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In this response letter, we would like to clarify some aspects
related to the methodology and inferences derived from our
work entitled ‘Effects of Vivifrail multicomponent interven-
tion on functional capacity’,1 which was aimed at investigating
the effects of a home-based multicomponent individualized
exercise programme (Vivifrail) on the functional capacity of
frail older adults with mild cognitive impairment/dementia.
Yan et al.2 raised concerns related to the amount of data
missingness and methods used to handle it in our study.
Although we addressed this issue as a limitation of the Discus-
sion section of the original report, we now take the opportu-
nity to further discuss its implications.

The first concern raised by Yan et al. relates to the poten-
tial impact of the high percentage of dropouts (37%) over the
3-month follow-up period on the inferences derived from the
study. First, we would like to emphasize that our randomized
clinical trial was designed to evaluate the Vivifrail multicom-
ponent exercise programme in a sample of very old,
community-dwelling frail cognitively impaired older adults
(mean age > 84 years) with multiple comorbid conditions.
Dissimilarly to laboratory-, hospital-, nursing-home- or day
hospital-based supervised exercise studies where continuous
support (and follow-up) is feasible, subject retention in our
unsupervised, home-based intervention presented chal-
lenges, as did requiring very old participants to attend
centre-based evaluations. While this may limit internal valid-
ity, it provides a more realistic picture of the potential and
feasibility of implementing such programmes in real-world
settings, offering information on what clinicians, policymak-
ers and funding agencies can expect. In fact, recent studies

investigating the effect of unsupervised exercise interven-
tions in frail older individuals have reported comparable,
and even higher, attrition figures among those intervened
on remotely.3,4 This illustrates the difficulties of retaining very
old, frail individuals in longitudinal studies. Additionally, many
participants could not attend final visits during the COVID-19
outbreak due to infection concerns and lockdown policies.
However, we believe our study still makes a valuable contri-
bution given the limited evidence on the topic.

In relation to missing data handling, Yan et al. referred to a
previous report on a randomized clinical trial that used differ-
ent approaches and found opposite conclusions, to illustrate
that varying strategies can impact the results. However, un-
like the example provided by Yan et al. (in which model-
and different-imputation-based approaches are compared),
our work benefits from the use of likelihood-based linear
mixed models in the data analyses, which has been recently
incorporated as an alternative path for trial-based repeated
measures intention-to-treat analyses with missing data.5,6 In
fact, mixed models without ad hoc imputation may provide
more powerful inference than simple imputation approaches
at varying missing data rates.7

Nonetheless, we agree that a sensitivity analysis could be
informative and reinforce our conclusions. Following Yan
et al.’s suggestions, we implemented a controlled multiple
imputation approach to explore whether our results could
be impacted by not-at-random data missingness.8 This illus-
trated how outcomes would change across a range of im-
puted values in both groups. As shown in Figure 1, the statis-
tical significance of our results would only fade in the very
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unlikely scenario in which individuals with missing scores in
the intervention group experience an evolution 1.4 points
worse than control counterparts, which provides robustness
to our conclusions by supporting at-random data
missingness. Figure S1 shows the sensitivity analysis for the
1-month follow-up. Second, Yan et al. expressed their con-
cerns around the feasibility of the promotion of the pro-
gramme as a greater number of individuals dropped out in
the intervention group compared with their control counter-
parts. As detailed in Figure 2, we did not observe differential

reasons for discontinuation implying programme stress. Cer-
tainly, adoption may be limited in older adults without prior
exercise experience, given barriers like low motivation, im-
pairment and inadequate support.9 Individual circumstances
should be considered by clinicians, supervisors and relatives
when prescribing exercise in general and specifically the
Vivifrail exercise programme, given the high rates of partici-
pation (79% of exercise sessions completed) among those
remaining in the study. In addition, supervised modalities
might be more suitable and effective among individuals

Figure 1 Sensitivity analyses exploring potential tipping point by controlled multiple imputation at the 3-month follow-up.

Figure 2 Flow diagram of the individuals included in the study.
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presenting lack of motivation or greater cognitive
impairment.10 Better understanding of the factors that might
predict the engagement in exercise programmes by frail older
adults will assist in the identification of the best strategy ori-
ented to optimize exercise prescription. Understanding pre-
dictors of engagement will optimize strategies to maximize
adherence.

Finally, Yan et al. wondered if greater dropout could artifi-
cially favour the intervention group if completers had higher
baseline values. As shown in Table 1, we found no imbalance
between groups, including the primary outcome measure
(Short Physical Performance Battery score). This suggests that
results did not derive from follow-up bias. Overall, compara-
ble groups at baseline and our statistical approach reinforce
the validity of our findings, despite substantial missing data.
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