement
from different disciplines, and may score less well in
attracting national-level scientific research funding.

As a consequence, the research questions of greatest
importance in NCD prevention are not those that
researchers are often funded to answer. Some countries
have made more overt efforts to expand funding
opportunities and to be more responsive to opportunity as
it arises, but progress is painfully slow (see, for example,
the UK NIHR program: www.nets.nihr.ac.uk/programmes/
phr or the NHMRC-funded Australian Prevention
Partnership Centre: www.phrp.com.au/issues/vol2512014/
australian-prevention-partnership-centre-systems-
thinking-prevent-lifestyle-related-chronic-iliness). These
initiatives will help to further improve our knowledge and
understanding of effective interventions, and extend our
technical capability to customise evaluation designs to fit
the activity and circumstances of individual programs.
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