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Background: Sedentary behavior is an independent risk factor for disease progression and mortality in COPD patients. However,
there is a lack of systematic research on its intervention strategies in China. We provide, in a domestic context, a scoping synthesis of
this field that underscores the necessity for more robust and localized research.

Purpose: This scoping review aims to clarify the characteristics, effectiveness, and BCTs of sedentary behavior interventions for
COPD patients.

Methods: Following the scoping review method proposed by Arksey. A comprehensive search was conducted across eight electronic
databases, including PubMed, Embase, the Cochrane Library, Web of Science, CNKI, WanFang Data, CBM, and VIP. The search time
frame encompassed records from the inception of each respective database up to August 20, 2025. The study selection, data extraction,
and coding of the BCTs were all performed independently by two researchers.

Results: The 6 included studies (comprising 4 RCTs, one quasi-experimental, and one case-control study) were primarily conducted
in China and Europe, with sample sizes ranging from 30 to 327 and intervention durations of 6 to 24 weeks. Four studies reported
reduced sedentary time, while two found no statistically significant difference. Guided by the BCW, the interventions in four studies
included components such as knowledge education, use of wearable devices, and Nordic walking. Applied BCTs (Goals and Planning,
Feedback and Monitoring, etc) primarily targeted the COM-B components of Psychological Capability and Reflective Motivation.
Conclusion: The combined evidence suggests that most interventions reduce both total daily sedentary time and prolonged sitting
bouts. However, the evidence base remains limited by regional concentration, short follow-ups, and heterogeneity.

Keywords: chronic obstructive pulmonary disease, sedentary behavior, intervention strategies, behavior change techniques, behavior
change wheel, accelerometry

Introduction

Sedentary behavior was defined as any waking behavior characterized by an energy expenditure of <1.5 metabolic
equivalents (METs) while in a sitting, reclining, or lying posture, not only increases the risk of overweight and obesity
when practiced long-term but is also significantly associated with various chronic disease risks." Physical inactivity is
defined as insufficient amounts of moderate-to-vigorous physical activity (ie, not meeting specified physical activity
guidelines)” Sedentary behavior not only has a high incidence in patients with chronic obstructive pulmonary disease
(COPD), but also has been identified as an independent risk factor for the development of COPD. Related study showed
that patients with COPD spend approximately 62.6% of the day in sedentary activities, which can significantly increase
the risk of hospital readmission, acute exacerbation, and mortality among COPD patients, and can also be linked to

a diminished quality of life.* For COPD patients, some individual studies have reported large association estimates such
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as a 42% higher mortality risk per hour of increased sedentary time, but results vary across studies.* The results of
a systematic review showed that the sedentary time of COPD patients is about 447 minutes per day, which is far beyond
the safe threshold and may exacerbate disease progression and increase the risk of complications.” At present, foreign
studies mainly focus on the relationship between sedentary behavior and chronic diseases such as cardiovascular disease
and stroke, as well as aging-related biomarkers and mental health.®® In contrast, sedentary behavior, especially in the
specific population of COPD patients, has been understudied. Guidelines suggest that replacing sedentary behavior with
low-intensity or moderate-to-vigorous intensity physical activity reduces the risk of all-cause death.® Given that the
origin of this causal pathway lies in the behavior itself, effective interventions require precise targeting of its actionable
levers. For example, “Breaking Persistent Sitting” can reverse metabolic inhibition through behavior shaping and cueing
techniques; “Wearable device feedback” relies on self-monitoring technology to visualize abstract sedentary behavior to
improve behavioral awareness; Motivational interviewing (MI) was used to maintain long-term change by resolving
ambivalence and strengthening self-regulation. It can be seen that the above intervention strategies essentially rely on the
identification, guidance and consolidation of individual behavior patterns, which is the core category of Behavior Change
Techniques (BCTs). However, intervention studies in this field have small sample sizes, short follow-up periods,
heterogeneity of intervention components, inconsistent reporting, and lack of standardized coding and theoretical
correlates of BCTs. Because SB is usually not a planned activity but occurs in daily life, recalling daily amounts of
sedentary time is difficult, and self-reported measures are often biased. Devices such as accelerometers and inclinometers
have high accuracy, which can be used to objectively measure SB and are more accurate than self-report.'® Device data
provide objective, continuous, and high-resolution behavioral records, which are particularly suited for quantifying key
dimensions such as total sedentary time, prolonged sitting bouts, and breaks in sitting.

Based on the current evidence, the sedentary behavior of COPD patients can be viewed as a behavior pattern driven
by a vicious cycle of “symptom-avoidance”: the core symptoms of the disease (such as dyspnea and physical decline)
encourage patients to adopt activity avoidance strategies to avoid discomfort, which is directly manifested as prolonged
sedentary time. In turn, prolonged sitting can exacerbate physical decline and dyspnea, creating a self-reinforcing loop. In
addition, factors such as severity of illness, frequency of acute exacerbations, burden of comorbidities, and seasonal
variation act as important moderators, which further modulate the strength of this cycle and the manifestation of
sedentary behavior by influencing symptom burden and environmental conditions.'"'* In addition, there is a lack of
description of the characteristics, effectiveness, and BCTs of the existing intervention strategies to reduce sedentary
behavior in COPD patients. Therefore, this review uses behavior change as the core framework to explain the
intervention strategies corresponding to sedentary time in COPD patients. The COM-B model believes that behavior
change is the result of the interaction of Capability, Opportunity and Motivation, that is, the intervention for reducing
sedentary behavior in COPD patients can be carried out from the above three aspects. Specifically, Physical and
Psychological Capability, such as disease knowledge and self-monitoring skills; Physical and Social Opportunity, such
as vibratory prompts from wearable devices and social support; and Reflective and Automatic Motivation, such as
awareness of health consequences and the disruption of sedentary habits. Corresponding intervention functions include
education, enablement, environmental restructuring, and training. Unlike previous intervention strategies that mainly
focused on the number of steps or moderate-to-vigorous intensity physical activity (MVPA), the objective of this review
is to systematically evaluate intervention strategies that affect sedentary behavior in patients with COPD and analyze
their effects on sedentary time. Specifically, we will explore intervention types, BCTs, devices and metrics, and direction
and consistency of effects. These interventions have clinically important implications for improving physical health and
quality of life in patients with COPD by reducing prolonged sitting and increasing activity breaks.

Methods

This study follows the scope review method framework proposed by Arksey,'® and the specific implementation steps are
as follows: (i)Clarify the research questions; (ii)Search relevant literature; (iii)ldentification of included literatures; (iv)
Data extraction; (v)Organize and analyze the data and report.

2 https: International Journal of Chronic Obstructive Pulmonary Disease 2026:21



Fang et al

The specific research questions covered the following three aspects: (i)What are the specific intervention strategies for
sedentary behavior in COPD patients, and what are their general characteristics? (i) What are the main components of these
intervention strategies? What BCTs do they employ? (iii)What are the actual effects of these intervention strategies?

Search Strategy

A comprehensive search was conducted in PubMed, Embase, Cochrane Library, Web of Science, CNKI, WanFang Data,
CBM, and VIP databases. The search formula was constructed using subject headings plus free words and Boolean logic
connectives. A citation tracing strategy was implemented to ensure the comprehensiveness of the search, and the search
time spanned all relevant literature data up to August 20, 2025.See Table 1 for PubMed search strategy as an example.

Eligibility Criteria
The inclusion criteria were (i) population:Patients who met the international diagnostic criteria for COPD, aged >18 years
old. (ii) Intervention strategy: Any strategy to reduce or interrupt the occurrence of sedentary behavior in different
Settings. (iii) Control: no limit. (iv) Outcome measures: included but were not limited to sedentary time, 6-minute walk
distance, number of steps per day, exercise capacity, and walking time. (v) Study type: Intervention study (randomized
controlled, before-after control).

The exclusion criteria were (i) No full-text literature was available in Non-Chinese or English or duplicate literature. (ii)
Literature of the study protocol only. (iii) Meeting abstracts and reports that could not be extracted or had incomplete data.

Study Selection

Two independent researchers strictly used Endnote 21 software to screen the literature according to the established
inclusion and exclusion criteria. By reading the title and abstract of the literature, after excluding the literature that
obviously did not conform to the theme, the remaining literature was read in full for further screening. In case of
disagreement during the screening process, consensus was reached through discussion or consultation with third-party
experts to ensure the accuracy and consistency of the screening results.

Data Extraction and Charting

Data extraction was performed independently by two investigators, and in case of disagreement, a third investigator was
consulted to reach consensus. Two coders independently extracted the text content describing the core components of the
intervention from the full-text reports of all included studies, and coded the BCTs strictly according to BCTv1.We clarify
that this study did not employ a statistical measure, such as Cohens kappa, to quantify inter-coder agreement.
Furthermore, we have indicated that intervention components were systematically categorized by mapping them to the
COM-B model. The extracted contents included: general information (such as author, publication time, country, etc),
basic characteristics of the sample (such as sample size), intervention in the control group, description of intervention
strategies in the intervention group (such as general characteristics of intervention strategies, specific content and BCTs

Table | Search Strategies of PubMed

Search Query

| ((((Pulmonary Disease, Chronic Obstructive MeSH Terms) OR (Pulmonary Disease, Chronic Obstructive Title/Abstract)) OR (Chronic
Obstructive Pulmonary Disease*Title/Abstract)) OR (COPD Title/Abstract)) OR (Chronic Obstructive Lung Disease Title/Abstract)

2 ((((((Sedentary Behavior MeSH Terms) OR (Sedentary Behavior Title/Abstract)) OR (sedentary activit* Title/Abstract)) OR (sedentary
lifestyle*Title/Abstract)) OR (sitting behavior* Title/Abstract)) OR (sedentary behavior*Title/Abstract)) OR (prolonged sitting Title/
Abstract)

3 (((((randomized controlled trial Publication Type) OR (randomized Title/Abstract)) OR (placebo Title/Abstract)) OR (controlled clinical

Title/Abstract)) OR (controlled before after study Title/Abstract)) OR (before after study Title/Abstract)
4 I AND 2 AND 3

Note: *: a truncation character used in the search strategies.
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used, etc), and outcome information (such as type of outcome and measurement time point). Descriptive analysis was
used to analyze the extracted data in this study.

Results

Results of the Search

A total of 485 literatures were collected by preliminary searching database and citation tracing. After removing duplicate
literatures, 317 literatures were left, and 314 literatures were left after further excluding literatures that could not obtain
full text. By carefully reading the title, abstract, and full text of the remaining literature, 6 literatures were finally selected

14719 of which 4 English and 2 Chinese studies. The literature screening process is shown in Figure 1.

for inclusion,
Summarise and Report the Results

A total of 6 articles were included in this study, and the studies were conducted in 4 countries, including China, Germany,
Austria, and Australia, showing the global attention and research on sedentary behavior intervention strategies. Most of

Records identified through database searching (n=485)

cochrane library (n=190),Web of
- Science(n=136),Embase(n=72),PubMed (n=45),
g CNKI (n=9), WanFang (n=10),CBM(n=15),VIP(n=8)
g
£
g - Records of duplicates removed
(n=168)
4
Titles and abstracts screened
(n=317)
D
= > Records excluded
(=
= (n=232)
G
o 4
Full-text articles assessed for
eligibility(n=85)
Full-text articles excluded
(n=79)
> Full text not available (n=1),
Duplicates(n=3), Study Protocols
>
= (n=25), Conference
2 y abstract with no
o Additional records identified research results(n=10),The content of
through reference search the study was inconsistent(n=41)
(n=1)
1)
3
<_3J Studies included for the review
= (n=6)

Figure | PRISMA flow diagram of literature selection.
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Table 2 Summary of Study Characteristics

Author, Year, Design Sample Size Intervention Setting Personnel COPD

Country (IG/CG) Methods of CG Severity/
Phenotype

Zhou'* Before - n=30 / Home, Nurse stable

2022 China after study Hospital

Lin et al'® RCT n=42/42 Education of knowledge Home, Multidisciplinary team | Not reported

2024 China Community

Xiang et al'® NRCT n=45/44 Education of knowledge Home, Multidisciplinary team stable

2023 China Hospital

Geidl et al'” RCT n=167/160 PA-related patient education Home, Clinical rehabilitation stages|—4

2021 Germany without a pedometer Hospital, PR team

Breyer et al'® RCT n=30/30 No exercise intervention Outdoors Professional Nordic stable

2010 Austria Walking instructor

Cheng et al'? RCT n=31/34 Health status was monitored | Home, PR Physiotherapist Not reported

2022 Australia by telephone

Abbreviations: |G, Intervention group; CG, Control group; PR, Pulmonary rehabilitation.

them were randomized controlled trials (n=4), and the included studies were published from 2010 to 2024, and most of
them were conducted after 2020 (n=5). The sample size ranged from 30 to 327. The basic characteristics of each
literature are detailed in Table 2. Patterns for the intervention are presented in Table 3 and the device. Outcome
measurements are presented in Table 4 and BCTs applied in the included 6 studies are presented in Table 5.

Characteristics and Contents of Intervention Strategies for Sedentary Behavior
This study showed that 4 studies'*'®!"
intervention strategies, and all of them were the Behavior Change Wheel (BCW) theory, which ensured the scientific

clearly explained the theoretical names used in the sedentary behavior

nature and effectiveness of the intervention strategies. The duration of the intervention varied between studies and ranged
from 6 weeks to 24 weeks. The interventions were mainly delivered by multidisciplinary teams (n = 2), physiotherapists
(n = 1), nurses (n = 1), professional Nordic Walking instructor (n =1), clinical rehabilitation team (n =1). The
interventions were primarily delivered as home-based (n=5). The sedentary behavior metrics analyzed were primarily
assessed using accelerometers (n=3) and questionnaires (n=2). The evaluation outcome indicators of the articles were
diverse, and the evaluation indicators of each study included sedentary time, and the evaluation time was diverse,
including 2 to 4 time points. In the study of Breyer et al, although the intervention time was three months, the evaluation
time included 6 months and 9 months, aiming to evaluate the long-term effect of Nordic walking exercise on improving
sedentary behavior of patients with chronic obstructive pulmonary disease'® The intervention contents were diversified,
including the construction of intervention program based on the ability, opportunity, and motivation of BCW theory, the
use of wearable devices, and Nordic walking exercise.

Behavior Change Techniques Used in Sedentary Behavior Intervention Strategies

Sedentary behavior interventions incorporated a variety of BCTs. Within the established taxonomy of 93 potential
BCTs,” the following were most commonly applied across the included studies: Goal setting (behavior)(1.1), Feedback
on behavior (2.2) Self-monitoring of behavior (2.3) and instruction on how to perform the behavior (4.1) were each
utilized in all six studies.'*'® Information about health consequences (5.1) was also frequently included, appearing in
four studies.'*"®'* The techniques of Repetition and substitution (8.1/8.2) were employed in three studies.'>'®'® Social

18,19 14,19

support (unspecified) (3.1) and Restructuring the physical environment (12.1) were each used twice, while Social

support (emotional) (3.3)'* and Social comparison (6.2)'* were applied only once. Notably, Goal setting (behavior)(1.1),
Feedback on behavior (2.2) Self-monitoring of behavior (2.3) and instruction on how to perform the behavior (4.1) were

consistently implemented together, forming a core combination of BCTs that appeared in all the included studies.'*"’

International Journal of Chronic Obstructive Pulmonary Disease 2026:2 | https: 5
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Table 3 Patterns for the Intervention

2021 Germany

Breyer et al'®

2010 Austria

Cheng et al'?

2022 Australia

promotion
intervention

Nordic Walking

Weekly sessions with
a physiotherapist for
six weeks

12weeks | 36weeks

6weeks Non

Not reported

Behavior
Change
Wheel

Nordic Walking

Reducingsedentarybehavior

sessions

Three times a week

Vibrate after
30 minutes of
sustained inactivity

2.2. Feedback on behavior
2.3. Self-monitoring of
behavior

4.1. Instruction on how to
perform the behavior

I.1. Goal setting (behavior)
2.2. Feedback on behavior
2.3. Self-monitoring of
behavior

3.1. Social support
(unspecified)

4.1. Instruction on how to
perform the behavior

8.1. Behavioralpractice/
rehearsal

8.2. Behavior substitution

I.1. Goal setting (behavior)
2.2. Feedback on behavior
2.3. Self-monitoring of
behavior

3.1. Social support
(unspecified)

4.1. Instruction on how to
perform the behavior

physical opportunity,
reflective motivation,
automatic motivation

Physical capability,
psychological capability,
physical opportunity
reflective motivation

Physical capability,
psychological capability,
physical opportunity,
social opportunity,
reflective motivation,
automatic motivation

Author, Year, | Main Contents of How long Theoretical | Training Modality Dosel/Intensity BCTs COM-B Target Primary
Country Intervention Model (Number/length of Sedentary
Strategies Intervention Sessions, Prompts Outcome
Follow up Per day)
Zhou'* Pamphlets were 8weeks Non Behavior Reducingsedentary Vibrate for | hour I.1. Goal setting (behavior) Physical capability, After 8 weeks of
2022 China distributed, and the Change behavior during sedentary 2.2. Feedback on behavior psychological capability, intervention, the total
smart bracelet self- Wheel time 2.3. Self-monitoring of physical opportunity, ST, the longest
monitored behavior social opportunity, continuous ST and
3.3. Social support reflective motivation, the frequency of ST
(emotional) automatic motivation 2| hour/time were all
4.1. Instruction on how to reduced compared
perform the behavior with those before
5.1. Information about health intervention
consequences (P<0.01).
6.2. Social comparison
12.1. Restructuring the
physical environment
Lin et al'® Motivational interview, | 8weeks Non Behavior ResistanceEndurance Three times a week I.1. Goal setting (behavior) Physical capability, After the
2024 China exercise program, and Change for 20 minutes 2.2. Feedback on behavior psychological capability, intervention, the ST
exercise monitoring Wheel 2.3. Self-monitoring of physical opportunity, of the IG and the CG
behavior social opportunity, decreased, and the
4.1. Instruction on how to reflective motivation, difference was
perform the behavior automatic motivation statistically significant
8.1. Behavioralpractice/ (P<005).
rehearsal
8.2. Behavior substitution
Xiang et al'® Motivational 12weeks | Non Behavior Resistance Between 25 and I.1. Goal setting (behavior) Physical capability, At 12 weeks, the
2023 China interviewing, Change Walk 60 minutes, three to 2.2. Feedback on behavior psychological capability, improvements in ST
assessment of physical Wheel five times a week 2.3. Self-monitoring of physical opportunity, were statistically
activity, plan behavior social opportunity, significant (P < 0.05)
development, and goal 4.1. Instruction on how to reflective motivation, in the experimental
setting perform the behavior automatic motivation group compared to
8.1. Behavioralpractice/ the control group.
rehearsal
8.2. Behavior substitution
Geidl et al'’ A pedometer-based PA | 24weeks | Non Not reported | PA promotion intervention | Two 45-minute I.1. Goal setting (behavior) Physical capability The differences

between the IG and
CG for sedentary
time were not
statistically significant

After three months
training period, in the
Nordic Walking
group time spent
walking and standing
as well as intensity of
walking increased
while ST decreased
compared to baseline
(all: p < 0.01) as well
as compared to
controls (all: p <
0.01)

No significant
reduction in
sedentary time was
observed in the
intervention group at
the end of the
intervention.

Abbreviations: |G, Intervention group; CG, Control group; PA, physical activity; BCT, Behavior change technique; ST, Sedentary time.
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Table 4 Device and Outcome Measurements

2010 Austria

Cheng et al'®
2022 Australia

Activity Monitor

Activpal3-micro

Thigh-worn

At least ten

hours per day

ST (min/day)

accelerometer output/Not
reported

Based on the raw
accelerometer output/
vibrate after 30 minutes of

sustained inactivity

24weeks; 36weeks

Baseline; 6weeks

Author, year, Device and Wear Protocol Sedentary construct Algorithm/cut-Points Time of Outcome Measures
country . analyzed used to Classify Evaluation
Brand/Model Placement Wear-Time .
rule Sedentary time
Zhou'* Xiaomi Smart One Not reported ST (h/day); the longest Based on the raw Baseline; 4weeks; ST (h/day); the longest continuous ST
2022 China Band (Bluetooth | fingerbreadth continuous ST (h/day); accelerometer output / 8weeks (h/day); the frequency of ST 21 hour/
4.0 version) above the carpal the frequency of ST vibrated for | hour during time;6MWD®; CCQS; Step count
bones of the left 2| hour/time sedentary time (steps/day)
wrist
Lin et al'® IPAQ* / / ST (h/day) / Baseline; 8weeks | FEVI%FVCSFEVI/FVC;6MWD;mMRC";
2024 China CATEEX-SRES™;ST (h/day);PA (min/
week)
Xiang et al'® IPAQ / / ST (h/day) / Baseline; 4weeks; PA level; ST (h/day); mMRC;
2023 China 8weeks; |12weeks 6MWD; CAT; EX-SRES; FEVI; FVC;
FEVI/FVC
Geidl et al'’ ActiGraph Not reported Not reported ST (min/day) Based on the raw TO; T1; T2; T3; T4 | Step count (steps/day);Moderate-
2021 Germany | wGT3X-BT accelerometer output /Not intensity PA (min/day);ST (min/day);
reported SGRQ’; PHQ-9'; CAT;6MWD
Breyer et al'® DynaPort The left upper leg | Not reported ST (min/day) Based on the raw Baseline; |2weeks; | Walking time (min/day);

Standing time (min/day);

Movement intensity (m/s?);

ST (min/day); 6MWD; BORG'; HADS™;
SF-36"; PCS®; MCSP

ST (min/day); Patterns of SB
accumulation; PA; PAMY; Step count
(steps/day); HADS;6MWD

Notes: a IPAQ, International physical activity questionnaire, is used to assess patient physical activity and sedentary behavior;
of rehabilitation; T3 =, six weeks after rehabilitation; T4, six months after rehabilitation;b 6MWND, six minute walking distance; 6MWTsix-minute walking test;c CCQ, Clinical COPD Questionnaire, the score ranges from 0-6 with higher
scores reflect less quality of life;d FEV | ,forced expiratory volume in one second, was used to test pulmonary function; e FVC, Forced vital capacity is used to test pulmonary function; f mMMRC, Modified Medical Research Council scale,
the score ranges from 0—4 with higher scores, the more difficult the breathing; g CAT, COPD Assessment Test, the score ranges from 0—40 with a higher score indicating a more severe impact on a patient’s life; h EX-SRES, the score
ranges from 0-160, the higher the confidence that COPD patients could adhere to exercise; PA: physical activity; i SGRQ, Saint George Respiratory Questionnaire, the score ranges from 0—100, with higher scores reflect less quality of
life; j PHQ-9,Patient Health Questionnaire,is used to assess depression, COPD-related anxiety, fear avoidance and dyspnea; | BORG, BORG dyspnoea score after 6MWT,the score ranges from 0—10 with a higher score indicating more
severe dyspnea; m HADS, Hospital Anxiety and Depression Scale, the score ranges from 0-21 with a higher score indicating depression/anxiety; n SF 36, short-form 36-item questionnaire, is used to evaluate generic quality of life; o PCS
(Physical Component Score) and p MCS (Mental Component Score) range from 0 to 100, with scores >50 points representing better generic quality of life. g PAM, Patient activity measure, the score ranges from 0-100, with a lower

score indicating lower patient activation, levels 1—4; SB, Sedentary behavior The superscript alphabetical “a to q” is the indicator for footnotes.

ST, Sedentary time.TO, two weeks before the start of rehabilitation; T1,the start of rehabilitation; T2, the end

|e 19 Sueq
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Table 5 Behavior Change Techniques Applied in the Included 6 Studies

BCT Code & Name Zhou'* Lin et al'® Xiang et al'® | Geidl et al'’ Breyer et al'® | Cheng et al'’ Frequency
2022 China 2024 China 2023 China 2021 Germany 2010 Austria 2022 Australia

1.1 Goal setting (behavior) y \ \ \/ R y 6

2.2 Feedback on behavior v \ y N v v 6

2.3 Self-monitoring of behavior y V \ R V y 6

4.1 Instruction on how to perform V y \ \/ 3 y 6

the behavior

5.1 Information about health R \ \ v 4

consequences

8.1 Behavioral practice/rehearsal \ \ 3 3

8.2 Behavior substitution y \ 3 3

3.1 Social support (unspecified) \ J 2

12.1 Restructuring the physical J J 2

environment

3.3 Social support (emotional) y |

6.2 Social comparison V |

Notes: The checkmark symbol (\/) indicates that the corresponding behavior change techniques was employed in the study.

This pattern suggests that an integrated approach combining education, self-regulation, and feedback is considered
foundational in designing interventions aimed at reducing sedentary behavior in this population.

Effects of Intervention Strategies for Sedentary Behavior
The six articles included in this study all reported that the sedentary time of patients decreased after the intervention
compared with that before the intervention. Although the 6-week study by Cheng et al did not show a significant
difference in sedentary time between groups, the intervention group demonstrated an increase of 2,037 steps and more
time in moderate-to-vigorous physical activity (MVPA) compared to the control group after the intervention'® This
suggests that the behavior change strategies may have been more effective in replacing sedentary behavior with stepping
rather than simply increasing standing time or breaking up prolonged sitting. Similarly, adding a brief behavioral
intervention with a pedometer to the German standard three-week inpatient pulmonary rehabilitation did not result in
significant additional gains in sedentary time at 6 weeks or 6 months after rehabilitation.'” One study reported a 47.4 min
reduction in the longest continuous sedentary time compared with the pre-intervention period, and the reduction in
sedentary time was statistically different at 8 weeks of intervention compared with 4 weeks of intervention.'" In the study
by Xiang et al, a comprehensive intervention based on the BCW theory significantly reduced sedentary time from
a baseline of 724 hours to 6.19 hours at week 12 compared to usual care.'® In the 3-month Nordic walking intervention
by Breyer et al, objective data showed that compared to baseline, the intervention group increased walking time by an
average of 149 minutes/day and standing time by 129 minutes/day, while reducing sitting time by 128 minutes/day.'® The
reduction in sedentary time was maintained up to the ninth month, indicating the long-term efficacy of Nordic walking in
decreasing sedentary time among patients with COPD.

Since the included studies were conducted in different countries, variations in healthcare systems, cultural contexts,
and patient beliefs compared to other regions may exist. Therefore, the feasibility and effectiveness of the interventions
require validation within broader cultural settings.

Discussion

The Content of Intervention Strategies for Sedentary Behavior in Patients with
Chronic Obstructive Pulmonary Disease Is Diversified

The Behavior Change Wheel (BCW) theory aims to assist intervention personnel to focus on the behavior itself, analyze
the factors hindering the behavior change in depth, and formulate effective intervention measures accordingly.?' Michie
et al constructed BCW based on the framework of 19 behavioral intervention theories for the development of effective
intervention measures®” In its three-layer circular structure, its core layer focused on ability, opportunity and motivation-

8 htps: International Journal of Chronic Obstructive Pulmonary Disease 2026:21
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behavior model. Among the literatures included in this study, 4 literatures were guided by the core layer of BCW and
conducted motivational interviews with patients to understand the current stage of behavior change of patients, stimulate
intrinsic motivation, and then improve the ability of patients, such as knowledge education, setting goals and plans, and
finally remind patients to change the environment of sedentary behavior through monitoring and feedback. However, in
the report of Zhou Dandan, motivational interviewing was not conducted on patients, which may be due to the fact that
motivational interviewing requires interviewers to have certain qualifications, takes a long time and has high uncertainty
of effect."® In addition, although the other 2 studies conducted one-on-one interviews, the qualifications of the
interviewers were not specified. Therefore, future studies need to further improve the qualifications of the interviewers
and ensure the reliability and accuracy of the research results. BCW theory is widely regarded as a comprehensive and
influential theoretical framework in health behavior research, covering almost all behavioral determinants. In the studies
on sedentary behavior in patients with diabetes, researchers have used BCW theory as a framework to identify the key
determinants of sedentary behavior in patients with type 2 diabetes, which lays a theoretical foundation for the
development of targeted interventions in the future.”® In addition, the BCW theory was used as a framework to develop
home-based exercise programs for overweight and obese adults, and 24 behavior-change techniques were identified to
improve the success of exercise programs for overweight and obese adults.** Wearable devices can monitor patients’
sedentary time in real time and record their daily steps, providing intuitive feedback data to help patients recognize their
own problems and reminding patients to change their sedentary lifestyle through vibration. In the study of Cheng et al, it
was also pointed out that the number of steps has high accuracy and sensitivity in identifying sedentary lifestyles®
Breyer et al showed that Nordic walking exercise has a significant effect on reducing sedentary time, and it is a simple
and effective way of physical exercise'® The study by Della Guardia et al found that Nordic walking exercise not only
reduced fasting blood glucose but also improved quality of life in sedentary type 2 diabetic patients.*®

Effectiveness of Intervention Strategies for Sedentary Behavior in Patients with

Chronic Obstructive Pulmonary Disease
The results of this study show that intervention strategies for sedentary behavior in COPD patients are feasible in
reducing sedentary time, with 4 studies reporting an improvement in sedentary time in COPD patients compared with
before intervention. However, due to the lack of relevant studies on sedentary behavior intervention strategies for COPD
patients, only 6 studies were included in this study, which were from 4 countries such as China and Germany, and there
may be differences between different countries. In addition, except for the Nordic walking exercise, which had better
long-term effects, other studies did not continue to track the long-term effects. However, in contrast, Cheng et al’s'® study
did not observe a reduction in sedentary time but an increase in moderate-to-vigorous intensity physical activity, possibly
because the 6-week intervention period may be short compared with the 10-week period needed to develop new, solid
“sedentary reduction” habits Furthermore, the mean rate of goal attainment of 64% suggests that an “effective dose” of
the intervention may not be sufficient to induce behavioral change. A study with up to 9 years of follow-up found that
adequate physical activity and reduced sedentary time reduced the risk of death, and there was no significant association
between the degree of physical activity and the risk of death.”” The results of Tofoli et al showed that light physical
activity is the main determinant of sedentary behavior in COPD, and focusing on increasing the time of light physical
activity level has a promoting effect on patient health outcomes.*® The intervention strategy in this study was effective,
so corresponding measures can be actively taken to reduce sedentary time in COPD patients and reduce the risk of death.

Despite multiple studies having assessed the effects of sedentary behavior interventions on patients with COPD, the
outcomes have shown heterogeneity. By synthesizing these conflicting results, we have identified several potential
underlying patterns and moderating factors that may explain the variations, such as intervention durations that may be
too short, high baseline physical activity levels, an insufficient dose of intervention, and worsening COPD symptoms
during the intervention period.

The studies included in this review present certain limitations in their implementation context, which may affect the
broad applicability of the conclusions. Geographically, the evidence originates from several countries including China,
Germany, Austria, and Australia. The interventions were primarily delivered by multidisciplinary teams and professional
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Nordic walking instructors in home-based settings, utilizing specialized devices such as accelerometers for the analysis
of sedentary behavior metrics. Collectively, these factors suggest that the transferability of the current evidence across
different healthcare systems, resource availability (eg, access to specialized coaches or equipment), and cultural contexts

requires careful evaluation.

Behavior Change Techniques of Intervention Strategies for Sedentary Behavior in
Patients with COPD Can Be Used Synergistically

The results of this study showed that the BCTs used in the sedentary behavior intervention strategies for COPD patients
were diverse, and more than four BCTs were used in the included studies, and there may be synergistic effects between
various techniques. Goal setting (1.1), Feedback on behavior (2.2), Self-monitoring of behavior (2.3), and Instruction on
how to perform the behavior (4.1) form the cornerstone of all interventions. This combination systematically enhances
patients’ self-management capability and reflective motivation, creating a complete support loop of “set goals - learn
skills - monitor progress - receive feedback. Information about health consequences (5.1) was used in 4 studies. This
indicates that beyond core self-regulation support, educational strategies to alter cognitions and enhance perceived
benefits/risks of behavior change are widely adopted. Behavioral practice/rehearsal (8.1) and Behavior substitution
(8.2) were each applied in 3 studies. These techniques directly target automatic motivation, aiming to substitute sedentary
behavior with physical activity. However, environmental restructuring (12.1) was only applied in two studies, and its
effectiveness in altering sedentary behavior requires further investigation. Social support (3.3) can provide emotional
support and help, so that patients feel cared for and encouraged by others, so as to more firmly change their sedentary
behavior. In the future, research can combine a variety of BCTs to construct a variety of intervention strategies for
sedentary behavior in COPD, so as to reduce the sedentary time of patients.

Conclusion

This paper summarizes the current intervention strategies for sedentary behavior in COPD patients through a scoping
review, and preliminary summarizes the core characteristics, clinical effectiveness, and BCTs of these strategies. Existing
evidence indicates that interventions grounded in behavior change show signals of reducing device-measured daily total
sedentary time and shortening prolonged sitting bouts in patients with COPD; however, the durability of these effects
varies across studies. At the end of the intervention period, effective interventions could reduce patients’ daily total
sedentary time by 60—128 minutes per day. These changes imply a decrease in prolonged, unbroken sitting periods, which
carries potential clinical benefits for alleviating symptoms such as dyspnea and fatigue, as well as improving circulatory
function. Nevertheless, it should be transparently noted that the current evidence base is limited by small sample sizes
and high heterogeneity, with a lack of standardized measurement devices and core outcome indicators. Only one study
included a follow-up assessment extending to 36 weeks, demonstrating the maintenance of reduced sedentary time, while
two studies reported no significant change in total daily sedentary time despite observed increases in physical activity.
Therefore, future research for practice, prioritize strategies that build capability, opportunity, and motivation to prompt
breaks in sitting and light-intensity accrual using wearables or simple cues, for research, standardize device metrics and
bout/break definitions, standardize definitions and outcome measures, report minimal clinically important changes when
available, plan maintenance beyond 3-6 months including real-world implementation assessments, power trials for
sedentary outcomes rather than steps alone, strengthen the standardized coding and reporting of BCTs to improve the

transparency and repeatability of the research process.
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