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Abstract

Background
Older adults living with chronic conditions often face major barriers to participating in structured
physical activity programs despite the importance of physical activity for healthy ageing. Primary care
may offer an appropriate setting for identifying eligible patients and coordinating integrated, person-
centred exercise interventions. CAPA-CITY 70 was designed to evaluate the feasibility of a local adapted
physical activity (APA) program for adults aged 70 years and older with at least one long-term condition.

Methods
CAPA-CITY 70 was a monocentric, prospective, non-comparative, quasi-experimental pilot study
conducted in Toulouse, France. The study used a convenience sampling approach based on referrals
from participating general practitioners during the recruitment period. Community-dwelling adults aged
70 years or older with at least one long-term condition were referred by their general practitioner to a 4-
month supervised APA program delivered in a dedicated local center. The program was integrated into a
primary care pathway and provided without out-of-pocket cost for participants. The primary endpoint
was the proportion of included participants who completed the program. Secondary outcomes included
adherence, patient and general practitioner satisfaction, and exploratory changes in geriatric
assessment, physical activity and quality of life up to 12 months.

Results
Thirty-seven participants were included (mean age 79.1 years; 59.5% women), 30 started the program
and 27 completed it. This corresponded to a completion rate of 73.0% among included participants and
90.0% among those who attended at least one session. Adherence was high, with a median completion
of 93.8% of proposed sessions. Satisfaction was high among both participants and referring physicians.
Exploratory analyses suggested differences over time in chair-stand performance (p = 0.017), while
differences in self-reported exhaustion did not reach statistical significance (p = 0.062). Most other
outcomes showed no clear statistically significant changes over time.

Conclusion
This pilot study suggests that a local, primary care-based APA program for older adults with chronic
conditions is feasible and acceptable. The findings support larger controlled studies to assess
effectiveness, implementation and sustainability.

Background
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Population ageing is leading to a rapid increase in the number of older adults living with chronic disease,
multimorbidity and progressive functional vulnerability, creating major challenges for healthcare systems
worldwide.1,2 In this context, maintaining functional capacity and autonomy has become a central
objective of geriatric and primary care management. 3 Physical activity is now recognized as one of the

most effective non-pharmacological interventions for healthy ageing and chronic disease management.4

Regular physical activity has demonstrated beneficial effects on mobility, muscle strength, frailty
prevention, cardiometabolic health, fall reduction and overall quality of life in older adults.5,6

Adapted physical activity (APA), defined as individualized physical activity tailored to functional
capacities, chronic conditions and patient-specific objectives, appears particularly relevant in older
adults with multimorbidity and functional limitations.6 Several studies have shown that multicomponent
exercise interventions combining endurance, balance, mobility and muscle-strengthening exercises may
improve physical performance and reduce frailty-related outcomes in older populations.6,7 Consequently,
physical activity is increasingly considered not only as prevention but also as a true therapeutic
intervention integrated into chronic disease care pathways.

However, despite strong evidence supporting its effectiveness, participation in structured physical
activity programs remains insufficient among older adults with chronic conditions. The French INSERM
collective expert report on physical activity and chronic diseases highlighted multiple barriers limiting
implementation and participation in APA programs in routine care.8 These barriers concern both
healthcare professionals and patients. On the professional side, insufficient training, lack of structured
referral pathways and poor knowledge of local APA resources limit prescription and referral practices.
On the patient side, transportation difficulties, financial constraints, fear of injury, fatigue, reduced self-
confidence, social vulnerability and limited accessibility of nearby adapted structures represent major
obstacles to long-term participation.9,10 These barriers are particularly relevant in older adults living with
multimorbidity and progressive functional decline.

Primary care may constitute a particularly appropriate setting to address these challenges because it
combines continuity of care, longitudinal patient follow-up and integration within local territorial
healthcare networks.11 General practitioners are ideally positioned to identify physical inactivity, frailty
and functional decline early, and to coordinate individualized preventive interventions adapted to the
patient’s global health status and social environment. Nevertheless, despite increasing institutional
support for physical activity prescription in several countries, implementation remains heterogeneous
and insufficiently operationalized in routine primary care practice.12

Beyond physical performance outcomes alone, the expected benefits of adapted physical activity in
older adults include broader dimensions such as autonomy, social participation, confidence and health-
related quality of life.13 These dimensions are particularly relevant in primary care because they align

with a holistic and patient-centered approach to chronic disease management.14
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CAPA-CITY 70 was developed in response to these implementation challenges as a territorial, primary
care-based adapted physical activity model targeting community-dwelling adults aged 70 years and
older living with at least one long-term condition. The program was specifically designed to address
several barriers identified previously through three major organizational components: referral by the
patient’s general practitioner, delivery in a nearby adapted physical activity center integrated within the
local healthcare territory, and full financial coverage without out-of-pocket costs for participants. The
primary objective of this pilot study was to assess the feasibility of this model. Secondary objectives
were to assess adherence and satisfaction and to explore changes in global health, physical activity and
quality of life over follow-up.

Methods

Study design
CAPA-CITY 70 was a prospective, monocentric, non-comparative, quasi-experimental pilot feasibility
study conducted in Toulouse, France. This design was chosen because the primary aim was to evaluate
feasibility before undertaking a larger effectiveness study.

Setting
The study was coordinated through an academic multidisciplinary primary care center in Toulouse
(southwest France) partnership with a dedicated APA center located within the same local health area.
The intervention was designed as a neighborhood-based primary care pathway linking general
practitioners and APA professionals.

Participants
Eligible participants were community-dwelling adults aged 70 years or older, living in the Toulouse
metropolitan area, benefiting from reimbursement for at least one long-term condition, and having a
general practitioner practicing in Toulouse within a 3 km radius of the participating academic primary
care center. Participants had to provide informed consent and be affiliated with a social security scheme
or equivalent.

Exclusion criteria were residence in an institution such as a nursing home, dependency in basic activities
of daily living defined by a Katz score below 5.5, major cognitive impairment according to DSM-5 criteria,
current participation in another research project or APA program, medical contraindication to physical
activity, or legal protection status.

Intervention
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Participants were referred to a 4-month supervised APA program delivered in the CAPA-CITY centre.
Sessions were supervised by adapted physical activity teachers and tailored to older adults with chronic
conditions in a secure setting. Up to 48 sessions could be proposed over the intervention period, and the
number of completed, cancelled and postponed sessions was recorded.

The program was organized within a local primary care network and provided without out-of-pocket cost
for participants. These features were intended to reduce logistical and financial barriers to participation.

Outcomes
The primary outcome was program feasibility, defined as the proportion of included participants who
completed the program regardless of the exact number of sessions attended.

Secondary outcomes were as follows:

program implementation indicators, including the number of participants starting the program,
session organization metrics, and data collection completeness;

adherence, assessed through the number and proportion of sessions attended relative to those
proposed;

patient satisfaction at month 12, assessed using a study-specific Likert-scale questionnaire;

general practitioner satisfaction; The questionnaire used in this study was specifically developed for
the CAPA-CITY 70 pilot study. The English version is provided as Additional file 1.

exploratory clinical outcomes from standardized geriatric assessment at baseline, month 4 and
month 12;

physical activity and quality of life assessed at baseline, month 4, month 6 and month 12 using the
GPAQ, Ricci-Gagnon questionnaire and WHOQOL-BREF.

Statistical analysis
Baseline characteristics were described in all included participants program implementation metrics in
those who started the program, and follow-up outcomes in those with month-12 follow-up. Feasibility
and satisfaction were analyzed descriptively. Exploratory repeated-measures analyses used Cochran’s Q
test for qualitative variables and Friedman’s rank test for quantitative variables. These analyses were
exploratory, and no adjustment for multiple comparisons was applied.

Ethical considerations
The study was approved by the CPP OUEST II ethics committee on 28 October 2020 and registered on
ClinicalTrials.gov (NCT04644861). The study identification number was 2020-A01164-35.
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Results
Participant flow and baseline characteristics

Between 14 December 2020 and 14 December 2021, 37 participants were included, and the final follow-
up visit took place on 21 February 2023. Of these, 30 started the program, 27 completed the 4-month
intervention and 25 completed 12-month follow-up.

Mean age at baseline was 79.1 years (SD 5.86), 59.5% of participants were women, the mean number of
long-term conditions was 1.6 (SD 0.65), and the mean number of medical history items was 4.3 (SD
1.58). The most frequent long-term conditions were malignant tumor (40.5%), severe heart disease
(32.4%), coronary disease (24.3%) and type 2 diabetes (16.2%) (table 1).

Table 1. Baseline characteristics of participants

Characteristic Total population (n=37)

Age, mean (SD (range), years 79.1 (5.9 (70–90)

Women, n (%) 22 (59.5)

Number of medical conditions, mean (SD) 4.3 (1.6)

Number of long-term conditions, mean (SD) 1.6 (0.7)

Malignant tumor, n (%) 15 (40.5)

Severe heart disease*, n (%) 12 (32.4)

Coronary artery disease, n (%) 9 (24.3)

Type 2 diabetes, n (%) 6 (16.2)

Chronic arterial disease, n (%) 4 (10.8)

Chronic respiratory disease, n (%) 3 (8.1)

*Severe heart failure, severe arrhythmia or severe valvular heart disease.

Feasibility and adherence

The primary feasibility endpoint was reached in 27 of 37 included participants, corresponding to a
completion rate of 73.0%. Among participants who attended at least one session, the completion rate
was 90.0% (table 2).

Among the 30 participants who started the program, the mean number of completed sessions was 37.0
(SD 14.89), and the median proportion of completed sessions among those proposed was 93.8% (IQR
83.3–97.9). Five participants completed all proposed sessions, 17 completed at least 90% of sessions,
and 23 completed at least 75% of sessions.
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Twelve participants (over 37) exited the study prematurely: five because of medical complications, four
were lost to follow-up, two refused further participation and one was physically unable to complete the
program. Participants who did not complete follow-up were more likely to have a malignant tumor at
inclusion than those who completed follow-up (66.7% vs 28.0%, p=0.041).

Regarding data collection feasibility, 25 of 37 case report forms were completed for more than 80% of
clinical evaluation criteria, but only 3 of these 25 had fewer than 20% data-quality errors according to the
study report definition.

Table 2. Feasibility and adherence outcomes

Outcome Result

Participants included, n 37

Participants starting the APA program, n (%) 30 (81.1)

Participants completing the 4-month program, n (%) 27 (73.0)

Participants completing 12-month follow-up, n (%) 25 (67.6)

Mean number of sessions completed (SD) 37.0 (14.9)

Median proportion of completed sessions (IQR), % 93.8 (83.3–97.9)

Participants completing ≥75% of sessions, n (%) 23 (76.7)

Participants completing ≥90% of sessions, n (%) 17 (56.7)

Satisfaction

Satisfaction with the program was high among participants. At month 12, 91.7% of respondents rated
program organization as good or very good, and 79.2% rated the benefits obtained at the end of the
program as high or very high. Most respondents reported no difficulties during participation.

Free-text comments highlighted perceived safety, staff support, improved mobility or balance, and the
wish to continue the program. Reported difficulties concerned group heterogeneity, facility accessibility
and some equipment-related issues.

General practitioner feedback was also favorable. Five general practitioners participated in the study, and
all five completed the satisfaction questionnaire. Four of the five responding physicians rated referral
procedures as very good (80%), four rated communications with program staff as very satisfactory, and
four stated with certainty that they would refer future patients to the program.

Exploratory health, physical activity and quality-of-life outcomes

Exploratory analyses suggested differences over time in chair-stand performance (p=0.017). Mean chair-
stand scores were 2.9 (SD 1.1) at baseline, 3.6 (SD 0.6) at the second assessment, and 3.7 (SD 0.7) at
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the final assessment. Differences over time in self-reported exhaustion did not reach statistical
significance (p=0.062); the proportion of participants reporting exhaustion was 48.0% at baseline, 26.1%
at M4, and 33.3% at M12.

No clear statistically significant changes were observed for most other geriatric assessments, physical
activity, or quality-of-life indicators (Table 3). Differences over time were observed for the WHOQOL-BREF
social relationships domain (p=0.041), with mean scores of 60.8 (SD 22.6), 55.7 (SD 20.1), 59.8 (SD
15.6), and 52.7 (SD 15.3) across the four assessment time points. The other quality-of-life domains
remained broadly stable (Table 4).

Table 3. Standardized geriatric assessment outcomes at baseline (M0), month 4 (M4), and month 12
(M12)

M0 M4 M12 P-value

Outcome        

ADL (/6) 5.8 (0.4) [25] 5.6 (0.5) [15] 5.8 (0.5) [4] —

IADL (/8) 7.4 (0.9) [25] 7.5 (0.7) [13] 7.3 (0.6) [3] —

MMSE (/30) 28.2 (2.4) [25] 28.1 (2.1) [15] 26.4 (3.3) [5] —

MNA (/14) 12.2 (1.9) [25] 11.9 (2.0) [21] 11.9 (2.0) [17] —

Mini-GDS (/4) 1.0 (1.1) [24] 0.6 (1.0) [15] 0.9 (1.0) [8] —

SPPB balance (/4) 3.3 (1.3) [23] 3.7 (0.6) [22] 3.8 (0.6) [20] 0.261

SPPB gait speed (/4) 3.7 (0.6) [25] 3.8 (0.4) [23] 3.9 (0.3) [20] 0.211

SPPB chair-stand (/4) 2.9 (1.1) [25] 3.6 (0.6) [23] 3.7 (0.7) [20] 0.017

Unintentional weight loss* 3 (12.0) [25] 0 (0.0) [25] 2 (9.5) [21] 0.25

Self-reported exhaustion* 12 (48.0) [25] 6 (26.1) [23] 7 (33.3) [21] 0.062

Slow gait speed* 5 (20.0) [25] 4 (17.4) [23] 1 (4.8) [20] 0.112

Reduced muscle strength* 3 (12.0) [25] 3 (13.0) [23] 2 (9.5) [21] 1.00

Sedentary behaviour* 6 (24.0) [25] 2 (9.1) [22] 3 (14.3) [21] 0.312

One-leg stand >5s* 19 (76) [25] 18 (85.7) [22] 15 (83.3) [20] 0.612

Lean body mass (kg) 7.0 (3.9) [22] 6.8 (4.1) [21] 6.5 (3.7) [14] 0.511

Fat mass (kg) 22.5 (8.2) [22] 22.9 (7.6) [21] 26.5 (7.6) [14] 0.351

BMI (kg/m²) 26.2 (4.3) [25] 26.1 (4.2) [23] 27.1 (4.1) [14] 0.371

* : Qualitative variables: n (%) [N non missing], p-value for Cochran’s Q test 
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Quantitative variables: mean (SD) [N non missing], p-value for Friedman’s rank test 

—: statistical comparison not performed due to insufficient sample size

Abbreviations: ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living; MMSE, Mini
Mental State Examination; MNA, Mini Nutritional Assessment; Mini-GDS, Mini Geriatric Depression Scale;
SPPB, Short Physical Performance Battery; 

Table 4. Physical activity and quality-of-life outcomes at baseline (M0), month 4 (M4), month 6 (M6),
and month 12 (M12)

M0

(n=25)

M4

(n=25)

M6

(n=25)

M12
(n=25)

P-
value

Outcome          

GPAQ low activity level* 10 (40.0)
[25]

5 (20.8)
[24]

11 (47.8)
[23]

11 (45.8)
[24]

0.542

GPAQ moderate activity level* 11 (44.0)
[25]

13 (54.2)
[24]

8 (34.8)
[23]

11 (45.8)
[24]

GPAQ high activity level* 4 (16.0)
[25]

6 (25.0)
[24]

4 (17.4)
[23]

2 (8.3) [24]

Ricci–Gagnon score (/45) 20.9 (7.8)
[25]

23.4 (8.7)
[24]

22.0 (8.6)
[24]

21.4 (7.7)
[24]

0.611

WHOQOL-BREF physical health
domain (/100)

55.6 (16.8)
[25]

55.9 (13.0)
[24]

52.1 (12.7)
[24]

49.1 (13.8)
[24]

0.641

WHOQOL-BREF psychological
domain (/100)

62.6 (16.2)
[25]

64.4 (16.8)
[24]

61.8 (18.6)
[24]

63.1 (13.6)
[24]

0.191

WHOQOL-BREF social
relationships domain (/100)

60.8 (22.6)
[25]

55.7 (20.1)
[24]

59.8 (15.6)
[24]

52.7 (15.3)
[24]

0.041

WHOQOL-BREF environment
domain (/100)

73.4 (14.4)
[25]

72.1 (12.7)
[24]

70.9 (13.8)
[24]

67.9 (11.9)
[24]

0.501

* : Qualitative variables: n (%) [N non missing], p-value for Cochran’s Q test 

Quantitative variables: mean (SD) [N non missing], p-value for Friedman’s rank test

Abbreviations: GPAQ, Global Physical Activity Questionnaire.

Discussion
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This pilot study suggests that a territorial primary care-based adapted physical activity program for
adults aged 70 years and older with chronic conditions is both feasible and acceptable. The study
specifically explored an implementation model designed to address barriers commonly reported in the
literature regarding access to physical activity interventions in older adults with multimorbidity.

The main contribution of CAPA-CITY 70 lies in the practical organization of a coordinated local care
pathway combining general practitioner referral, neighborhood-based delivery and full financial coverage.
Several reports and international studies have highlighted that barriers to participation in physical
activity programs among older adults are often multifactorial and involve transportation constraints,
accessibility issues, financial burden, low confidence, fear of injury and insufficiently individualized
supervision.9,10,16-18 The INSERM expert report on physical activity and chronic diseases also
emphasized the lack of structured and territorially integrated pathways as a major limitation to
implementation in routine care.8 CAPA-CITY 70 was specifically designed to respond to these barriers
through integration within a local primary care network and by providing supervised sessions without
out-of-pocket cost. Ecological models of health behaviour also suggest that long-term participation in
physical activity depends not only on individual motivation but also on healthcare organization, territorial
accessibility and environmental support.19

The adherence observed in our population is therefore particularly noteworthy given the advanced age
and morbidity burden of participants. Among participants who attended at least one session, 90%
completed the intervention and adherence to proposed sessions was high. Adherence to exercise
interventions is usually lower in older adults with multimorbidity and frailty because chronic disease
burden, fatigue, hospitalization and functional limitations frequently compromise sustained
participation.20 Our findings therefore support the hypothesis that territorial accessibility, financial
support and close supervision may substantially improve engagement in this population.

The role of supervision and relational support may also be central in explaining adherence. Qualitative
comments collected during follow-up suggested that perceived safety, confidence in professionals and
individualized adaptation of exercises were major facilitators for continued participation. These findings
are consistent with previous qualitative studies showing that older adults value supportive relationships,
reassurance and individualized progression more than purely performance-oriented objectives.16 In
primary care settings, such dimensions are especially relevant because they fit the broader framework of
person-centred chronic disease management.

Exploratory analyses may suggest an improvement in chair-stand performance over time. However,
given the uncontrolled design, small sample size and attrition during follow-up, these findings should be
interpreted cautiously and cannot be considered evidence of effectiveness. Improvement in chair-stand
performance could suggest potential benefits on lower-limb strength and functional mobility, which are
key determinants of autonomy and fall prevention in older adults. Similar benefits have been described in
large intervention studies evaluating structured physical activity in vulnerable older adults. 6,7,21

Preservation of functional capacity is increasingly recognized as a major outcome in ageing populations
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because it directly conditions independence and the ability to remain in the community. 22 Trends toward
reduced exhaustion and improved balance persisted beyond the intervention period, suggesting that
some functional gains may remain partially sustained over time even after program completion.

In contrast, physical activity levels appeared to progressively decline after the end of supervised
sessions. This observation is important because it highlights one of the major challenges of physical
activity promotion in older adults: long-term behavioural maintenance. Several studies have shown that
while supervised interventions may temporarily improve activity levels and physical performance,
maintaining these benefits after program discontinuation remains difficult. 18,23  Our findings support the
idea that adapted physical activity in older adults may need to be conceptualized not as isolated short-
term interventions but rather as longitudinal care pathways integrated into chronic disease
management. Future models may therefore require repeated interventions, maintenance sessions or
structured transitions toward community-based autonomous physical activity.

Regarding quality-of-life outcomes, most dimensions remained globally stable throughout follow-up. In
very old adults living with chronic disease, preservation of quality of life and autonomy may itself
represent a clinically relevant outcome given the expected trajectory of age-related functional decline. 13

The isolated decline observed in the WHOQOL social relationships domain should be interpreted
cautiously because participant recruitment and follow-up occurred during the COVID-19 pandemic
period, which may have independently affected social interactions and perceived social participation.
The COVID-19 pandemic may also have influenced several measured outcomes beyond social
relationships, including physical activity patterns, healthcare access and overall wellbeing.

This study also raises important public health and equity issues. The absence of out-of-pocket costs
was intentionally integrated into the intervention because financial barriers are known to
disproportionately affect participation in preventive interventions among socially vulnerable
populations.24 In this perspective, territorial primary care-based APA models may contribute not only to
improving physical health outcomes but also to reducing inequalities in access to health-promoting
physical activity interventions. Future implementation studies should therefore evaluate scalability,
sustainability, equity of access and cost-effectiveness in real-world healthcare systems.

Several limitations should nevertheless be acknowledged. This was a monocentric pilot study with a
limited sample size and without a control group, restricting causal interpretation and generalizability.
Recruitment was territorially localized and embedded in a specific primary care organization, which may
have introduced selection bias. In addition, some follow-up data were incomplete and several analyses
remained exploratory. However, the pragmatic nature of the intervention and the integration within
routine primary care pathways may also be considered important strengths for future implementation
research.

Perspectives for future implementation
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This pilot study also identified several areas requiring optimization before larger-scale implementation.
Recruitment remained limited and territorially localized, and several difficulties were encountered
regarding long-term follow-up and completeness of data collection. In particular, integrating community-
based healthcare professionals into a research framework proved challenging. General practitioners and
community nurses often face substantial workload constraints, limited research infrastructure and time
limitations, which may complicate participation in study procedures and standardized data collection in
routine practice. Similar barriers have been described in primary care research, particularly regarding
recruitment, coordination and longitudinal data collection in pragmatic studies conducted outside
hospital settings.25

Future programs may therefore benefit from simplified data collection procedures, dedicated research
support, strengthened coordination with primary care professionals, and the development of pragmatic
implementation strategies adapted to routine care. Additional work is also needed to improve long-term
maintenance of physical activity after the supervised intervention period and to optimize accessibility for
vulnerable older adults.

Overall, CAPA-CITY 70 supports the feasibility of territorially integrated adapted physical activity
pathways coordinated through primary care for older adults with chronic conditions. These findings
provide a basis for larger controlled studies evaluating effectiveness, implementation strategies and
long-term sustainability of such models in routine practice.

Conclusion
A supervised APA program integrated into a local primary care pathway for adults aged 70 years and
older with chronic conditions was feasible and acceptable in this pilot study. The combination of general
practitioner referral, neighborhood-based delivery and no out-of-pocket cost appears promising for
improving access to tailored physical activity in this population. Larger controlled studies are now
needed to determine effectiveness, implementation requirements and scalability.
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