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Persuasive arguments for using theory have been influential in health behavior and health
promotion research. The use of theory is expected to improve intervention outcomes and
facilitate scientific advancement. However, current empirical evaluations of the benefits
of theory have not consistently demonstrated strong effects. A lack of resolution on this
matter can be attributed to several features of the current body of evidence. First, the use
of theory may be confounded with other features that impact health-related outcomes.
Second, measurement of theory use has not been reliable. Third, the field conflates
models and theories. Lastly, the evidentiary status and applicability of theories are not
considered. Addressing these challenges during the execution of meta-analyses and
designing original research specifically to estimate the benefits of theory could improve
research and practice.
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INTRODUCTION

The development and application of theory holds a prominent role in health promotion in the USA.
It has been suggested that the most efficient and effective health behavior intervention efforts will
be facilitated by theory utilization (Noar et al., 2007; Lippke and Ziegelmann, 2008; Michie et al.,
2008; Albada et al., 2009; Glanz and Bishop, 2010; Craig et al., 2013; Datta and Petticrew, 2013;
Davis et al,, 2015). This justifies valuing work that includes an exposition of a project’s theoretical
basis. It has even been stated that leveraging theory is a necessary criterion for evidence-informed
health promotion (DiClemente et al., 2009; Bartholomew et al., 2016).

One expressed motivation for using theory is to access a menu of target constructs for
measurement and intervention (Nigg et al., 2002; Noar and Zimmerman, 2005; Crosby et al., 2009;
Michie and Prestwich, 2010; Michie et al., 2014; Glanz et al., 2015). In this way, theories are distilled
to a list of determinants for a health behavior, many of which have a specified position in a putative
causal pathway of a behavioral outcome. These constructs are treated as hypothesized mediators of
health behaviors (Michie and Prestwich, 2010). It is argued that the use of theory-based constructs
was beneficial because the constructs are an index in an organized system for intervention design
(Michie and Prestwich, 2010). For example, matrices of intervention components have been
mapped to specific theory-based constructs (Michie et al., 2008; Kok et al., 2016). Thus, theory
facilitates understanding of related behaviors and provides targets and strategies for interventionists
(Glanz, 2005; Michie et al., 2008; Bartholomew et al., 2016).
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However, the evidence for superior outcomes from
intervention investigations grounded in theory has been
mixed. Based on a body of literature reviews published in the
first decade of the 2000, it was concluded that the application
of theory was beneficial to the field of health promotion (Glanz
and Bishop, 2010). A meta-analysis of web-based behavioral
interventions that gauged the types and level of theory utilization
found relatively modest effects that were largest for interventions
that had the greatest number of reported theory-consistent
features (Webb et al, 2010). An analysis of worksite physical
activity interventions reported modest improvements in
effectiveness when theories were utilized (Taylor et al., 2012).
Newer syntheses have been more equivocal (Michielsen et al.,
2012; Michie et al., 2014; Prestwich et al., 2014). One recent
meta-analysis of physical activity interventions failed to find
support for theory-informed approaches (Lock et al., 2020).
Another found some evidence that studies invoking theory had
notable increases in the effect and consistency of interventions
for physical activity (McEwan et al., 2019). However, a review
of reviews on physical activity interventions concluded that the
effectiveness of theory-based interventions is no greater than
those without a stated theoretical basis (Rhodes et al., 2017).
The body of work evaluating the benefit of theory has not been
convincing enough to end debate over the importance of theory
in health promotion (Hagger and Weed, 2019).

Objective

The aim of this paper is to outline several possible explanations
for the absence of a conclusive body of work that supports
the use of theory in health promotion. It is hoped that
compiling and elaborating on these explanations will motivate
researchers to consider and address these potential sources
of error when evaluating and conducting investigations on
theory. The explanations can be categorized into four groups:
challenges related to study design, poor discrimination among
levels of theory utilization, conflation of models and theory, and
pooling of theory status (Figure 1). In the context of the current
evidence base, the last three can be considered contributors to
measurement error in the assessment of the use of theory.

STUDY DESIGNS

Current evaluations primarily rely on comparing patterns across
studies. Health promotion’s core body of original research is
not designed to evaluate the use of theory. Although there are
some notable exceptions (e.g., Reback et al., 2015), most of the
design and analyses presented in the original research reports
were not specifically constructed to evaluate the effects of using
theory. Consequently, the original research does not include
theory as one of the experimental factors. Meta-analyses of
theory’s effects tend to rely on effect estimates obtained through
the synthesis of individual studies contributing estimates of the
overall effect of the treatment to the meta-analysis, rather than
individual studies contributing within-study estimates of the
unique contribution of theory. Because the core of the evidence
relied upon is the comparison of theory effects in meta-analyses

of functionally single-arm studies (i.e., only theory-based or non-
theory-based intervention treatments were employed), there is
a potential for substantial confounding to influence findings on
this topic.

Key confounders of concern are the quality of the overall
study design, the intervention features that are not addressed
by theory, and the use of prior knowledge in designing
interventions. Among reviewed studies of cancer screening,
all studies failing to invoke theory in the research report
scored the lowest on a structured study quality scale (Noar
et al., 2007); although, there are notable counterexamples where
study quality is not strongly related to theory (Albada et al.,
2009). There is also potential confounding between projects
that invoke theory and the type of care taken to construct and
execute an intervention (Glanz and Bishop, 2010). Assessment
of intervention effects on health behavior is further clouded
because no statistical adjustment is made for differences in the
potency of interventions to modify directly targeted constructs.
For some health behaviors, the success of interventions is
related to dosage (e.g., Haller et al., 2016). Further, the same
content delivered via different modalities or interventionists
can affect potency (Project MATCH Research Group, 1998;
Meier et al., 2005; Carey et al., 2007; Cadigan et al., 2015). It
has been understood that inclusion of targeted and proximal
mediators in the measurement regime of an intervention study
can assist in gauging the potency and play a role in explaining
the success, or failure, of an intervention (Nigg et al, 2002;
Rothman, 2011); thus, there has been recognition that potency
is important, but this has not yet been adequately addressed
during reviews of the effect of theory. The use of theory does
not immunize an intervention study from weak execution or
poor design, so comparisons across studies present analysis
and interpretation challenges. Further, the differences in design
could attenuate or accentuate the outcome comparisons between
theory and non-theory anchored interventions. This could
happen through the increase in effect estimation bias resulting
from confounding or a reduction in the signal-to-noise ratio by
not addressing the variance attributable to design features such
as dosage.

The most important confounder may be difficult to
disentangle under the field’s current approach to its treatment of
theory. Because of the emphasis on using theory, the field tends
to record its knowledge in theories and models; there may be
few opportunities to cleanly compare an intervention informed
by prior research without its evidence-base coinciding with
knowledge represented in published theories. Newly identified
determinants may be added to a theory. A notable example
is the addition of perceived behavioral control to the Theory
of Reasoned Action (Ajzen, 2011). Another example is the
Health Belief Model. The supplementation of a self-efficacy
construct to the original formulation of the Health Belief Model
was in recognition of the importance of this construct as an
important determinant of health behavior (Rosenstock et al.,
1988; Norman and Brain, 2005). It may be difficult to distinguish
between interventions and studies that are truly informed by
theory and those informed by a thorough literature search of
empirically identified risk and protective factors. Because of this,
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and severely tested in the domain of application.

Nominal
Meta-study Confounding Theory Depth Conflation Pooling of Status
Arm
Study 1
. Study ! . Theory Used at Study 1 . .StUdy 1
High Quality Design All lStages Theory X Falsified Theory Z
Theor .
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No Theory Sty
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FIGURE 1 | Diagrammatic representations of potential explanations for weak estimated effects attributed to theory in meta-analyses. The diagram provides a
visualization of four hypothetical scenarios where a comparison is made between a set of theory-based studies vs. a set that did not use theory. Each box represents
one study. The number of green stars and the darkness of the fill represents stronger estimated treatment effects. In each hypothetical scenario, the overall effect in
the theory study arm may be attenuated by either confounding, imprecise measurement, conflation, or status pooling. In the example confounding scenario, studies
that use theory also have a higher quality experimental design; the effects in Study 3 may be underestimated as an artifact of poor design features. The theory depth
scenario exemplifies the situation where theory is invoked in a study, but it was not used in the intervention design, so studies that used theory throughout the
intervention development are combined with those that only invoke theory in the research report. In the conflation scenario, studies based on models are treated as
being theory-based, so theories are pooled with other types of scientific representations. In the pooling of status scenario, studies using theories that are poor fits to
the context or have been demonstrated to be inferior for the particular application and proposed theories are pooled with accepted theories that have been successful

effect size

the field should give the greatest deference to evidence based on
original research specifically designed to address the question of
theory’s benefit.

DISTINGUISHING BETWEEN INVOKING
THEORY AND USING THEORY

Even among reviews reporting at least one supportive association
between theory usage and outcomes, effect sizes have been
generally small, inconsistent, only marginally significant, or
questionable upon inspection of the interval estimates (Kim et al.,
1997; Ammerman et al., 2002; Noar et al., 2007; Taylor et al.,
2012). This has left us in a situation where we are obliged to be
cautious in predicting that health promotion theory, in its current
form, will substantially raise the tide of intervention effectiveness.
It is possible that a lack of large effect sizes could be a result
of the attenuation caused by poor measurement of theory use
and weakness in how experimental comparisons are constructed.
However, in one meta-analysis where the manner in which theory
was employed in the study was evaluated, the effects were weak at
best (Prestwich et al., 2014).

In much of the literature, analyses of the benefits of theory
often rely on markers of theory use that may be weakly valid
for measuring the characteristics that proponents of theory use
envision. Theory use is often dichotomously scored based on
whether or not a theory was invoked in a published report

(Kim et al., 1997; Ammerman et al., 2002; Noar et al., 2007;
Albada et al., 2009; Gardner et al, 2011). There are reports
of researchers admitting to only creating a veneer of theory
incorporation just to please reviewers (Goodson, 2010). Thus,
there may be no difference in intervention techniques among
some projects invoking theory and those that do not (Michie
et al, 2009). Yet, those that only invoke theory have been
categorized as being theory-based in some meta-analyses. This
is in part a consequence of how research has been reported.
Many commentators have recognized that research reports
rarely include an adequate description of the nexus between
theory and choices made in the engineering of the intervention
studies (Albada et al., 2009; Michie et al., 2009; Michie and
Prestwich, 2010; Gardner et al., 2011; Hagger and Weed, 2019).
Even if adequate detail is provided, the estimated relationship
between theory use and intervention effects is attenuated by the
dichotomization in the measurement of theory use (MacCallum
et al., 2002).

Several authors have presented means to ameliorate
measurement error with the use of structured instruments
for assessing the use of theory (Michie and Prestwich, 2010) and
recommendations for the use of structured descriptions of the
way in which theory influenced a given study (Bartholomew
et al., 2016; Peskin et al., 2017; Pot et al., 2018). Research
questions, study design, intervention engineering, results
interpretation, and conceptual integration can each be driven by
theory. The key point is that when research that uses theory only
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TABLE 1 | Exemplar definitions of theory and models found in the health behavior literature.

Scientific
representation
type

Glanz et al. (2015)"

Simons-Morton and Lodyga
(2021)f

Goodson (2010)t

Coreil (2010)

Theory

Model

A set of interrelated concepts,
definitions, and propositions that
present a systematic view of
events or situations by specifying
relations among variables in
order to explain and predict
events or situations (p. 26).

No explicit definition. Models

The possible relationships
between constructs or
sometimes a hypothesis
supported by data. A theory is
not necessarily the truth, but it
describes relationships, defines
terms, and is stated in such a
way as to be testable (p. 25).

It was not addressed.

The end result, the outcome, the
outgrowth of a dynamic process
of asking and answering very
specific types of questions
(those concerned with causes,
or “why”) (p. 225).

A representation of a given

A set of interrelated
concepts, constructs, and
propositions that present a
systematic view of a domain
of study for the purpose of
explaining and predicting a
phenomenon (p. 69).

A heuristic device for

draw on a number of theories to
help understand a specific
problem in a particular setting or
context (p. 28).

phenomenon, or reality (p. 225). organizing components of a
domain of phenomena to
show relationships between
the parts and the outcome

of interest (p. 26).

The authors also provide expositions that discuss characteristics of theories and alternative definitions presented by others.

as a veneer in a research report is grouped with investigations
that are more richly anchored in theory, evidence in support of
theory can be diluted by weak effects found in the studies that
superficially used theory.

CONFLATION OF MODELS AND THEORY

Much of the theory-related vocabulary in health promotion
is ambiguous (Bartholomew and Mullen, 2011). There are
several health promotion-related expositions about theory that
provide definitions of scientific theory (Glanz and Bishop,
2010; Goodson, 2010; Glanz et al.,, 2015; Nilsen, 2015). The
definitions vary (Table1l) but can be partially reconciled;
however, the broadly divergent application of the terminology is
often inconsistent with the definitions. This is highlighted by the
common application of theory as a set of constructs to measure
and target in intervention research. None of the definitions
identify theory as lists of determinants (Table 1). Other ways in
which the explicit definitions differ from terminological usage
are using theory as an umbrella term for all types of scientific
representations (e.g., models, theory), a term used for causal
explanations (Datta and Petticrew, 2013; Hawe, 2015), or as
the articulated rationale of an intervention (Davidoff et al,
2015). Frequently, the discussion of theory does not clearly
distinguish which recommendations apply equally to scientific
representations titled model and those titled theory (Glanz and
Bishop, 2010).

Fidelity to a taxonomy that differentiates these types of
scientific representations will aid evaluation and provide clarity
to recommendations related to different types of scientific
representations; however, a consistent taxonomy has yet to be
adopted and applied in practice by the field. The conflation of
models and theory may help explain the current state of empirical
evidence regarding the benefits of theory. When weak models
are pooled with strong theory, we should expect estimates of the
effect of theory to be attenuated. As in other fields, we should

expect established theory to provide strong and consistent tools
for intervention development, whereas the value of models will
be highly dependent on the match between the model, the specific
situation, and the modeling goals because models require trade-
offs among generality, precision, and realism (Levins, 1966).

A COMMON LINK BETWEEN THE USE OF
MODELS AND THEORY

The prevalent way the term theory is used in health promotion
is described by Glanz et al. (2015). Citing Bandura, the function
of theory is described by Glanz et al. as cataloging determinants
of health behaviors (Bandura, 1986; Glanz et al., 2015). As
mentioned above, the most common use of models and theory
in interventions and study design is via targeting constructs
found in a named theory or model. However, the constructs
that are utilized in a specific study typically represent only a
subset of a theory’s constructs and are sourced from multiple
theories (Noar et al., 2007; Albada et al., 2009; Michie et al.,
2009; Prestwich et al., 2014). Notably, some original reports
fail to include references to any particular theory even though
constructs found in theories were included in the research. In
a review of print communication interventions, 96% of studies
included concepts that authors traced to a referenced theory,
although not always to the correct theory (Noar et al., 2007).
Of the complement group of studies, 60% used a concept that
qualified as a theoretical concept even though an associated
theory was not referenced. In Noar’s review, the mean number
of concepts was four, which indicates that most studies use fewer
constructs than in the referenced theories. In another review,
only 9% of studies were found to have used all the constructs of a
theory in an intervention (Prestwich et al., 2014).

The distinction between models and theory should not matter
where theory and models are simply used as an unstructured list
of constructs. Models and theory both can function as construct
lists. Where this has been the main function of theory, the
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TABLE 2 | Challenges and mitigations in the evaluation of theory.

Scenario Confounding Theory depth Conflation Status pooling

Synopsis Theory-based studies have Theory was used to different Models are treated equally to Theories with different
better design and degrees in studies designated as theories. evidentiary statuses are
implementation features than theory-based. pooled.
non-theory-based studies.

Mitigations Utilize original research designed Report specific features of each Apply lexical and conceptual Differentiate between

to compare theory-based
interventions with
evidence-informed atheoretical
interventions. Conduct sensitivity

study that were determined by
theory application. Limit and
adjust for type and level of theory
application.

distinctions between models and
theory. Include analyses that limit
evaluations to theory.

untested theories that have
merely been proposed from
those that have survived
strong tests and are

analysis during meta-analysis to
assess, adjust for and moderate
on study quality.

considered correct in
application.

conflation between models and theories is of little consequence
in practice. Further, suppose construct selection is motivated by
rationale disconnected from features of the theory other than
its constructs list. In that case, intervention effects may not
merit attribution to a specific theory, or theory in general. This
is particularly salient if the construct(s) are not unique to or
dependent on a theory. For example, self-efficacy is found in
many named theories and models. The use of self-efficacy, on its
own, provides little evidence in support of a particular theory.
Finally, suppose the completeness of the construct set in a theory
is important. In that case, the unadjusted pooling of results from
studies using complete sets with studies using incomplete sets of
constructs would be expected to attenuate the estimated effects of
theory. Most meta-analyses have not addressed the completeness
nor the rationale for construct selection.

MISCLASSIFICATION OF THEORY STATUS

Another consideration is the paucity of evaluation and discussion
of the specific theory used in studies. Allowing any theory or
model to suffice means suboptimal models will dilute the effects
of stronger models when their individual effects are pooled in
meta-analyses. This is underappreciated. There is a recognition
that some theories may be inappropriate for the contexts in
which they were applied (Michie et al., 2009; Gardner et al,
2011), but the verisimilitude of candidate theories have not
been adequately taken into consideration [see Popper (1994) and
Brink (2017) for a discussion of the verisimilitude of theories].
More plainly, if studies using theories that are poor or are
not applicable are categorized as being theory-based then the
effect estimates for using applicable theory would be expected
to be attenuated. Researchers evaluating theory’s benefit should
consider discriminating between theories utilized within their
domains of application and those used outside their domains.
Research in this area would greatly benefit from posturing toward
determining if applicable theory is beneficial, rather than if any
theory is beneficial.

The evidentiary status of the theory should also be considered;
the absence of well-established theory for particular health
behaviors does not negate this issue. Rather, this would support

misclassification as a potential explanation for the absence of a
coherent, strong, and consistent evidence base for the benefits
of the use of theory. It seems untenable to suggest that any
theory of any evidentiary status or development stage should
suffice or be considered equivalent in a meta-analysis to an
accepted theory because one would only need to declare their
rationale in the form of a model (or theory) to meet the
criteria for having used theory. After a theory has been evaluated
and subsequently become regarded as at least approximately
correct for a particular context, this theory should be used
in practice. Unfortunately, one of the consistent challenges in
applying theory is choosing which theory to apply (Goodson,
2010; Glanz et al., 2015). There are often no theories that are
clearly the appropriate choice for application; at best, there are
alternatives. This is a strong indicator that the field does not
have theories that are generally considered correct; where the
field has accepted a certain theory for a particular context or
domain, then future reviews should classify theory use based
on whether or not accepted theory has been used or not. This
contrasts with the common approach of comparing any theory
to no theory.

In summary, when studies evaluate the benefits of using
theory, the most important feature that can be recorded is if
the health behavior is consistent with the theory’s domain of
application and the status of the theory (e.g., proposed, accepted).
Currently, researchers in health promotion rarely distinguish
among the evidentiary status of different theories and in meta-
analytic reviews implicitly classify all as if they were accepted
theories for the health behaviors under study. The estimated
benefits of using theory will likely be diluted in evaluations
that mix theories and varied evidentiary status or if inapplicable
theory is used.

DISCUSSION

Several challenges to evaluating the benefit of theory in
health promotion have been presented (Table2). The easiest
to address is confounding. Confounding can be mitigated
with improved study design. The best approach is to focus
on original research that compares interventions based on
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theory against interventions not based on theory in the same
research protocol. Meta-analyses could then be limited to original
research designed to evaluate theory. Within-study estimates
of effect should at least be included in the sensitivity analyses
of meta-analyses.

A related area to consider is the recognition that not all
theories and models should be equally valuable for every
application. Increasingly, evaluations of the benefit of theory have
included comparisons between different theories and models
(McEwan et al., 2019; Sanaei Nasab et al., 2019). This will
be useful for addressing simple questions about theory and
provide avenues to address numerous challenges that arise when
attempting to take an experimental medicine approach to health
behaviors and health promotion (Sheeran et al., 2017; Rothman
and Sheeran, 2020). This can be particularly valuable where
protocols address multiple causal pathways. The findings can
help form an empirically anchored knowledge base that is
available to guide research and practice irrespective of theory-
related findings.

One of the reasons the experimental medicine approach
may provide valuable service to public health is the categorical
blurring among different types of scientific representations
and their status. There is frequently a lack of functional
distinction between models and theory (Bartholomew and
Mullen, 2011). This can be attributed to the loose conceptual
and lexical treatment of theory in health promotion research
and practice. Increasing the field’s lexical and conceptual
precision will enable better communications and assessment

of theory.
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