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Insufficient physical activity (PA) has been identified as a leading risk factor for premature and all-cause death, as

well as non-communicable diseases. Employees, especially those with low occupational PA, are more vulnerable

to physical inactivity, and studies in this population are scarce. However, employees may receive benefits for both

health and work productivity from PA. Therefore, well-designed behavior change studies to promote PA in

employees are urgently needed, especially during the COVID-19 pandemic. Intervention mapping (IM) was a

useful tool to develop, implement, and evaluate behavior change interventions. 

insufficient physical activity  working adults  theory-based intervention

1. Introduction

It has been well-documented that insufficient physical activity (PA) has been identified as a significant risk factor for

early death and more than 25 chronic non-communicable diseases (NCDs), such as cardiovascular diseases

(CVDs) (e.g., heart attacks, stroke), several cancers, respiratory diseases, and diabetes. Insufficient PA can also

increase by 20 to 30% the risk of all-cause mortality compared to sufficiently active individuals , responsible for

7.2% and 7.6% of all deaths and CVDs deaths, respectively . If people change their behavior to be more active

worldwide, up to five million deaths per year could be averted . Any duration of PA can accumulate these

benefits. Additional benefits of physical fitness include, mental health, bone health, cognitive function, and quality of

life . Moreover, increasing PA will have profound impacts on health systems, economic development,

environment, and society . For example, working populations, who are the main force of labor productivity, will

substantially reduce direct and indirect economic costs from health systems, improve worker productivity, and

boost long-term economic development following PA increases .

Globally, 28% of adults were physically inactive before the pandemic of coronavirus disease (COVID-19). The

World Health Organization (WHO) recommended levels of moderate to vigorous PA (MVPA) (i.e., 150–300 min of

moderate-intensity of PA (MPA), or 75–150 min of vigorous-intensity of PA (VPA), or an equivalent combination of

MPA and VPA per week) . For working adults, 80% of this population spend one-third of their working day doing

sedentary, desk-based tasks, this represents high exposure to insufficient PA and prolonged sitting time on

workdays . For example, a study reported that 50–60% of employees in Hong Kong had not engaged in any

MVPA for at least 10 min a day . This situation has been further exacerbated during the COVID-19 pandemic.

Restriction measures, such as lockdown, social distancing, closures, self-quarantine, and work from home (WFH)

hindered people from being active. Substantial evidence has consistently identified reduced levels of PA with

concurrent increase in sedentary behavior in the general population . For example, a cross-sectional study
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involving 13,503 adults (mean age: 39 ± 15 years) across 14 countries summarized that MPA and VPA decreased

by 41.0% and 42.2%, respectively, compared to pre-pandemic values. Higher reduction in occupational PA (vs.

leisure-time PA) was observed in working populations . To avoid the amplification and continuation of this

situation, there is an urgent need to promote PA, which would further reduce absenteeism and presenteeism

among working populations.

After identifying the problem size of insufficient PA and its related outcomes, determinants (i.e., barriers and

facilitators) of insufficient PA were also investigated to provide a solid foundation for selecting effective behavior

change methods to promote PA . Commonly identified barriers included “lack of knowledge”, “lack of

time/competing demands on time”, “loss of interest/lack of motivation”, “lack of control” (e.g., lack of skills, facilities

or equipment, space), “health-related problems”, “too harsh/lack of energy/feeling tired”, and some negative effects

(e.g., fatigue, sweaty, too hot, embarrassed)  were all noted as barriers to PA. These notable barriers

hampered the participation and promotion of MVPA among adults . Some internal, external, and program-

related facilitators of engaging in PA interventions were identified, such as “health-related needs and motivators”,

“recommendation”, and “attractiveness of the program” .

Ample workplace intervention studies presented small effect sizes to improve PA and health , and no robust

conclusions were produced from previous studies. This may be attributable to difficulties in identifying effective

components of interventions, as a great heterogeneity of intervention design was observed, including intervention

types and content, delivery modes, durations, PA measurements, quality of study design, etc. For example, a

research included varied types of interventions to promote PA in employees and those with low-quality design,

objectively measured PA, and delivered via the internet revealed better effectiveness . In addition, another

contributory factor may be that there was a lack of high-quality theory-based studies, which used valid theories and

effective behavior change methods based on systematic frameworks to design, implement, and assess the

interventions. Therefore, more well-designed studies are urgently needed to ameliorate existing research on

determining the effectiveness of interventions in this population.

Previous literature indicated that theory-based interventions were considered to be more reliable and effective

compared with non-theoretical ones . Theory- and evidence-based approaches that focus on identifying

effective behavioral change approaches and describing how these approaches are incorporated and developed

have been widely used in feasible behavior change interventions . Among these approaches, intervention

mapping (IM), consisting of six steps, was a useful tool to design, implement, and evaluate behavior change

interventions by synthesizing theories, evidence, and practice . Based on the IM framework, effective

methods to change behavior and appropriate modes to deliver these methods could be selected by reviewing the

literature. Even if adopting the IM framework to develop a theory-based behavior change intervention is time-

consuming, however, a high-quality study design could potentially boost the efficacy of the intervention and yield

firm conclusions.

2. Theoretical Foundations
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There is an urgent call for behavior change studies to promote PA among working adults. Even if there is no

consensus, theory-based interventions are widely considered to be more reliable and produce greater effects on

influencing the determinants of behaviors and the mechanisms and pathways for changing behaviors than non-

theoretical interventions . Theory- and evidence-based behavior change interventions are suggested to

identify “how” they can be developed conceptually (e.g., IM framework), “what” intervention contents are

incorporated in methods (e.g., theoretical models), and “how” they can be delivered in practical context (e.g.,

modes of delivery, duration) . However, there is a paucity of behavior change studies that integrate them to

develop well-founded theory-based interventions .

2.1. Intervention Mapping

IM is a planning framework that is based on a foundation of theoretical, empirical, and practical methodologies

taking an ecological approach to understanding health problems and intervening at multiple levels (i.e., individual,

interpersonal, organization, and community), because behavior occurs in complex ecological systems with distinct

levels, linking different theories . IM provides planners a guide to specify the problems and find solutions in two

aspects: (1) evaluate a health problem, its behavioral and environmental factors, and determinants of behavioral

and environmental factors; (2) identify precise and appropriate change methods to address determinants for the

target behavioral and environmental factors . For example, to develop an intervention to promote PA among

employees, except for individual behavior, other environments, such as the physical environment of worksites,

support from managers and colleagues, need to be considered for selecting valid behavior change methods 

.

The IM framework consists of 6 steps. The first four steps are designed for development of the intervention, step 5

and step 6 are implementation and the evaluation plan. Each step comprises several tasks. Virtually, IM is an

iterative process, which means that the completion of each previous step is a reference and guidance point for the

next step. Intervention developers can move back and forth between tasks and steps to obtain more information

and broader perspectives. Additionally, they can repeat or elaborate on steps as required. In addition, IM is also a

cumulative process. If one of six steps is neglected, it may affect the validity of subsequent steps and the potential

effectiveness of the entire intervention. After all steps are completed, a blueprint for design, implementation, and

evaluation of the intervention is generated, containing intervention theories, experience, and practice.

The IM framework has been widely used in varied behavior change interventions. A systematic research has

demonstrated that significant increases were observed in the uptake of disease prevention interventions . In

addition, IM has been used in a wide range of health promotion programs, targeting different populations (e.g.,

employees, older adults), in different contexts (e.g., workplaces, schools), and using different delivery modes (e.g.,

mHealth, web-based) . Therefore, the IM approach is a promising tool to develop an intervention

to improve PA and health in working adults, which may boost the effectiveness of the intervention and increase

reliability of conclusions in this area.

2.2. Theories of Behavior Change and Maintenance

[22][25]

[23]

[26][27]

[12]

[28][29]

[30][31]

[32]

[33]

[14][34][35][36][37][38]



Promoting Physical Activity among Workers | Encyclopedia.pub

https://encyclopedia.pub/entry/32693 4/15

Growing evidence has supported that well-designed and effective interventions were based on multiple theories to

change and maintain behaviors . Motivation and intentions were mostly targeted in many theories to change

behaviors (e.g., the Theory of Planned Behavior) . These theories suggested that lack of motivation was a major

issue leading to non-engagement in healthy behaviors, so that increasing motivation would directly result in

increased participation of behaviors. The observed shortage was that these theories focused on the relationship

between intentions and behaviors without consideration of other decision-making constructs and processes in

changing behaviors, indicating that motivation was necessary but insufficient to facilitate behavioral enactment 

. Therefore, after intensions have been formed (motivational phase), the volitional phase theories suggested

effective implementation strategies for behavioral enactment . In addition, other “dual-phase” theories

including the model of action phases and health action process approach contributed to strengthen the relationship

between intensions and behavior .

Renewed “dual-process” theories indicated that behavior was influenced by motivational and volitional processes

and identified that behavior might involve more implicit and non-conscious awareness . “Dual-process”

theories suggested two interacting processes for behavioral enactment: one was an imperative process that was

determined by a rapid and low-consciousness process with low effort; the other one was a reflective process

determined by a slower and deliberative process with considerable effort . Behavior was initially controlled by a

motivated transition to a deliberate approach, after which it occurred automatically through a habit-formation

process . Habit theories emphasized that behavior occurred by an impulsive, unconscious, and automatic

process without deliberation. Mechanisms of habit formation might be formed by associating situations and

behaviors and then repeating the behaviors that depended on the situation .

Based on the above evidence, multiple theories were recommended to change and maintain behavior; motivational

and volitional phases in “dual-process” theories would increase engagement of behavior and habit theories would

facilitate habit promotion. However, there is a scarcity of studies examining the effectiveness of interventions which

adopted three theoretical processes (motivational, volitional, and habit-formation) for changing and developing

behavioral habits.

2.3. Behavior Change Techniques

Once the theories are identified, they will be linked with effective change methods or techniques and translated into

practical applications . No consensus has yet been reached on theory-informed interventions, which was

attributed to insufficient details of intervention content and unclear descriptions of theory and practical strategy use

in reporting complex intervention studies. This is challenging for researchers to identify effective intervention

components, understand the links between theories and components, replicate them in future practical

applications; and synthesize the evidence with intervention details to draw unanimous conclusions from systematic

review studies . However, these are essential in understanding the mechanisms of changing behaviors and

translational processes, as well as increasing the potential effectiveness of interventions. Therefore, a formal

system with standard definitions was recommended to specify the theories and intervention components. To

achieve this goal, the UK Medical Research Council (MRC) guidance  advocated an advanced method (i.e.,
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behavior change techniques (BCTs)) to effectively and efficiently describe the intervention content to resolve issues

where there was no consensus.

Behavior change methods or techniques were identified and derived from content analysis from previous

interventions . Unique BCTs were identified as a set of terms to classify the techniques and used to

specify the intervention content. Taxonomies, as classification systems, were developed as “active ingredients” for

identifying specific intervention components and were applied to behavior change interventions (e.g., PA promotion

and healthy eating) . Recently, advanced, and comprehensive taxonomy contained more BCTs, thus needing a

hierarchical structure, which would increase the coherence, usability, and application of the intervention . BCTs

taxonomy will produce several potential benefits: (1) the standardized taxonomies will increase the accuracy of

replication of interventions; (2) clarifying intervention content through BCTs will promote high fidelity when

delivering an effective intervention; (3) it is reliable for conducting systematic reviews to identify effective BCTs and

synthesize the evidence to evaluate the effectiveness of complex interventions; (4) it will provide a definitely

specified and detailed way to report interventions, and the comprehensive and structured list of BCTs makes the

development of intervention simple and efficient; and (5) it is linked with theoretical constructs for understanding

and investigating potential mechanisms of behavior change .

There have been numerous studies adopting BCTs to change health-related behaviors in distinct domains,

including PA and healthy eating , smoking , and alcohol consumption . Many systematic reviews

specified the intervention components (e.g., delivery modes, intervention duration) of included studies and

synthesized the evidence to evaluate the effectiveness of BCTs. For example, a systematic review investigating

BCTs to improve PA in adults with overweight and obesity identified specific BCTs by delivery modes (i.e., face-to-

face, and digital modes) and acknowledged the differences between them . Another systematic review focused

on the behavior change and maintenance, evaluating the effectiveness of PA interventions by using BCTs at post-

intervention and at follow-up (i.e., 6 months or more) targeting healthy but physically inactive adults . Based on

the IM framework, effective BCTs will be selected and adopted targeting three distinct theoretical processes to

increase PA (i.e., motivation, self-regulation, and habit formation).

2.4. Delivery Mode of Interventions

A well-designed intervention is determined not only by identified themes, components, scope, and sequence, but

also the delivery mode of the intervention. Multiple channels and vehicles could be selected according to

preference and acceptability of intended target populations. Typically, a primary delivery method followed by a

secondary method would reinforce the effectiveness of the behavior change interventions. Communication

channels and vehicles have been widely used in previous interventions; channels included interpersonal,

circulating print (or/and online), display print, radio, television, web-based, phones and smartphones, vehicles

included community members, peer leaders, health care providers, online newspapers, posters, interviews, and

text messaging . These vehicles often target secondary populations, which could motivate behavior change

objectives. Previous interventions mostly adopted an interpersonal communication channel, and vehicles might be

community workers, teachers, or health care providers. They may act as facilitators to increase motivation by using
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methods and practical applications, for example, workshops, educational lectures, counselling, group discussions,

and tutorials. In the real-world contexts, ecological interventions usually undertake a comprehensive approach at

different levels, consisting of intervention means to change individual behaviors (e.g., workshop and counselling),

organizational culture (e.g., organizational rules), and physical environment (e.g., posters and facilities) .

However, as the availability of digital technology has mushroomed, the proliferation of electronic health (eHealth)

has been a new field delivered to serve health promotion, disease prevention and management programs. eHealth

covers computer- and web-based tailored interventions, social media interventions, serious gaming interventions,

and telephone and smartphone interventions . Web-based intervention could be defined as a major self-guided

online intervention program delivered by a website to create positive changes and/or improve/enhance knowledge,

awareness, and understanding to help participants improve their physical health and mental health . Thus, the

development and dissemination of tailored web-based interventions seem to be more valuable and worthwhile .

There are some common advantages and disadvantages of web-based interventions. Advantages of web-based

interventions have been demonstrated in previous studies. For example, web-based interventions could reach a

large proportion of the population; effectively be applied in diverse populations; lower the cost; be personally

tailored to suit both family and working circumstances, and participants could access flexibility in time and place for

participation, and keep pace with themselves and ensure anonymity . Web-based interventions have

been widely applied in a multitude of practical applications (e.g., health promotion, clinical setting, health education,

disease prevention), especially theory-informed interventions. For example, the comprehensive health

enhancement support system (CHESS) adopted theoretical methods and models (e.g., problem solving, self-

monitoring, and action planning) in varied domains, such as cancer, sexual assault, and alcohol consumption 

. However, some limitations of web-based interventions have been identified in previous studies. For instance,

web-based interventions usually indicated low participant engagement and retention rates due to a lack of

interactions with participants and inability to involve verbal, aural and physical cues when delivering a web-based

intervention . Therefore, some face-to-face approaches (e.g., workshop and counselling) may have the potential

to address the limitations of web-based interventions and boost the effectiveness of interventions.

More recently, blended interventions have emerged, which combined web-based and traditional face-to-face

approaches and might be more effective than each individual approach in isolation . Existing interventions have

adopted this blended approach targeting patients for treatment, behavior change and self-management of diseases

. A meta-analysis included 11 studies involving overweight and obese adults (mean BMI of 32 kg/m ) with

similar characteristics and found that blended interventions combining web-based and face-to-face could produce

additional weight loss (MD: −1.48 kg, 95% CI: −2.52 to −0.43) compared with those that adopted face-to-face

interventions alone. Whereas the face-to-face interventions were substituted with web-based interventions,

significantly less weight loss was observed (MD: 1.47 kg, 95% CI: 0.13 to 2.81) . Another systematic review of

blended interventions to change behavior in patients with chronic somatic disorders indicated that the effectiveness

of blended interventions was unclear and inconsistent for most outcome measures, which was probably due to the

great heterogeneity of the type of intervention content, delivery modes, the form of presentation online, and

integration of two separate modes . Studies focusing on comparable outcomes to explore the superiority of

blended interventions compared with stand-alone face-to-face or web-based interventions are scarce. Considering
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office workers who are equipped with computer and internet skills are the optimal target population, this blended

approach is promising to promote PA and health, and more blended interventions are urgently needed to examine

if they would yield larger effects than just web-based interventions.

3. Existing Interventions for Physical Activity among Adults

Although substantial evidence has acknowledged the benefits and efficacy of multiple types of interventions to

promote PA and health, there was no consensus and robust conclusions from previous studies and the strength of

the existing evidence was not substantial due to small effect sizes and statistically non-significant results 

. With respect to workplace PA interventions, for example, a systematic review included three types of workplace

PA interventions (i.e., PA or exercise interventions; counselling/coaching/support interventions; health promotion

information interventions) with various delivery modes (e.g., face-to-face counselling or coaching, interviews). This

concluded that although some evidence identified efficacy of workplace PA interventions, no robust conclusions

could be drawn due to the great heterogeneity of included studies, which stemmed primarily from intervention

components, study designs, delivery modes, and intervention durations . Another systematic review of

workplace PA interventions further demonstrated the impact of heterogeneity on intervention effectiveness and

found that studies adopted lower quality of study design, pedometers to measure PA, web-based modes, and

targeted at multiple levels (i.e., social, environment) were more likely to report positive changes of PA .

In terms of web-based PA interventions, effectiveness would also be affected by the heterogeneity of interventions.

A recent meta-analysis of web-based PA interventions reported positive effects on three types of PA levels (i.e.,

MVPA levels, step counts, minutes per week for walking), whereas heterogeneity regarding study quality,

intervention duration, and variation of participants would influence the efficacy of the interventions . In addition,

engagement and retention of the participants should be focused on web-based PA interventions, because they

would probably limit the effectiveness and implication of interventions. For example, an intervention study to

promote PA from Australia evaluated the engagement and attrition rates for using the platform among 11,651

participants and reported that 50% and 25% of them kept using the platform after 30 days and 42 days,

respectively. In addition, longer time of usage was related with lower engagement . Similar results were

observed in other web-based interventions . Although most web-based PA interventions have reported

positive effects, considering the low engagement and retention of participants, the effect size in the real world

would be small . Therefore, there is a need to investigate how people use web-based interventions; how to

design and develop interventions producing sustainable effects; and how to attract participants regardless of

whether they are highly motivated or not to promote their PA levels in real-world settings. There is also a need to

establish both efficacy and effectiveness of interventions .
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