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Abstract
Background  Interventions that use the Health Action Process Approach (HAPA) model show promise for increasing PA 
frequency, duration, and intensity. However, there is limited understanding of how HAPA model variables have been opera-
tionalized for PA interventions in chronic disease to promote behavior change and sustained PA or whether the phase or 
continuous form of the HAPA model was used. The aim of this scoping review is to describe how the HAPA model variables 
for PA interventions were operationalized and provide details of implementation.
Method  We searched five databases to identify studies published between January 1992 and March 2024. We aimed to 
describe (1) the characteristics of interventions including setting, delivery mode, duration, and content; (2) which HAPA 
variables were operationalized and the strategies used; and (3) the physical activity measures and outcome effects.
Results  The search identified 23 interventions in 30 papers (12 protocols, 3 quasi-experimental studies, and 15 randomized 
controlled trials (RCTs)). Seven of the 15 RCTs reported significant positive effects of the HAPA model on PA behavior 
outcomes. Interventions operationalized between three and nine HAPA constructs showed significant variability in how 
the HAPA model is used in intervention research. PA measures varied from self-report to validated objective instruments.
Conclusion  We found a lack of clarity in decisions about which HAPA constructs were included in interventions. The wide 
variability in operationalized HAPA constructs made it challenging to compare interventions. Researchers should provide 
more detail about intervention design and implementation procedures to enhance transparency.

Keywords  Physical activity · Long-term conditions · Intervention · Health action process approach

Background

Globally, long-term conditions account for 41 million deaths 
each year [1]. Long-term conditions such as cardiovascular and 
respiratory diseases, diabetes, and cancer cause disabilities which 
impact individuals’ full engagement in activities of daily living, 

employment, and social activities [2]. Regular moderate-intensity 
physical activity (PA) can reduce morbidity and mortality in 
people who live with long-term conditions [3]. Physical activity 
is any body movement that involves skeletal muscle to produce 
energy expenditure beyond resting levels and is known to have 
beneficial effects on improving disease complications, physical 
function, and enhancing quality of life [4]. The initiation of PA, 
or ability to maintain PA, is affected negatively by long-term 
conditions resulting in higher mortality and morbidity and an 
increase in multi-morbidities [5]. To address these challenges, 
behavior change theories are used to design interventions to 
increase PA uptake in persons with chronic health conditions [6].

Overview of the HAPA Model

There is a growing body of PA research reporting use of 
the Health Action Process Approach (HAPA) model, a 
social cognitive framework, as the model for behavior 
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change interventions [7, 8]. The HAPA model addresses the 
intention-behavior gap through a two-phase process. The 
motivation phase comprised intention formation (goal setting) 
using risk perception, outcome expectancy, and perceived 
self-efficacy for the action (PA, for example). The motivation 
phase represents a mindset of building intention toward 
action (behavior change). Establishing the intention to act 
moves the individual’s mindset to the volition (goal pursuit) 
or action phase of the model. Bridging intention to action 
requires self-regulatory activities to initiate action, maintain 
(persist) action, and recover from interruptions in PA. In 
the volition phase, self-regulation includes action control 
(self-monitoring activities to increase focus), maintenance 
(coping) self-efficacy, and recovery self-efficacy. Initiation 
of the action requires action planning including determination 
of when, where, and how of the behavior and action control 
which includes self-monitoring designed to increase focus 
on the behavior to avoid distraction, temptation, and negative 
emotions. To persist and sustain the behavior, coping 
planning must also be undertaken to establish behavioral 
strategies to anticipate barriers and situations that may arise 
during the action phase [7, 9].

The HAPA model incorporates 10 constructs (action 
control; action planning; coping planning; goal setting; 
intention; maintenance self-efficacy; outcome expectancy; 
risk perception; recovery self-efficacy; and task self-
efficacy) and provides a basis for understanding how 
to target interventions most effectively based on stage-
specific developmental needs (Fig. 1) [7–9]. The HAPA 
model has been applied as both continuum and stage 
processes. If the health behavior change is viewed as an 
ongoing process, then the continuum model is used. When 
used as a continuum model, HAPA is used to explain and 
predict behavior change. However, if the view is that 
individuals may have different mindsets depending on 
where they are in their course of health behavior change, 
the stage model applies. The three stages are pre-intenders 

(not yet through the motivational phase), intenders (ready 
to take action), and actors (engaged in the behavior). 
The stage is used to target intervention activities that 
move the individual further toward the desired behavior 
change. Combining the stage and continuum approaches is 
feasible and may provide more specificity for intervention 
development [7]. Whether used as a stage or continuum 
model, a growing body of literature provides evidence for 
interventions that use the HAPA model to design behavior 
change interventions [10–14].

In 2019, a systematic review with meta-analysis, includ-
ing 95 papers, reported positive correlations with small to 
medium effect sizes among HAPA constructs and health 
behaviors (PA and/or nutrition). Each of the studies included 
at least four of the model variables [15]. Samples were iden-
tified as “clinical” (having a chronic condition) or “non-
clinical” (e.g., student) but conditions for “clinical” samples 
were not clearly specified [15]. Consequently, applying these 
findings to PA intervention development and implementa-
tion for a specific patient population or long-term condi-
tion is difficult. To address this challenge and to provide the 
details needed by researchers and interventionists, we con-
ducted a review of intervention characteristics for PA inter-
ventions using the HAPA model in long-term conditions.

Methods

Aims

The aims of this review were to describe (1) the elements/
components of the interventions; (2) how HAPA variables 
were operationalized in interventions; and (3) the PA measures 
used and outcome effects for RCTs and quasi-experiments. 
Long-term conditions were selected as the focus to eliminate 
confounding contexts of recovery and rehabilitation inherent 
between acute and chronic conditions.

Motivation Phase Volition Phase

Risk perception
Outcome expectancy
Task (action) self-efficacy

Action control (self-monitoring)
Action planning
Coping planning
Maintenance (coping) self-efficacy
Recovery self-efficacy

Fig. 1   Constructs associated with each HAPA phase
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Design

The scoping review followed the Joanna Briggs Institute 
(JBI) framework [16, 17]. Reporting was based on the Pre-
ferred Reporting Items for Systematic reviews and Meta-
analyses extension for Scoping Reviews (PRISMA-ScR) 
[17]. By their definition, scoping reviews are systematic 
and utilize a mapping approach. The authors registered the 
review on Open Science Framework (October 28, 2021) 
[18]. This article does not contain any studies with human 
participants or animals performed by any of the authors.

Information Sources

Five databases (MEDLINE, CINAHL, Cochrane Central 
Register of Controlled Trials and Implementation Reports, 
PsycINFO, Web of Science) were initially accessed between 
January 1, 1992, and October 1, 2021. Subsequently, the 
search was extended through March 19, 2024.

Eligibility Criteria

All studies, protocols, and intervention development papers 
published in peer-reviewed journals that reported and 
described interventions framed by the HAPA model for 
long-term conditions and targeted PA/exercise behavior, 
and written in English were eligible for inclusion. In order 
to provide the most current and detailed characteristics, we 
included protocols and intervention development papers as 
often authors publish each stage of intervention work sepa-
rately. Studies and protocols lacking sufficient intervention 
reporting, including conference abstracts, non-peer-reviewed 
conference proceedings, editorials, unpublished theses and 
dissertations, letters, and editorial comments, were excluded.

Search Strategy

We adopted a PICO framework (Additional file 1) includ-
ing medical subject headings to identify published literature 
describing long-term conditions, physical activity/exercise, 
and HAPA model constructs in the design of interventions. 
To be as comprehensive and consistent as possible with 
terms related to each part of the PICO, we conducted an 
extensive MeSH term search prior to finalizing the search 
strategy. Papers were excluded if the HAPA model was not 
named in the paper or if multiple theories were used and the 
HAPA variable names were not clearly identified as part 
of the intervention. For the HAPA model search terms, we 
used “health action process approach”, “HAPA”, “HAPA 
model”, “HAPA approach”, and “HAPA theory” to be as 
inclusive as possible of varied terminology. A preliminary 
search strategy was piloted by two authors (ALS, SM) before 
a final search strategy was implemented for each database. 

We acknowledge global differences in terminology and cat-
egorization and we sought to conduct an expansive search 
by using a comprehensive and expanded list of MeSH terms 
(Additional file 2). For example, we included overweight/
obesity as a population because the diagnoses are considered 
chronic conditions in some parts of the world. In addition, 
we reviewed reference lists and Google Scholar to identify 
articles associated with interventions and protocols.

Data Extraction and Quality Assessment

A custom screening tool utilizing the PICO framework 
(Additional file 3) was applied by ALS to screen all titles 
and abstracts and determine papers meeting the inclusion 
criteria. The eligibility of full texts was assessed and docu-
mented by ALS and decisions independently checked by 
SM. Disagreements about study eligibility were resolved 
through discussion between authors. Two authors (ALS 
and SM) conducted the quality assessment (Table 1) using 
the JBI checklists. For seven interventions, there were two 
papers identified (protocol, RCT, or intervention develop-
ment process description). In these cases, the RCT paper 
was used as the primary paper for intervention details unless 
the RCT paper deferred to a protocol paper for details.

In keeping with the intent of the review to describe HAPA 
intervention details, two authors (ALS and CLH) extracted 
information about the main purpose of each paper, how HAPA 
variables were operationalized for each intervention (setting, 
mode of delivery, staff, and program length) using a custom-
ized Microsoft Excel spreadsheet (Microsoft Corporation, 
Washington DC, USA). We extracted the data from each paper 
that described which HAPA constructs were used and how the 
HAPA constructs were incorporated (operationalized) in each 
intervention. This information often was provided in tables 
that described intervention components. When a table was not 
included, we referred to the narrative description of the inter-
vention to extract information about which HAPA variables 
were part of the intervention. The specific HAPA constructs 
had to be clearly named in the intervention description to be 
included as an intervention designed using the HAPA model. 
Further, we report the PA measures used and the effects of the 
interventions on physical activity outcome variables.

Results

Characteristics of Included Papers

Our search identified 227 papers, of which 58 were duplicates 
and 18 were removed for other reasons (Fig. 2). Of the 151 
papers screened for relevance, 59 were retained for full review. 
In the remaining 30 papers, 23 interventions were identified 
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in 12 protocols [29, 31, 32, 35, 36, 39, 41, 43, 45, 52, 54, 
57], three quasi-experiments [25, 26, 37], one intervention 
development paper [33], and 15 RCTs [19–24, 27, 28, 30, 34, 
38, 40, 42, 44, 53].

The characteristics of the studies are presented in 
Table 2. Sample sizes of RCTs and quasi-experimental 
studies ranged from 28 to 790. The long-term conditions 
included coronary heart disease (CHD), type 2 diabetes 

Records identified through 
Database searches
N=227

Records after duplicates 
removed
N= 151

Records screened
N=151

Records excluded
N=92

Full-text articles assessed for 
eligibility
N=59

Records excluded
N=29
No intervention (12)
Not English (3)
Blended theories (3)
No chronic condition (9)
HAPA not used (2)

Records identified from 
other sources
N= 0

Articles included in review
N= 30

Id
en

tif
ic
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io
n

Sc
re
en

in
g

In
cl
ud

ed

Fig. 2   PRISMA-ScR flowchart
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mellitus (T2DM), cardiovascular (CV) risk factors, obe-
sity, spinal cord injury (SCI), cancer, limited mobility/
frailty, and osteoarthritis. Studies were conducted in 12 
different countries between 2013 and 2020. The range 
of sample mean ages was 42–80 years and 12 studies 
included more males than females.

Operationalization of HAPA Constructs

The studies operationalized 23 PA interventions in vari-
ous venues and modes of delivery (Table 3). Interven-
tions were delivered in outpatient departments (n = 7), 
rehabilitation centers (n = 1), community venues (n = 4), 
research facilities (n = 2), acute wards (n = 2), in home 
(n = 2), primary care office (n = 1), telephone or text 
messages (n = 9), online/app (n = 7), and 12 used more 
than one setting. The modes of intervention content 
delivery (multiple for some interventions) were face-to-
face in person (n = 16), telephone (n = 5), internet (n = 7), 
or cellular phone texts/app (n = 2), or a combination of 
these modes (n = 12).

The range of HAPA constructs included in interventions 
was 3 to 9 variables (Table 4). The three most frequently 
operationalized HAPA variables were action planning, cop-
ing planning, and intention. The HAPA variable least likely 
to be implemented was recovery self-efficacy. Only three 
papers [24, 30, 33] reported using the stage approach to the 
HAPA model to design and deliver the intervention by identi-
fying participants as pre-intenders, intenders, or actors based 
on pre-assessment.

Physical Activity Measures and Outcomes

Fourteen of the RCT and quasi-experimental studies 
reported one or more measures that allowed for change 
in PA to be assessed: self-reported PA (n = 9) [19, 22, 23, 
25, 26, 33, 37, 38, 42], accelerometer wear (n = 4) [20, 
27, 28, 33, 38], pedometer (n = 3) [29, 44, 53], aerobic 
fitness via treadmill/arm ergometer test (n = 3) [19, 33, 
44], Timed Up and Go (n = 2) [44, 45], chair rise (n = 2) 
[44, 45]. Seven studies used self-report measures as the 
sole measure of PA [22, 23, 25, 26, 37, 42]. However, 
three of these did not use validated self-report measures 
[22, 25, 26] (Table 4). Seven RCTs reported significant 
PA differences in favor of the intervention in at least one 
measure [19, 22, 23, 33, 38, 42, 44], although these were 
not always apparent for objective measures compared 
with self-report [38] or maintained in the longer term 
[44]. Only one quasi-experimental study used a validated 
self-report measure [37], and this reported no significant 
differences in PA outcomes Table 5.Ta
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Discussion

This review identified 23 interventions that used the HAPA 
model with the aim of increasing PA for people with long-
term conditions (CHD, stroke, T2DM, mobility limitations, 
spinal cord injury, cancer, and obesity). The interventions 
utilized between three and nine HAPA variables, most 
commonly action planning (n = 22), coping planning 
(n = 20), intention (n = 20), and least commonly recovery 
self-efficacy (n = 5). The finding of high variability in 
numbers of HAPA model constructs used in interventions 
was noted in a published meta-analysis [15].

PA outcomes are improved when HAPA interventions are 
implemented, as noted in a 2019 systematic review [15]. 
However, in this review, less than half of the RCTs had sig-
nificant intervention effects on PA. Further, the selection 
of type of PA measure varied across studies. Self-report 
and non-validated measures are a particular concern given 
the limited significance found. In addition, in the studies 
reviewed, it is not clear which HAPA-based intervention 
components led to the changes in PA and additional analysis 
is needed to make these determinations. Whether or not PA 
outcomes improved or not may have been related to factors 
not associated with the HAPA model itself; for example, 
sample characteristics, fidelity to the protocol by interven-
tionists, circumstances related to the participant or environ-
ment, and how the HAPA constructs were operationalized.

It is suggested that self-efficacy is more important 
than other variables (intention, planning, and the health 
behavior) in predicting behavior change through the HAPA 
model [15]. Other reviews found that interventions that 
targeted self-efficacy and volitional variables were more 
likely to have positive effects [55]. Our review found that 
task self-efficacy was operationalized in 18/23 (78%) 
interventions, maintenance self-efficacy in 11/22 (50%), 
and recovery self-efficacy in only 5/22 (23%). Four 
interventions did not include any form of self-efficacy in 
the description of the intervention. Interestingly, for the two 
papers reporting nonsignificant PA outcomes [20, 27], one 
operationalized none of the three self-efficacy variables 
in the intervention [20] and the other only operationalized 
one (task self-efficacy) of the three self-efficacy variables 
[27]. The effects of including a few, or some, but not all 
HAPA model variables in the design of interventions 
are not fully understood. Questions remain about how 
many HAPA constructs must be operationalized in the 
intervention to be considered a HAPA-framed study [56]. 
Our review highlights that the selection of HAPA variables 
operationalized and the rationale for excluding variables 
must be addressed in future research reports to improve the 
interpretation of outcomes and transparency. The decision 
to use some but not all of the HAPA constructs raises the 

question, “how many HAPA constructs must be included to 
be considered adherent to the HAPA model?”.

Only three interventions [24, 30, 33] reported using the 
stage approach suggested within the HAPA model, mean-
ing that in most studies, participants may have been offered 
strategies that may not be most effective to change behavior. 
Because few used the stage model format of HAPA, the cur-
rent review did not find consensus about the value of the 
stage versus continuum model for PA interventions in long-
term conditions. HAPA interventions designed using the 
stage model format will differentiate goal-setting activities 
(intention focus) and goal pursuit activities (behavior focus) 
[7]. Using HAPA as a stage model requires pre-assessment 
of participants to determine whether each is a pre-intender, 
intender, or actor. Once this is determined, the intervention 
components can be individually operationalized based on 
the stage of the participant to engage with the intervention. 
For example, building task self-efficacy is most relevant for 
pre-intenders and intenders, and enhancing maintenance and 
recovery self-efficacy is needed for actors who may experi-
ence barriers and interruptions to sustained PA [7]. Since 
most studies did not measure baseline assessments for stage, 
we were not able to discern the benefits of one approach over 
the other. For those studies that used a continuum approach, 
it is unclear why some HAPA variables were included and 
others not. Indeed, several papers that described interven-
tions targeting PA did not include a PA outcome measure. 
Therefore, researchers need to provide a robust rationale 
for decisions made about exclusion of HAPA variables to 
allow their outcomes to be interpreted and translated. This 
review supports that increased consistency in intervention 
reporting is needed to better understand research on HAPA 
interventions as stated in other published reviews of HAPA 
interventions [56, 56].

Half (n = 12) of 23 interventions in our review used 
more than one modality to deliver content. Given the 
experiences during the recent COVID-19 pandemic, we 
expect a continued trend towards using more app and 
web-based modes of delivery for interventions aimed at 
health promotion [47]. During the pandemic, researchers 
were successful in transitioning in-person interventions to 
virtual formats though they reported that optimization of 
interventions depended on a robust system of stakeholder 
engagement, use of online software for data collection, and 
clear usage data tracking procedures [47]. Multiple modal-
ity strategies have been described as the concept “blended 
care” which combines therapeutic guidance in the form 
of telephone or in-person delivery with a digital compo-
nent such as a website or app is growing in numbers [48]. 
Having multiple strategies for delivery may make it more 
challenging to determine which behavior change strategies 
lead to the desired outcome.
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Recommendations for Future Research

This review highlighted many opportunities for future HAPA 
model research. A wide variety of long-term conditions were 
included in our review. As HAPA research grows, reviews of 
PA interventions and how HAPA variables are operational-
ized for specific conditions will be useful. This review did 
not focus on differentiating PA outcomes based on a single 
vs. multiple modality approach; however, further research 
examining a “blended care” approach to PA interventions 
is needed in samples with long-term conditions. The use of 
“booster” doses or planned repetitions of the intervention 
was incorporated in several interventions consistent with 
literature that suggests “boosters” can mitigate relapses in 
the behavior change process [49]. Further research is needed 
to determine whether booster doses of HAPA intervention 
components will lead to better PA outcomes in persons with 
long-term conditions.

In the interest of transparency and scientific translation, 
we encourage authors to clearly report how the HAPA model 
is operationalized and, specifically, to state the rationale for 
excluding variables. The lack of detail in many studies and 
protocols reduced the extent to which we could provide 
more in-depth analyses. More research is needed to com-
pare HAPA interventions for PA in long-term conditions that 
include differing HAPA constructs. By doing so, researchers 
will better understand the impact of intervention designs that 
operationalize only a portion of the HAPA model constructs 
versus all of them.

The benefits of using theory to frame interventions extend 
beyond the evaluation of effectiveness to provide clearer 
explanations of the interactions between the intervention as 
delivered and the outcomes experienced by the participants 
[46]. The ability to replicate interventions from published 
RCTs is desirable to promote translational science. However, 
data suggests that few papers provide adequate detail for 
replication to occur [50, 51]. In our review, only 12 interven-
tions in 30 total papers provided sufficient protocol detail for 
replication, and our ability to report and analyze intervention 
details for this review was limited by these omissions. This 
finding highlights the need to adhere to established protocol 
and outcome study reporting requirements to enhance infor-
mation exchange and translation.[100]

Study Limitations and Strengths

To our knowledge, this is the first scoping review to describe 
in detail PA interventions developed using the HAPA model 
for PA in long-term conditions, how HAPA constructs were 
operationalized to promote PA in persons with various 
long-term conditions, and to provide assessments of qual-
ity. This review builds on other reviews that have examined 
the efficacy of HAPA interventions [15, 55, 56] and adds 

additional focus on PA interventions for long-term condi-
tions. The PICO we used to guide our search focused on one 
theory (HAPA) and one lifestyle intervention and outcome 
(PA) and different long-term conditions. We acknowledge 
that long-term conditions are diverse in experience and chal-
lenges related to PA. While this review examined PA as the 
outcome, other lifestyle and behavioral factors affect long-
term conditions and are important to consider in designing 
interventions. Research has shown that success in initiating 
and maintaining PA may be a gateway behavior that can pro-
mote other lifestyle behaviors important for specific long-
term conditions [58]. Thus, isolating PA as an outcome for 
interventions may not achieve a broader impact on overall 
lifestyle for people living with long-term conditions. We 
encourage researchers to consider the benefits of broader 
lifestyle approaches.

We included protocols and one intervention development 
paper in our review to capture interventions with planned 
trials. We updated our search from the original review pro-
tocol with end date March 19, 2024, to be as inclusive as 
possible. In some cases, RCT and quasi-experimental papers 
referred to earlier published protocols; however, it is worth 
noting that protocols can change between publication and 
implementation. While we took care to extract details from 
each paper, when multiple theories were used and variables 
were not explicitly named for the HAPA model, we did 
not include them in the list of variables operationalized for 
that intervention. Therefore, it is possible that the included 
papers simply did not provide sufficient detail to identify 
included HAPA variables.

Small sample sizes, varied study designs, differences in 
distribution of sex across study samples, and the range of 
long-term conditions are examples of the heterogeneity of 
the papers included in this review thereby making it more 
difficult to make comparisons between interventions. While 
our search strategy attempted to include a wide range of 
long-term health conditions for which HAPA interventions 
are used to increase PA, this inclusive approach also makes 
it more challenging to compare interventions that target dif-
ferent populations.

Conclusion

This review demonstrated positive effects of the HAPA 
on PA interventions for behavior change. However, the 
wide variability in the selection of HAPA variables that 
were operationalized meant comparisons between studies 
were not possible. A major outcome of this review is our 
finding that the HAPA model for intervention develop-
ment in PA is not often implemented in its full scope. 
Researchers appear to pick and choose constructs to opera-
tionalize without clear rationale. More in-depth analysis 
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is needed to clarify which HAPA constructs, settings, 
and modes of delivery lead to the desired PA behavior 
change and whether operationalizing all or only a few 
of the constructs is effective in the context of long-term 
conditions. Further, researchers must select PA measures 
that are validated, reliable, and as objective as possible. 
Doing so will allow clearer interpretation of findings and a 
greater likelihood that interventions are replicated. Lastly, 
few studies reported fidelity metrics for adherence to the 
intervention protocol which is necessary to fully interpret 
the quality of the intervention delivery and the outcomes 
achieved. Given the significant morbidity and mortal-
ity associated with long-term conditions and sedentary 
lifestyle, research continues to be needed that addresses 
promotion of sustained PA and other lifestyle behaviors 
that affect long-term conditions. As more HAPA interven-
tions for specific populations are developed and tested, 
focused meta-analyses on specific long-term conditions 
will be possible. We believe this review may be of interest 
to researchers, policy makers, and health professionals to 
inform intervention development, the evaluation of HAPA 
intervention research, and translation of HAPA interven-
tions to practice.
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