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Abstract
Background  Prolonged sedentary behavior is a critical health risk for older adults. However, little is known about 
the distinct barriers and facilitators experienced by sedentary and non-sedentary older adults. Understanding these 
factors is essential for designing effective behavior change interventions.

Purpose  The study aims to identify and categorize the barriers and facilitators to reducing sedentary behavior 
among sedentary and non-sedentary older adults using the Capability, Opportunity, Motivation-Behavior (COM-B) 
model and Theoretical Domains Framework (TDF), thereby informing future mobile health (mHealth) interventions 
designed to reduce sedentary time in this population.

Methods  Data were collected through semi-structured interviews with older adults, conducted at two community 
hospitals in China between July 2024 and September 2024. The interviews focused on older adults’ psychological 
and physical capabilities, social and physical opportunities, and reflective and autonomous motivations related 
to sedentary behavior. According to the Canadian 24-Hour Movement Guidelines, participants were classified as 
sedentary (> 8 h/day sitting time) or non-sedentary (≤ 8 h/day) based on a participant characteristics questionnaire 
with verbal confirmation during the interview. The data were analyzed thematically, and the identified themes were 
mapped onto the COM-B model and TDF. Study procedures followed the COREQ checklist for qualitative research 
reporting.

Results  The study included 29 older adults, comprising 19 sedentary (65.5%) and 10 non-sedentary (34.5%). The 
following ten higher-order themes were identified: Lack of Knowledge (and Limited Knowledge); Lack of Methods 
(and Available Methods); Sedentary Triggers (and Interruptions); Lack of Management (and Self-management); Lack 
of Social Support (and Available Social Support); Lack of Environmental Support (and Available Environment Support); 
Perceptions and Conflicts (and Importance and Effort); Lack of Confidence (and Confidence); Limited Belief (and 
Understanding Health Benefits); and Limited Motivation (and Sufficient Motivation).
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Introduction
Sedentary behavior refers to any waking activity charac-
terized by an energy expenditure of 1.5 Metabolic equiva-
lents (METs) or less while in a sitting, reclining, or lying 
position [1]. In recent years, sedentary behavior among 
older adults has garnered significant attention due to its 
widespread prevalence [2]. Older adults with high levels 
of inactivity and low levels of physical activity (not meet-
ing WHO’s 150-minute weekly moderate activity guide-
line) are especially vulnerable to the adverse effects of 
prolonged sedentary behavior. A global survey revealed 
that adults aged 60 or older spend an average of 9.4  h 
per day sedentary, accounting for 65–80% of their wak-
ing hours [3]. Such behavior is closely associated with an 
increased risk of chronic diseases like obesity, diabetes 
[2], and cardiovascular diseases [4, 5], and other severe 
health conditions, including cancer [6], dementia [7, 8], 
accelerated aging [9], and higher all-cause mortality [10]. 
Despite the growing awareness of these health risks, 
including the release of the “2020 WHO Guidelines on 
Physical Activity and Sedentary Behavior” [11] and the 
Canadian 24-hour Movement Guidelines (recommend-
ing ≤ 8 h/day sedentary time) for older adults [12], many 
in this population face persistent challenges in achieving 
recommended reductions in sedentary time [13, 14]. The 
underlying reasons for this phenomenon are complex 
and multifaceted, encompassing capabilities, environ-
mental opportunities, and intrinsic and extrinsic moti-
vations [15]. Based on this, how to effectively identify 
and address these factors to reduce sedentary behavior 
among older adults has become an urgent study issue.

The Capability, Opportunity, Motivation-Behavior 
(COM-B) model posits that human behavior emerges 
from the interaction of three core components: capability 
(one’s physical and psychological capacity to act), oppor-
tunity (available environmental and social resources), 
and motivation (both reflective and automatic drivers of 
behavior). Building on this foundation, the Theoretical 
Domains Framework (TDF) translates these components 
into 14 practical domains, including knowledge, social 
influences, and environmental context, providing a sys-
tematic approach to identifying and addressing behav-
ioral determinants [16]. The COM-B model explains 
behavior formation through capability, opportunity, and 
motivation, while the TDF further refines these dimen-
sions, providing a more comprehensive perspective 
for examining the possibilities of behavior change [16] 
through in-depth interviews and analysis of sedentary 

behavior among older adults. To better understand the 
factors influencing sedentary behavior in older adults 
and explore potential intervention strategies, this study 
applies the COM-B model and the TDF to analyze sed-
entary behavior among older adults. While these frame-
works have been used to develop sedentary behavior 
interventions for occupational groups [17, 18], research 
focusing on specific populations, such as older adults 
remains limited. Understanding the factors that influence 
sedentary behavior is crucial, as it empowers participants 
to actively engage in the decision-making process for 
behavior change [19].

Mobile Health (mHealth), defined as the use of mobile 
devices (e.g., smartphones, wearables) to deliver health-
related services and behavior change support, has 
emerged as a promising approach to address sedentary 
behavior due to its accessibility, scalability, and potential 
for personalized feedback [13]. For older adults, mHealth 
interventions can overcome traditional barriers such as 
limited mobility, geographic isolation, or lack of in-per-
son resources [13, 20, 21]. Furthermore, Behavior change 
techniques (BCTs) are a systematic set of 93 strategies 
that can be utilized to develop and implement various 
mHealth interventions for sedentary behavior [16]. Stud-
ies have shown [22, 23] that mHealth-based interventions 
incorporating BCTs (e.g., self-monitoring, goal setting, 
prompts) potentially reduce sitting time in older adults, 
highlighting its potential as a scalable solution.

Therefore, this study aims to identify key barriers and 
facilitators to reducing sedentary behavior among sed-
entary and non-sedentary older adults, and to examine 
how these factors manifest across different dimensions. 
By systematically analyzing interview data, and deepen-
ing the understanding of population-specific challenges 
and motivators, thereby informing the development of 
tailored mHealth interventions.

Methods
Study design
A descriptive qualitative study design was employed to 
gain in-depth insights into the factors influencing seden-
tary behavior among older adults. This approach allowed 
for a detailed exploration of older adults’ psychological 
and physical capabilities, social and physical opportuni-
ties, and reflective and autonomous motivations related 
to sedentary behavior through semi-structured inter-
views conducted between July 2024 and September 2024. 
Consolidated Criteria for Reporting Qualitative Research 

Conclusion  Sedentary older adults face barriers such as low awareness of health risks, lack of regulation strategies, 
and insufficient social support, while non-sedentary older adults demonstrate higher confidence, better self-
regulation, and engage in structured activities supported by cues such as mobile health reminders.
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(COREQ) checklist was used in this study to report the 
findings [24].

Theoretical framework
The Medical Research Council recommends that 
researchers developing complex interventions should 
have a theoretical understanding of the change process, 
which can be informed by existing evidence, theoreti-
cal frameworks, and, where necessary, qualitative inter-
views [25, 26]. The COM-B model and the TDF will guide 
the qualitative analysis of factors influencing sedentary 
behavior among older adults. With its core component, 
the COM-B model, identifies Capability, Opportunity, 
and Motivation, as the essential elements driving behav-
ior. These three factors interact dynamically to determine 
whether a behavior can be initiated or sustained. The 
COM-B model has been successfully applied in various 
contexts, such as occupational sedentary behavior, physi-
cal activity, smoking cessation, stroke rehabilitation and 
diabetes prevention [16, 17, 27]. To better understand 
the behavior change process, the TDF is used to sys-
tematically analyze behavioral determinants. The TDF 
encompasses 14 domains and is often combined with the 
COM-B model to provide a more detailed analysis of fac-
tors influencing behavior (Fig. 1A, B) [28, 29] (Table 1).

Setting
This study was conducted in two community hospitals in 
Hangzhou, Zhejiang Province, China.

Participants
Older adults were recruited using a purposive sampling 
method. Inclusion criteria for this study included: (a) 
aged 60 years or older; (b) able to communicate effec-
tively in Mandarin or local dialect; and (c) capable of pro-
viding informed consent. All older adults recruited were 
willing to participate in the interviews. Participant char-
acteristics (e.g., age, gender, marital status) were collected 
through a structured questionnaire administered prior to 
the interviews. Older adults were categorized as seden-
tary or non-sedentary based on self-reported sitting time 
collected through a demographic characteristics ques-
tionnaire and confirmed verbally during the interview. 
Sedentary classification was assigned to those report-
ing > 8 h/day of sitting time, consistent with the Canadian 
24-Hour Movement Guidelines for Adults [12], while 
non-sedentary participants reported ≤ 8 h/day.

Data collection
This study utilized semi-structured, face-to-face in-depth 
interviews as the primary method for data collection, 
which is suitable for exploring older adults’ perceptions 
and opinions on sedentary behavior. To ensure the objec-
tivity, trustworthiness, and richness of the collected data, 

Fig. 1  COM-B model (A) and TDF framework (B)
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the interview guide was systematically developed based 
on the COM-B model and the TDF. The guide specifi-
cally targeted the psychological and physical capabili-
ties, social and physical opportunities, and reflective and 
autonomous motivations of sedentary behavior, ensuring 
a comprehensive understanding of barriers and facilita-
tors of reducing sedentary behavior. Detailed compo-
nents of the interview guide are provided in Table 1.

All interviews were conducted by a Ph.D. candidate 
(SC) and a specialist nurse in geriatric care (DS), both 
trained in qualitative study and semi-structured inter-
viewing techniques. To maintain consistency, the inves-
tigator and older adults were unknown to each other 
before the interviews, which were conducted in quiet 
settings, such as community centers. Field notes were 
taken during the interviews to capture contextual details. 
The duration of the interviews ranged from 15 to 30 min. 
The audio recordings were transcribed verbatim by the 
researcher within 24 h of each interview to ensure data 
accuracy in the data. The transcriptions were then ana-
lyzed, and data saturation was assessed as each transcript 
was reviewed. The interviews continued until no new sig-
nificant information emerged, ensuring data saturation 
was achieved [30]. The data collection process spanned 
from July 2024 to September 2024.

Data analysis
Inductive thematic analysis was employed for the data 
analysis. Thematic analysis is a method used to identify, 
analyze, organize, describe, and report themes within 

a dataset [24]. Three coders, two Ph.D. students (SQC, 
JKY) and a master’s student (AK), all with strong back-
grounds in qualitative research and thematic analysis, 
had received formal instruction in qualitative study 
methods before conducting this study, and each indepen-
dently coded the transcripts. Initial codes were synthe-
sized into lower-order themes (LOTs) for sedentary and 
non-sedentary older adults, which were cross-checked 
by the coders to ensure alignment with the data. Subse-
quently, these LOTs were systematically organized into 
higher-order themes (HOTs) by mapping them to the 
COM-B model and the Theoretical Domains Framework 
(TDF), capturing the psychological and physical capa-
bilities, social and physical opportunities, and reflective 
and automatic motivations underlying sedentary behav-
ior among older adults. Conflicting codes were discussed 
among the coders (SC, JY, AK) and, if necessary, resolved 
with senior researchers (LY and EG) to reach a consensus. 
To ensure the credibility of the findings, we adopted the 
criteria proposed by Lincoln and Guba [31], focusing on 
credibility, transferability, dependability, and confirmabil-
ity. Transferability was supported by providing detailed 
descriptions of the study settings and older adults, allow-
ing readers to assess the applicability of findings to other 
contexts. QRS NVivo software (version 14) was utilized 
for data management and to assist in the coding process.

Ethics approval and consent to participate
Ethical approval for this study was granted by the Ethics 
Committee of Zhejiang University (K2023150). The study 

Table 1  Interview guide
COM-B Model TDF Questions
Psychological 
Capability

Knowledge What do you know about sedentary behavior? Could you describe your understanding of 
sedentary behavior in detail?

Behavioral Regulation If you sit for an extended period, do you use any apps or methods to interrupt your seden-
tary behavior?

Memory, Attention, and Deci-
sion Processes

What are the reasons that lead you to sit for extended periods? Do you use any prompts?

Physical Capability Skills How much do you know about sedentary behavior? What skills do you think are required to 
reduce sedentary behavior? Do you need behavioral counseling for sedentary reduction?

Social Opportunity Social Influence How do your friends or others help or hinder your efforts to reduce sedentary behavior?
Physical Opportunity Environmental and Resource 

Factors
What work or home environmental factors support or hinder your efforts to reduce seden-
tary behavior?

Reflective Motivation Social/Professional Roles and 
Identity

To what extent do you consider reducing sedentary behavior to be part of your social role? 
Why do you think reducing sedentary behavior is important for you?

Belief in Capabilities How confident are you in your ability to reduce sedentary behavior? What factors increase 
or decrease your confidence?

Belief in Consequences What do you think are the benefits of reducing sedentary behavior? What specific benefits 
do you think it could bring?

Automatic Motivation Optimism What positive outcomes do you think reducing sedentary behavior could bring? How 
confident are you in achieving these outcomes?

Intention Do you plan or intend to reduce sedentary behavior? Why or why not?
Goals When reducing sedentary behavior, what are your goals?
Reinforcement What do you think motivates you to reduce sedentary behavior?
Emotions How do you think reducing sedentary behavior would make you feel?
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was conducted in accordance with the ethical principles 
outlined in the Declaration of Helsinki. Written informed 
consent was obtained from all participating older adults 
prior to their inclusion in the study. The consent process 
included detailed information about the study purpose, 
procedures, potential risks and benefits, confidentiality 
measures, the voluntary nature of participation, and the 
right to withdraw at any time. Participants also provided 
explicit permission for the publication of anonymized 
findings derived from their responses. Strict confidential-
ity was maintained throughout the research process.

Results
A total of 29 older adults participated in this study, com-
prising 11 males and 18 females, aged between 60 and 73 
years, predominantly married older adults. They lived in 
villages, towns, or cities, either with their spouse, chil-
dren, or alone. Educational levels ranged from primary 
school to graduate degrees, with the majority having a 
middle or high school education. Employment statuses 
varied; most older adults were retired, some were self-
employed, and a few were unemployed or actively work-
ing. Health insurance types included medical insurance 
or self-paid, and common health conditions were hyper-
tension, hyperlipidemia, hyperglycemia, and chronic dis-
eases. Table 2 provides a comprehensive overview of the 
older adults’ demographic characteristics.

Older adults were categorized as sedentary (n = 19) 
or non-sedentary (n = 10). We identified 94 and 54 
lower-order themes (LOTs) among sedentary and non-
sedentary participants respectively. The following ten 
higher-order themes were identified: Lack of Knowledge 
(and Limited Knowledge); Lack of Methods (and Avail-
able Methods); Sedentary Triggers (and Interruptions); 
Lack of Management (and Self-management); Lack of 
Social Support (and Available Social Support); Lack of 
Environmental Support (and Available Environment Sup-
port); Perceptions and Conflicts (and Importance and 
Effort); Lack of Confidence (and Confidence); Limited 
Belief (and Understanding Health Benefits); and Limited 
Motivation (and Sufficient Motivation). Comprehensive 
details regarding both barrier and facilitator factors are 
provided in Supplementary Material 1.

Capability (psychological capability)
Knowledge
Among sedentary older adults, there was a significant 
lack of knowledge about sedentary behavior. Many older 
adults could not clearly define what sedentary behavior 
entailed, often providing vague or incomplete explana-
tions. Some older adults focused only on sitting, while 
others described it as duration, such as “sitting for 
long periods.” A few older adults showed slightly more 
understanding, equating sedentary behavior with being 

motionless, such as “sitting or lying down without mov-
ing.” However, many older adults admitted to not under-
standing the concept at all. Select quotes from older 
adults are italicized below:

I don’t know about sedentary behavior. (S7)

Non-sedentary older adults demonstrated a generally 
better understanding of sedentary behavior than sed-
entary older adults. These individuals displayed a basic 
awareness of sedentary behavior, whereas very few did 
not understand the concept. Among those with knowl-
edge, one older adult provided a more detailed expla-
nation, identifying specific risks, such as its impact on 
energy flow and physical health.

Sitting for a long time affected the body’ s meridians. 
(N6)

Behavioral regulation
A lack of effective methods to interrupt sedentary behav-
ior was common among sedentary older adults. Many 
relied on hunger, urgent tasks, entertainment activities 
and physiological responses to initiate movement, while 
some older adults demonstrated spontaneous interrup-
tions, such as standing up after long periods of sitting. 
However, sedentary older adults did not report using 
electronic prompts to break their sedentary behavior.

There’s no method. When you’re hungry, it’s time to 
eat, you feel like, oh no, I have to get up to eat. (S19)

Non-sedentary older adults tend to interrupt sedentary 
behavior through spontaneous actions, such as standing 
up after prolonged sitting. Some older adults mentioned 
incorporating daily walking routines and using smart 
devices to prompt breaks and encourage movement.

Walking, I walk tens of thousands of steps every 
day. (N5)

Memory, attention, and decision processes
Sedentary older adults encountered multiple barriers to 
reducing their prolonged sitting habits. For the majority, 
leisure activities, such as playing mahjong, watching tele-
vision, or engaging in handicrafts, were the primary con-
tributors to extended periods of inactivity. Work-related 
demands, such as drawing or other desk-based tasks, and 
ingrained habits like a preference for inactivity, were also 
significant barriers to reducing prolonged sitting. For a 
smaller portion of older adults, religious practices, physi-
cal limitations, and aging further exacerbated sedentary 
behavior, as reduced mobility and discomfort led to an 
increased reliance on sitting and resting. Moreover, the 
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absence of structured reminders or external prompts to 
interrupt sedentary behavior was a significant barrier for 
sedentary older adults.

No (reminders). (S4)

Non-sedentary older adults demonstrated fewer bar-
riers to maintaining activity and displayed a more bal-
anced approach to breaking sedentary behavior. Leisure 
activities, such as playing mahjong, occasionally led to 
prolonged sitting, though these periods were typically 
shorter and less frequent. Fatigue was another factor con-
tributing to sitting behavior, as some older adults opted 
to rest when tired. Certain older adults relied on external 
aids to assist in breaking sedentary behavior, with phone 
reminders serving as an effective tool.

If I’ve been looking at my phone for too long, it auto-
matically reminds me, “You need to rest, you need to 
rest!” (N9)

Capability (psychological capability)
Sedentary older adults demonstrated a lack of under-
standing and awareness of effective strategies to manage 
sedentary behavior, with limited knowledge of methods 
for improvement. Their behavior was largely influenced 
by task demands, and while physical activity or parent-
child interactions occasionally interrupted sedentary 
time, they regarded behavioral counseling for sedentary 
reduction as unnecessary and irrelevant, often citing 
time constraints or limited access to structured opportu-
nities as additional barriers to reducing sedentary behav-
ior. However, a minority acknowledged the potential 
benefits of behavioral counseling for sedentary reduction 
and expressed openness to learning strategies for reduc-
ing sedentary behavior.

I don’t have (any methods to improve sedentary 
behavior). (S1)

In contrast, non-sedentary older adults recognized 
the negative impact of sedentary behavior on health. 
Among the reported skills, some older adults described 
task-driven actions, such as engaging in physical activity 
when prompted by specific tasks or responsibilities. They 
displayed a slightly better understanding of strategies 
for reducing sedentary behavior. Many recognized the 
importance of breaking long periods of sitting and imple-
mented simple yet intentional strategies, such as stand-
ing after extended sitting or incorporating walking into 
their daily routines. Their attitudes were more mixed: 
while some felt self-reminders were sufficient and saw 
little need for formal behavioral counseling for sedentary 

reduction, others remained uncertain about the potential 
value of formal counseling.

Stand more, sit less. (N6)

Opportunity (social opportunity and physical opportunity)
Sedentary older adults experienced certain limitations in 
terms of social support. Some older adults lacked clear 
social encouragement, while others mentioned receiv-
ing occasional reminders or support from those around 
them, such as family members (e.g., sons or partners), to 
promote activity. A few older adults noted that friends 
or family members sometimes tried to involve them in 
social activities. Many sedentary older adults pointed out 
that work and environmental conditions made it chal-
lenging to interrupt sedentary behavior. For instance, 
some older adults mentioned that their work required 
prolonged sitting or that their environment was not 
conducive to frequent movement. Others highlighted 
how their home environment could reinforce sedentary 
behavior, such as habitual sitting post-retirement. How-
ever, some older adults did not perceive external factors 
as barriers to reducing sedentary behavior and even men-
tioned that family support or engaging in activities like 
childcare could help them break sedentary patterns.

I don’t have any social or environmental sup-
port. (S5)

In contrast, non-sedentary older adults exhibited more 
positive characteristics regarding social support. They 
often referenced explicit encouragement from family 
members or companions, such as reminders to avoid pro-
longed sitting or engaging in social activities with friends. 
However, some non-sedentary older adults reported 
receiving no external help or support and instead relied 
entirely on their self-awareness to adjust their behavior. 
Regarding environmental and resource factors, non-
sedentary older adults demonstrated greater adaptability. 
While some cited external conditions, such as weather, 
as obstacles to activity, they often found ways to inter-
rupt sedentary behavior through daily tasks, household 
chores, or outdoor activities. Some older adults men-
tioned housework, taking care of children, or grocery 
shopping as effective means to avoid prolonged sitting. 
Moreover, retirement status was seen as an opportunity 
rather than a barrier, with non-sedentary older adults 
leveraging their flexible schedules to incorporate regular 
physical activity and achieve higher levels of movement.

I have been retired for 17 years, doing housework, 
cooking (improving sedentary behavior) and living 
alone. (N2)
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Motivation (reflective motivation)
Many sedentary older adults acknowledged the impor-
tance of reducing prolonged sitting, but their under-
standing of its significance varied. Some older adults 
recognized it as important for health but were unsure 
of its full impact. Others emphasized the importance of 
interrupting sedentary behavior but found it difficult to 
change due to ingrained habits or external constraints. 
For some, sedentary behavior had not yet become a 
fundamental part of their identity, but they still felt that 
making changes was impossible, expressing a sense 
of resignation and lack of control over their behavior. 
Regarding self-efficacy, many lacked confidence in their 
ability to reduce sedentary behavior, often citing barriers 
to reducing sedentary behavior, such as work demands 
environments that reinforced sitting.

(Confidence) doesn’t seem to be high. I can’t avoid 
sitting. I sit more than I should. (S1)

In contrast, non-sedentary older adults demonstrated 
higher levels of motivation and confidence in manag-
ing their sedentary behavior. The majority of these older 
adults recognized the importance of maintaining activity, 
often framing it as essential for their overall health and 
well-being, particularly in older age. These older adults 
often balance activity and rest, integrating short periods 
of sitting with intentional movement. Many expressed 
confidence in staying active and cited specific benefits, 
such as improved overall health, relief from constipation, 
feeling more at ease when walking, and enhanced neck 
and lumbar function.

Improving sedentary behavior is good for health, I’m 
confident, and I pay attention to it. (N2)

Motivation (automatic motivation)
Many sedentary older adults reported lacking confidence 
in achieving positive outcomes through reducing seden-
tary behavior. Nevertheless, some older adults expressed 
confidence or even high confidence. A few older adults 
demonstrated complete confidence in the effectiveness of 
such changes. Most older adults expressed a willingness 
to reduce sedentary behavior. However, a few indicated 
a reluctance to change, citing a preference for the per-
ceived comfort of prolonged sitting. Many older adults 
lacked clear improvement plans. Nonetheless, some 
older adults had specific objectives, primarily aimed at 
improving physical health, alongside secondary goals 
such as reducing sedentary time, increasing physical 
activity, and achieving emotional stability. Their motiva-
tion often stemmed from a desire to maintain physical 
health or meet the demands of daily activities, such as 
cooking, moving more to counteract sedentary behavior, 

and alleviating back pain. Emotionally, sedentary older 
adults generally reported mild improvements in physi-
cal and mental comfort, although some felt that reducing 
sedentary behavior did not result in significant psycho-
logical benefits.

My son watches me sitting all day at home, but I 
think if I stand too long, I need to sit again. I still 
want to sit. (S1)

Non-sedentary older adults, on the other hand, exhibited 
higher levels of confidence and optimism about the ben-
efits of reducing sedentary behavior. They firmly believed 
that such changes could substantially improve their 
physical health. These older adults consistently expressed 
a strong willingness to adopt and maintain behavioral 
improvements, with clearly defined goals. Some aimed 
to control blood sugar levels, increase physical activity to 
maintain health, or reduce the burden of health concerns 
on family members. They relied not only on established 
exercise habits but also on motivations, such as improv-
ing blood sugar levels and overall health to sustain their 
efforts. Unlike the sedentary older adults, all but one 
respondent reported finding the changes effective, with 
many experiencing greater satisfaction and physical 
comfort.

I have this habit, after sitting for a while, I definitely 
stand up, move my legs, and move my knees. I’m def-
initely concerned about sitting for too long. (N3)

Discussion
To our knowledge, this study is the first to systematically 
explore the barriers and facilitators of reducing seden-
tary behavior among sedentary and non-sedentary older 
adults using the COM-B model and the TDF. The findings 
revealed significant barriers to reducing sedentary behavior 
across multiple dimensions for sedentary older adults, while 
non-sedentary older adults exhibited more factors that pro-
moted behavior change. Notable differences were identified 
between the two populations in psychological capability, 
physical capability, social opportunities, physical opportuni-
ties, reflective motivation, and automatic motivation. These 
novel insights highlight the multifaceted factors affecting 
sedentary behavior and offer critical guidance for design-
ing future targeted intervention strategies. Based on previ-
ous studies [32, 33], when facilitators that support behavior 
change are already present among participants, emphasiz-
ing them further in the intervention may lead to ceiling 
effects. To enhance the effectiveness of the intervention, it 
is more beneficial to concentrate on overcoming the barri-
ers to reducing sedentary behavior. Therefore, this study will 
mainly focus on barrier-related factors to sedentary behav-
ior reduction.
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Our study found that psychological capability deficits 
among sedentary older adults were primarily character-
ized by a lack of understanding of sedentary behavior and 
an absence of structured methods to consistently inter-
rupt prolonged sitting. Many older adults lacked elec-
tronic reminders or other systematic strategies to support 
behavior change. Older adults often deem traditional 
behavioral counseling for sedentary reduction inacces-
sible due to time constraints or limited availability, such 
as residing far from behavioral counseling for sedentary 
reduction centers. We also found that most older adults 
engage in sedentary behavior due to activities such as 
handicrafts, playing Mahjong, watching television, and 
other forms of entertainment. Factors such as aging, 
physical limitations, and personal habits also contribute 
to their prolonged sitting. In contrast, non-sedentary 
older adults exhibited more substantial psychological 
capabilities, including a clearer understanding of sed-
entary behavior and the ability to implement simple yet 
effective strategies, such as setting smartphone remind-
ers or integrating walking into their daily routines. Ojo et 
al. [18], emphasized that knowledge is a critical domain 
within the TDF. Gardner et al. [34] emphasized educa-
tion, environmental restructuring, and self-monitoring 
as promising BCTs. By integrating these techniques into 
mobile apps or wearable devices, older adults can access 
short videos, audio guides, or text reminders anytime and 
anywhere to learn about the risks of sedentary behavior 
and strategies to reduce it. This approach minimizes reli-
ance on in-person behavioral counseling for sedentary 
reduction, providing a more accessible, personalized, and 
adaptable intervention for older adults.

Specifically, for psychological capability, knowledge-
related BCTs provide information about health out-
comes, such as offering sedentary behavior-related 
knowledge and information on the benefits of reduc-
ing sedentary time through the mHealth platform. For 
behavioral regulation, BCTs such as prompts/cues and 
self-monitoring can be employed, where the platform 
provides reminders and allows older adults to track sed-
entary behavior, including the type, duration, frequency, 
and/or intensity. For memory, attention, and decision 
processes, BCTs, such as prompts/decisions can be used, 
such as setting timed reminders to break sedentary peri-
ods and encourage regular activity, helping to create a 
positive environment for reducing sedentary behavior. 
The BCTs of goal-setting (behavior) can also be incorpo-
rated, where the platform sets goals to reduce sedentary 
behavior. For physical capability, skills-related BCTs can 
include behavioral modeling, where the platform offers 
examples of successful sedentary behavior interruption, 
demonstrating accurate and standardized techniques 
for older adults. The BCT of instruction on how to per-
form behaviors can also be used, to inform older adults 

about areas needing improvement in reducing sedentary 
behavior. BCTs, such as behavioral practice/rehearsal, 
can also be implemented, encouraging older adults to 
practice and repeatedly apply sedentary behavior inter-
ruption strategies.

Furthermore, our study found that social and physical 
opportunities are also critical external factors influencing 
sedentary behavior, which aligns with previous findings 
of Ojo et al. and De Cocker et al. [18, 35]. Sedentary older 
adults often lack clear social support, and receive mini-
mal reminders or encouragement from family members 
and friends, with some older adults reporting no social 
interaction at all. This lack of support reinforces seden-
tary behavior patterns. Environmental constraints, such 
as work requiring prolonged sitting or limited space for 
physical activity at home, further hinder older adults’ 
behavior change. In contrast, non-sedentary older adults 
benefit from significantly stronger social support, with 
family and friends actively participating in maintaining 
their active behavior. They also demonstrate flexibility in 
overcoming external challenges, such as weather condi-
tions, by incorporating activities like household chores to 
maintain higher levels of physical activity.

To address the lack of social and physical opportunities 
among sedentary older adults, combining the mHealth 
platform with BCTs focused on social support may be 
highly effective. Previous studies [22, 36–38] have imple-
mented social support strategies through mHealth plat-
forms to reduce sedentary behavior. These platforms have 
interactive features that allow participants to share activ-
ity logs with family and friends and exchange encourag-
ing messages. The studies mentioned above employed the 
BCT of emotional support, suggesting that older adults 
invite family members, friends, or colleagues to regularly 
break up sedentary behavior together. The BCT of behav-
ior regulation can incorporate social support by offer-
ing suggestions on how to regularly interrupt sedentary 
behavior through the mHealth platform. Additionally, 
social environment restructuring can encourage older 
adults to form connections with individuals who are less 
inclined toward sedentary activities [16]. In cases of bad 
weather, the mHealth platform can also suggest practical 
social support strategies, such as engaging in sedentary 
behavior interruption or indoor exercises.

Inadequate reflective and automatic motivation posed 
significant challenges for sedentary older adults in chang-
ing their behavior. For reflective motivation, sedentary 
older adults showed varying levels of confidence. Most 
sedentary older adults lacked confidence in the outcomes 
of reducing sedentary behavior, doubting whether sed-
entary behavior change could bring noticeable benefits. 
By contrast, non-sedentary older adults displayed much 
higher confidence, firmly believing that reducing seden-
tary behavior could significantly enhance their health, 
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including improving blood sugar control, reducing joint 
pain, and increasing vitality. Although sedentary older 
adults recognized the importance of reducing seden-
tary behavior, particularly its potential health benefits, 
many older adults struggled to translate this awareness 
into action due to a lack of motivation, unclear goals, 
and ingrained habits. Some older adults admitted that, 
despite understanding the risks of prolonged sitting, 
they felt unmotivated or perceived sedentary behavior as 
unchangeable, often citing external barriers to reducing 
sedentary behavior like family or work environments.

In contrast, non-sedentary older adults demonstrated 
stronger reflective and automatic motivation. They had 
clear goals and a strong belief in the health benefits of 
reducing sedentary behavior, as well as taking consis-
tent action through strategies such as standing intervals 
and daily walking. Their motivation was often driven by 
internal needs, such as relieving constipation, reduc-
ing discomfort, and improving longevity, reinforced by 
their active habits. These findings highlight that enhanc-
ing reflective and automatic motivation is essential for 
encouraging behavior change in sedentary older adults. 
Based on Zelle et al., increasing self-efficacy by persuad-
ing older adults to believe in their ability to perform a 
behavior and encouraging them to do so is an effective 
strategy [39]. Therefore, future studies could employ the 
BCT of commitment, where older adults are encouraged 
to confirm or reaffirm their commitment to starting, 
continuing, or resuming regular attempts to reduce sed-
entary behavior using terms such as “strongly,” “commit,” 
“high priority,” or “I will.”

Positive reinforcement mechanisms, such as finan-
cial rewards or real-time feedback, could further sustain 
behavior change and enhance a sense of achievement [16]. 
Studies by Gardner et al. and Lyons et al. [34, 38] empha-
size the effectiveness of self-monitoring, goal setting, and 
economic incentives in promoting sedentary behavior 
change. Lyons et al. [38] applied the BCT of reward and 
punishment, such as providing feedback icons and offer-
ing financial incentives (participants received $100 after 
completing assessments). The BCT of health outcome 
information could be utilized, where the mHealth platform 
provides information on the benefits of interrupting sed-
entary behavior via videos. The BCT of credible sources 
could be employed by presenting videos from healthcare 
professionals emphasizing the importance of interrupt-
ing sedentary behavior. The BCT of prompt/cue could 
remind older adults to interrupt their sedentary behav-
ior, while The BCT of feedback on behavior could inform 
them about their activity, such as how many steps they 
have taken each day. The BCT of self-monitoring could be 
used to track the type, duration, frequency, and/or inten-
sity of sedentary behavior. The BCT of behavioral mod-
eling could provide examples of older adults regularly 

interrupting sedentary behavior. The BCT of behavioral 
contract could be implemented by having older adults 
sign a contract via the mHealth platform to ensure regular 
interruption of sedentary behavior. The BCT of goal set-
ting could be used to set specific goals for improving sed-
entary behavior. The BCT of action planning could assist 
users in creating a schedule and selecting times to inter-
rupt their sedentary behavior, while the BCT of behavior 
goal review could allow older adults to check whether 
their performance aligns with their goals and adjust their 
future targets accordingly. Additionally, a previous study 
[40] shows that older adults with anxiety and/or depres-
sion tend to be more sedentary and have lower adherence 
to physical activity. This suggests that healthcare providers 
could apply the BCT of reducing negative emotions from 
inadequate autonomy-related motivation by offering guid-
ance on how to manage negative emotions and explaining 
how interrupting sedentary behavior can help alleviate 
these emotions.

Although sedentary behavior intervention strategies 
have been developed for occupational populations [17, 
18], studies and practical interventions targeting older 
adults remain significantly inadequate. Due to their 
unique physiological characteristics and lifestyles, older 
adults require more personalized and scientifically tai-
lored intervention approaches [2]. Based on the findings 
of this study, adopting the COM-B model and the TDF, 
future studies should prioritize developing mHealth 
intervention tools tailored for older adults in China. 
These interventions must not only accurately assess the 
sedentary behavior patterns of older adults but also pro-
vide targeted interventions based on specific sedentary 
activities, such as watching television or playing mah-
jong. Furthermore, these interventions should integrate 
BCTs, such as education, reminders, and goal-setting, 
to enhance adherence to interventions, enabling older 
adults to gradually reduce sedentary time. In addition, 
future studies should focus on evaluating the long-term 
effectiveness of these interventions, particularly their sus-
tainability and stability in the daily lives of older adults. 
The design of these interventions should emphasize per-
sonalization and usability to ensure high engagement 
and adherence over time. These interventions should be 
adaptable and scalable to facilitate their implementation 
across different regions and cultural contexts, thereby 
addressing the diverse health needs of older adult popu-
lations worldwide. By developing scientifically grounded 
and technology-driven interventions, it will be possible 
to provide systematic solutions for managing sedentary 
behavior in older adults.

Strengths and limitations
This study offers several key advantages. Firstly, the 
study applies the COM-B model and the TDF, which 
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are widely recognized frameworks for understand-
ing behavior change. This approach not only facilitates 
the systematic identification of the psychological and 
physical capabilities, social and physical opportunities, 
and reflective and autonomous motivations related to 
sedentary behavior among older adults but also sheds 
light on the mechanisms underlying behavior change. 
Secondly, incorporating both sedentary and non-seden-
tary older adults provides us with comparative insights 
into barriers and facilitators of reducing sedentary 
behavior, which are critical for tailoring interventions. 
Thirdly, these findings provide valuable information for 
the development of targeted interventions, particularly 
mHealth platform, by identifying specific behavioral, 
environmental, and motivational factors to address. 
However, this study has certain limitations. Firstly, it 
focused exclusively on older adults within the Chi-
nese context, potentially limiting the generalizability of 
the findings to other cultural or geographical settings. 
To ensure broader applicability, future studies should 
validate these findings across diverse populations and 
regions. Secondly, this study captured older adults’ 
perspectives on sedentary behavior and the decision-
making mechanisms influencing their actions. However, 
it did not include input from healthcare profession-
als, which could provide valuable insights for practical 
intervention design.

Conclusion
Sedentary older adults faced barriers to reducing seden-
tary behavior, such as low awareness of health risks, lack 
of regulation strategies, and insufficient social support. 
In contrast, non-sedentary older adults demonstrated 
greater confidence, stronger self-regulation abilities, and 
engagement in structured physical activities, such as reg-
ular walking, often supported by cues like mobile health 
reminders. To address these challenges, a combination 
of BCTs such as education, self-monitoring, prompts, 
goal-setting, behavioral modeling, feedback, practice, 
social support, and environmental restructuring, can be 
employed to enhance older adults’ capability, opportu-
nity, and motivation to reduce sedentary behavior. Future 
studies should utilize the COM-B model and the TDF to 
design targeted mHealth interventions, focusing on iden-
tifying the most effective combinations of BCTs to opti-
mize behavior change among older adults.
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