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Introduction: Frail older adults undergoing cardiac 
surgery are vulnerable to postoperative complica-
tions and functional decline. Vivifrail is a structu-
red, multicomponent exercise programme designed 
to enhance physical performance. This study eva-
luated its feasibility in the postoperative period.
Methods: A non-interventional, prospective, single-
centre, study was conducted at Nantes Univer-
sity Hospital between March and December 2024. 
Patients aged ≥ 75 years, with a baseline Short 
Physical Performance Battery test (SPPB) score < 9 
were included. SPPB, Timed Up and Go (TUG), and 
handgrip tests were performed at baseline (D0) and 
6 weeks (W6). The primary outcome was to assess 
feasibility based on recruitment, retention rate, and 
physical performance at W6.
Results: Among 45 eligible patients, 38 accepted 
the programme; 29 returned for assessment at W6. 
Mean programme completion rate was 54%. All fun-
ctional assessments improved meaningfully over 
time, but adherence did not significantly modify 
these trajectories. However, adherent participants 
showed lower frailty at W6.
Conclusion: Home-based rehabilitation using Vivi-
frail proved to be feasible for frail older adults 
during postoperative recovery. Clinically meaning-
ful improvements were observed in physical perfor-
mance during the first 6 weeks of the programme. 
Future research should confirm this trend and con-
sider Vivifrail for patients who cannot access spe-
cialized rehabilitation centres.
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LAY ABSTRACT
Frail older adults often have a harder time recovering 
after heart surgery. They may lose strength, balance, 
and independence in the weeks following discharge 
from hospital. Exercise programmes can help, but 
many patients cannot attend specialized rehabilitation 
centres. We looked at whether a simple home-based 
exercise program called Vivifrail could be used safely 
and realistically by older adults after cardiac surgery. 
The programme includes strength, balance, and mobi-
lity exercises designed for frail individuals. We follo-
wed patients aged 75 years and older who started the 
programme after surgery at Nantes University Hospi-
tal. We measured their mobility, balance, and strength 
at the start and again 6 weeks later. Most patients 
agreed to try the programme, and more than half 
of them completed it. Overall physical performance 
improved during the 6 weeks. These results suggest 
that a home-based programme like Vivifrail may help 
frail older adults recover after heart surgery, especially 
when access to rehabilitation centres is limited.
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The management of older patients represents a major 
public health concern, particularly after cardiac 

surgery, where acute stress may disrupt homeostasis 
and unmask a state of frailty, leading to functional 
decline (1). Frailty increases the risk of both fatal and 
non-fatal cardiovascular disease, and vice versa. The 
combination of these 2 factors also increases the risk 

of functional decline by a factor of 2 to 3 (2, 3). Given 
that frailty can be reversible over time (4, 5), frail older 
adults represent a key target population for interven-
tions aimed at preventing disability (6, 7). 

Cardiac rehabilitation (CR), including multicom-
ponent interventions such as resistance, balance, 
flexibility exercises and gait retraining, has proven 
effective in maintaining functional independence (6, 8, 
9). However, CR remains underutilized (10, 11), par-
ticularly among frail older adults (12). The absence of 
direct referral to rehabilitation upon hospital discharge 
is a major reason why most post-surgical patients fail 
to complete a CR programme (13). Both the limited 
diversity and specificity of prescribed exercises (14) 
and the insufficient information provided to patients 
(15) may also impair adherence. 

These challenges were particularly evident at Nantes 
University Hospital, where, as early as 2020, geriatri-
cians and cardiologists began questioning the limits 
of post-surgical follow-up care for older patients. Nu-
merous reports indicated that around 70% of patients 
received no physiotherapy follow-up and felt insuf-
ficiently informed about the risks of undernutrition or 
psychological disorders after surgery (16). 

http://creativecommons.org/licenses/by/4.0/
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Additional barriers to CR participation include 
geographical and logistical constraints such as long 
distances to rehabilitation centres (13, 15). To over-
come these barriers, home-based interventions have 
been developed and shown to be as safe and effective 
as traditional CR in improving clinical outcomes and 
quality of life (17, 18). 

As part of the development of a follow-up pathway 
for frail older adults after cardiac surgery at Nantes 
University Hospital, we selected the Vivifrail pro-
gramme, recommended within the WHO’s ICOPE 
framework (19). This programme provides tailored 
physical exercises adapted to the functional level and 
fall risk of older adults. Vivifrail has demonstrated 
significant improvements in physical performance, 
and may also positively influence cognition, muscle 
function, and mood in frail populations (20–22).

Although Vivifrail has shown promising results in 
managing frailty, its implementation among postope-
rative cardiac patients has not yet been evaluated. This 
study aimed to assess the feasibility of the Vivifrail pro-
gramme for frail older adults following cardiac surgery.

MATERIALS AND METHODS

A non-interventional, prospective, single-centre study 
was conducted at Nantes University Hospital. The 
results were reported in accordance with STROBE 
guidelines. A published study protocol is available 
on OSF (https://osf.io/js7n4/?view_only=d122ebba
23a94cf5b385e3ef1d19c246) and was approved by 
the Nantes Health Ethics Group (“Groupe Nantais 
d’Ethique dans le Domaine de la Santé”), Nantes, 
France (N°24-22-02-273).

Participants
Participants were recruited from the Department of 
Thoracic and Cardiovascular surgery at Nantes Uni-
versity Hospital between March and December 2024. 
The target sample size was determined pragmatically 
according to the department’s recruitment capacity and 
logistical constraints. Two trained research physioth-
erapists (AK, ET) conducted the screening interviews. 

Inclusion criteria were: age ≥ 75 years, recent car-
diac surgery at Nantes University Hospital, a Short 
Physical Performance Battery (SPPB) score < 9 (out 
of 12) on hospital discharge, and provision of written 
informed consent. 

Non-inclusion criteria included any medical condi-
tion preventing participation in the Vivifrail program-
me (i.e., persistent uncontrolled arrhythmia, hyper-
tension or orthostatic hypotension after surgery, acute 
endocarditis or pericarditis, acute thromboembolic 
disease) and legal guardianship or curatorship status.

Intervention
Within the 5 first days after surgery, a baseline assess-
ment (D0) was conducted, including the SPPB, Timed 
Up and Go (TUG) test, and handgrip strength measure-
ment. The SPPB combines balance, walking speed, and 
sit-to-stand (STS) tests into a composite score from 0 
(worst) to 12 (best). A score ≤ 8 points indicates frailty 
(23, 24). The TUG performance was considered as a pre-
dictor of fall risk, with times ≥ 13.5 s indicating elevated 
fall risk (25, 26). These assessments were repeated at  
6 weeks (W6) during a follow-up consultation. Patients 
also recorded daily exercise completion in a Vivifrail 
logbook, allowing the calculation of their adherence 
rate.

Participants were assigned to a specific Vivifrail 
programme level according to their physical functional 
status (SPPB score) and fall risk (recent falls, TUG, 
walking speed, mild cognitive impairment) (27): 

- � A = Severe limitation/dependent or disabled (SPPB 
0–3); 

-  B = Moderate limitation/frail, fall risk (SPPB 4–6); 
- � B+ = Moderate limitation/frail, no fall risk (SPPB 

4–6); 
-  C = Mild limitation/prefrail, fall risk (SPPB 7–9); 
- � C+ = Mild limitation/prefrail, no fall risk (SPPB 7–9); 
- � D = Minimal limitation/autonomous (SPPB 

10–12).
Each patient received an exercise booklet correspon-
ding to their level. The intervention consisted of a 
6-week multi-component exercise programme perfor-
med 5 days per week. In addition to daily walking, par-
ticipants at risk of falls performed specific resistance, 
balance, and stretching exercises 4 days per week, 
whereas others performed these exercises 3 days per 
week. All exercises from the Vivifrail programme were 
compatible with standard sternal precautions. Only 
one adaptation was required: “squeezing a ball” was 
used in place of “wringing out a towel”, in anticipa-
tion of contraindications to performing this exercise 
following sternotomy. A typical exercise session was 
carried out with a physiotherapist before discharge. 
Participants were encouraged to maintain their daily 
activities and continued the usual outpatient clinical 
care, including medical treatment. They were free to 
consult a community-based physiotherapist if needed.

This study was conducted within a fixed budget 
as part of routine care. Physiotherapists ensured 
in-hospital screening and Vivifrail education, while 
follow-up visits were carried out in outpatient clinics.

Outcomes
The primary outcome was to assess feasibility based 
on the following predefined success criteria: 

J Rehabil Med 58, 2026
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1.	 recruitment of at least 70% of the target sample 
(n = 40) within a 12-month recruitment period;

2.	 retention of at least 70% of participants at W6, 
defined as completion of the W6 assessment, as 
previous evidence suggests that the greatest im-
provements in physical performance typically occur 
within the first 6 weeks of CR (28); 

3.	� exploration of whether physical performance at 
W6 in participants adherent to the intervention was 
not meaningfully worse than that observed in less 
adherent participants, in order to rule out potential 
detrimental effects associated with the intervention. 

For adherence analyses, participants were categorized 
post hoc into 2 groups based on programme comple-
tion rate: an adherent group (completion rate ≥ 55%) 
and a non-adherent group (< 55%). This threshold was 
selected based on previous literature reporting lower 
adherence rates in community- and home-based exer-
cise programmes among older adults (29,30) compared 
with higher adherence observed in facility-based CR 
programmes (31). Given the pilot nature of the study, 
these analyses were considered exploratory and were 
not powered to draw a definitive conclusion.

Secondary outcomes included: (i) programme com-
pletion rate, defined as the proportion of prescribed 
exercise sessions completed and recorded in the Vivi-
frail booklet; and (ii) changes in physical performance 
between baseline and W6. Physical performance was 
assessed using the SPPB score, TUG, and handgrip 
strength. An improvement of at least 1 point on the 
SPPB was considered clinically meaningful (32, 33).

Statistical analysis 
Descriptive statistics were used to summarize baseline 
characteristics. Depending on normality (tested using 
the Shapiro–Wilk test), continuous variables were 
compared using Student’s t-test or a non-parametric 
equivalent. To evaluate the effect of the intervention 
over time, repeated analysis of variance (ANOVA) or 
paired t-tests were performed. To account for confoun-
ding factors, mixed linear models were generated with 
the participant’s identity as random effect. A two-sided 
p-value < 0.05 was considered statistically significant. 
Analyses were conducted using R software, version 
4.5.1 (R Foundation for Statistical Computing, Vienna, 
Austria).

RESULTS

Participants
Patient characteristics are presented in Table I. Thirty 
participants were men (79%), with a mean age of 79 
(3.2) years (range 75–86). The types of surgery per-

formed included mitral or aortic valve replacement 
(MVR or AVR) in 55% of cases and coronary artery 
bypass grafting (CABG) in 50%. The characteristics 
were consistent between the group that underwent a 
single surgical procedure and the group that underwent 
multiple procedures.

Recruitment and retention
Among 45 eligible patients, 38 (84%) agreed to partici-
pate in the programme. Of these, 29 (76%) returned for 
assessment at W6. The main reasons for non-adherence 
to the study protocol were fatigue and long distance 
from home to Nantes University Hospital (sometimes 
>100 km) (Study flow diagram, Fig. 1). Most patients 
who missed the W6 visit did so due to an acute illness 
or because they had been referred to a rehabilitation 
centre in the meantime.

Completion rate
A total of 30 exercise sessions were prescribed during 
the first 6-week intervention period. According to 
the Vivifrail logbook, the mean completion rate was 
53.9%. Of the 38 participants, 11 completed 90% or 
more; 2 completed 80% or more; 6 completed 60% 
or more; 2 completed 30%; and 11 completed 20% 
or less. Data were not reported for 6 participants: 2 
discontinued the study (departure to a rehabilitation 
centre), 1e did not want to continue, and 3 experienced 
acute medical events (influenza-like illness and stroke).

Changes in physical performance
Most of the improvement occurred within the first 6 
weeks (Table II). Participants showed a statistically 
significant improvement in SPPB score between D0 5.5 
(2) and W6 8.6 (2.3), p-value for paired t-test < 0.001. 

Table I. Characteristics of subjects at baseline

Characteristics

All population 
(n = 38) mean 
(± SD) or n (%)

Patient that 
underwent >1 
type of surgery 
(n = 12)

Sociodemographic data
Age, years, mean (SD) 79 (± 4) 78 (± 2.9)
Men, n (%) 30 (79%) 10 (83%)
BMI, kg/m2, mean (SD) 25 (± 3.5) 25.5 (± 3.8)
Vivifrail status at baseline, n (%)
A = severe limitation/dependent or 
disabled

3 (8) 1 (8)

B/B+ = moderate limitation/frail 16 (42) 5 (42)
C/C+ = mild limitation/prefrail 19 (50) 6 (50)
Type of surgery, n (%)
Coronary artery bypass grafting 17 (45) 7 (58)
Aortic valve replacement 16 (42) 6 (50)
Mitral valve replacement 7 (18) 4 (33)
Bentall 4 (10) 2 (17)
Maze 2 (5) 2 (17)
Transcatheter aortic valve implantation 1 (3) 0 (0)
Myxoma exeresis (left atrium) 1 (3) 0 (0)
Community based physiotherapy, n (%) 19 (57) 8 (67)
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Table III. Changes in physical performance over time, depending 
on completion rate reported in Vivifrail logbook

Day 0 Week 6

Non adherent 
(n = 18)

Adherent 
(n = 20)

Non adherent 
(n = 12)

Adherent 
(n = 17)

SPPB 6.00
[4.00–7.00]

7.00
[5.00–7.00]

9.00
[7.00–10.00]

11.00
[9.00–11.00]

Balance 
score

1.00
[1.00–2.00]

2.00
[2.00–2.50]

3.00
[2.00–4.00]

4.00
[3.00–4.00]

Walking 
score

3.00
[2.00–4.00]

3.00
[3.00–4.00]

4.00
[3.00–4.00]

4.00
[4.00–4.00]

STS score 1.00
[0.00–1.00]

1.00
[1.00–1.00]

2.00
[1.00–2.00]

3.00
[2.00–4.00]

Walking 
time (s)

5.93
[4.39–6.86]

5.29
[4.63–5.85]

4.31
[3.60–5.40]

3.20
[2.80–4.04]

STS speed 
(s)

31.17
[18.00–60.00]

25.42
[17.61–39.50]

15.52
[14.53–19.02]

13.52
[11.09–16.35]

TUG 19.2 (8.29) 15.8 (4.15) 13.32 (4.16) 11.12 (2.90)
Handgrip 23.53 (7.80) 24.96 (7.69) 24.77 (6.13) 29.59 (9.75)

Data are means (standard deviation) or median [IQR]. No significant difference 
between groups. SPPB = short performance battery test, STS = sit-to-stand, 
TUG = Timed Up and Go.

In a mixed linear model including adherence group, 
surgery type, sex, and age, changes in SPPB score re-
mained significant over time (adjusted change 2.96, test 
statistic t-value 5.46, p-value < 0.001). However, we 
showed no significant interaction between adherence 
group and time, with a p-value of 0.37 showing no 
differential improvement between groups over time. 
Adjusted SPPB progressions for each subgroup are 
presented in Fig. 2 and Table III. 

Changes in TUG, handgrip, and walking speed
At baseline (D0), both the adherence and non-adhe-
rence groups were similar in size and performance, 
confirming initial homogeneity. 

All analysed parameters showed statistically signi-
ficant improvement between D0 and W6: 
- � TUG time (s): D0 = 17.5 (6.7); W6 = 13.3 (4.2), 

p < 0.001.
- � Time for walking 4 m (s): D0 = 6 (2); W6 = 4.6 (1.4), 

p < 0.001.
- � Handgrip strength (kg): D0 = 23.5 (7.8); W6 = 24.8 

(6.1), p < 0.001.
Table III summarizes the progression of these 3 out-
comes across all time points for adherent and non-
adherent participants. 

Although between-group trajectory differences were 
not statistically significant (see Table III), the adhe-
rence group was no longer classified as frail at W6 with 
a median SPPB score of 11 [9–11] (Fig. 2 and Fig. 3). 

DISCUSSION

This study highlights the potential benefits of Vivifrail 
as a structured, home-based physical activity program-
me among frail older adults following cardiac surgery. 
It proved to be feasible in this population. Clinically 
meaningful improvements were observed in physical 
performance and mobility during the first 6 weeks of 
the programme. 

Functional ability (i.e., the capacity to perform acti-
vities that individuals value) depends on the interaction 
between intrinsic capacity (i.e., physical and mental 
capabilities), environmental factors, and their dynamic 
interplay (34, 35). Even short periods of inactivity (e.g., 

Table II. Changes in physical performance over time

Item D0 (n = 38) W6 (n = 29)

SPPB 5.47 (1.98) 8.62 (2.26)
Balance score 1.00 [1.00–2.00] 3.00 [2.00–4.00]
Walking score 3.00 [2.00–4.00] 4.00 [3.00–4.00]
STS score 1.00 [0.00–1.00] 2.00 [1.00–2.00]
Walking time (s) 5.97 (2.05) 4.58 (1.44)
STS speed (s) 31.17 [18.00–60.00] 15.52 [14.53–19.02]
TUG 17.53 (6.69) 13.32 (4.16)
Handgrip 23.53 (7.80) 24.77 (6.13)

Data are means (standard deviation) or median [IQR]. *Significant difference 
over time between D0–W6 (p < 0.05).

Fig. 1. Study flow diagram. 

Figures : 
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during hospitalization or postoperative recovery) can 
lead to rapid declines in muscle mass and functional 
capacity (36).

In our population, the pattern of improvement is 
consistent with the current literature, which shows 
that recovery after cardiac surgery follows a gradual 
trajectory over time. The first 3 months represent the 
period of greatest recovery (37), with the most substan-
tial gains in physical performance occurring within the 
first 6 weeks, depending on the domains assessed (e.g., 
1 to 3 weeks: anxiety, depression, mental quality of life, 
dyspnoea; 4 to 6 weeks: 6-minute walk test, physical 
quality of life) (28).

The mean completion rate in our cohort (≈54%) 
aligns with previous reports for home-based rehabi-

litation programmes such as the New Zealand Otago 
(42%) and LiFE (47%) trials (29, 30). Nevertheless, 
it remains lower than rates reported by the Vivifrail 
research group: 79% in the first month to 68% over 
the following 2 months (21).

Several factors may explain this discrepancy. Unlike 
the original Vivifrail studies, our protocol did not in-
clude scheduled telephone reinforcement or systematic 
caregiver involvement. Instead, participants were 
solely responsible for monitoring their programme, 
with in-person follow-ups only at weeks 6 and 12. 
This approach was chosen based on our cohort’s rela-
tively favourable functional profile, characterized by 
good physical reserves, rapid functional recovery, and 
limited limitations on activities (16). Some participants 

Fig. 2. Changes in frailty between groups and over time. Data are median and IQR. Red dashed line represents the cutoff value for frailty (SPPB = 9)., 
No statistically significant difference between groups.

 

  

 

Fig. 3. Changes in the functional status according to the Vivifrail classification (http://vivifrail.com/resources/). Frailty is considered reversed when 
upgrading from A or B to C or D levels.

 

J Rehabil Med 58, 2026

http://vivifrail.com/resources/
http://www.medicaljournals.se/jrm


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

tio
n 

M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

tio
n 

M
ed

ic
in

e

A. Komonski et al. “Home-based rehabilitation in frail older adults after cardiac surgery” p. 6 of 8

may have perceived less need for ongoing exercise 
once they regained independence.

Moreover, recent evidence suggests that adherence 
is not necessarily associated with intervention efficacy 
(38). Our findings align with this, as we observed no 
difference between adherence groups, and no interac-
tion between changes in SPPB scores and programme 
completion. Qualitative feedback further revealed that 
many participants resumed their usual activities early 
in recovery, effectively substituting the Vivifrail pro-
gramme with daily physical tasks (39).

These findings underscore the importance of add-
ressing social and motivational factors influencing 
adherence. Social isolation, lack of support, or limi-
ted feedback mechanisms likely contributed to early 
discontinuation. Future interventions should consider 
involving caregivers and offering remote supervision 
to sustain engagement at home. Collaboration with 
community-based physiotherapists who can provide 
support and follow-up care outside of the hospital also 
represents a promising strategy to consolidate conti-
nuity of care. In addition, promoting physical activity 
as part of everyday life, rather than relying solely on 
a structured programme, may help ensure that gains 
made during exercise sessions transfer to activities of 
daily living and are sustained over time. 

Regarding the specific effectiveness of the Vivifrail 
programme, time seemed to be more beneficial than 
the programme itself. Indeed, our results did not show 
any statistical difference between adherence groups. 
Moreover, there was no significant interaction between 
time and adherence group in mixed linear models, 
suggesting no differential effect of the programme’s 
adherence on functional recoveries. This contradicts 
previous evidence, which supported the effectiveness 
of multimodal training in maintaining functional in-
dependence (6, 8, 9). Nevertheless, we still observed 
a clinical trend in favour of the adherent group, with 
fewer participants classified as frail as soon as W6.

These results may be explained by several factors 
described earlier: (i) a lower completion rate than in 
previous Vivifrail interventions; (ii) specific characte-
ristics of our cohort (good physical reserves, rapid fun-
ctional recovery, and limited limitations on activities); 
(iii) limited sample size. As our primary objective 
was not to determine the specific factors responsible 
for improvements in physical capacities, additional 
community-based physiotherapy was not considered 
a confounding factor requiring specific adjustment. 
Qualitative analyses suggested heterogeneous interac-
tions between physiotherapy and engagement with the 
Vivifrail programme, with some participants relying 
mainly on physiotherapy whilst others perceived the 
2 approaches as complementary (39).

Strengths and limitations
This study is, to our knowledge, the first to evaluate 
the Vivifrail programme in older adults following 
cardiac surgery. The cohort was representative of this 
population, particularly in terms of surgical proce-
dures (40). Additionally, most eligible patients were 
enrolled (84%), supporting the internal validity of our 
observations. 

However, several limitations must be acknowledged. 
The small sample size and high attrition rate substan-
tially reduced statistical power. Our 55% adherence 
threshold may seem arbitrary. The cutoff point was 
established based on previous studies on home-based 
rehabilitation programmes for older patients. Howe-
ver, other adherence cutoff points were also tested  
(60%, 65%, 70%) and did not change the overall results 
or conclusions. Participants who dropped out tended to 
have recovered more rapidly and reached acceptable 
functional levels by W6, suggesting a potential selec-
tion bias toward those with lower baseline function 
remaining at follow-up. This contrasts with previous 
literature, as it is described that patients who tended to 
drop out were older and had worse exercise capacities 
at baseline (13). Instead, all of our dropouts started the 
programme with a C booklet indicating good initial 
function. Thus, the current Vivifrail programme seems 
to meet the needs of old adults with limited capacity 
following cardiac surgery. However, adjustments may 
be needed in terms of how it is applied or monitored 
for patients with good initial function.

Conclusion 
Home-based multimodal rehabilitation using the 
Vivifrail programme may be a suitable approach for 
older adults with limited functional capacity after  
cardiac surgery, although adaptations may be needed for 
those with higher baseline function. Future interven-
tions should consider caregiver involvement, remote 
supervision, and integration of physical activity in 
daily life to support sustained engagement and long-
term functional gains. The Vivifrail programme, alig-
ned with ICOPE principles, should be considered in 
post-cardiac surgery rehabilitation strategies for frail 
older adults who cannot be referred to specialized 
rehabilitation centres.
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