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Importance of functional capacity
assessment and physical exercise during
and after hospitalization in COVID-19
patients: revisiting pulmonary rehabilitation

Audrey Borghi-Silva'®, Alaparthi Gopal Krishna*®,
Adriana Sanches Garcia-Araujo'

We read with great interest the recent findings in the
study by Zampogna et al.(*) entitled “Time course of
exercise capacity in patients recovering from COVID-19-
associated pneumonia.” The central objective of the study
was to evaluate the exercise capacity of patients four
weeks after hospital discharge and after a three-month
follow-up period. To that end, the authors divided the
patients into two groups using the cutoff point of 75%
of the predicted value for the six-minute walk distance.
The main finding of that study® was that both groups
recovered their exercise capacity and functional status
after three months of follow-up. The study premise
is interesting (functional assessment of patients who
recovered from COVID-19) and provides the reader with
important information about pulmonary rehabilitation
strategies, which is one of the main challenges for
COVID-19 survivors. However, some aspects of the study
are subject to criticism.

Patients with COVID-19 and prolonged length
of hospital stay can suffer from various functional
limitations after discharge. Post-COVID symptoms include
neuromusculoskeletal disorders, such as neuropathy
and muscle weakness; dyspnea; severe hypoxemia;
anxiety and/or depression; significant weight loss; and
cardiovascular sequelae.®? Therefore, these functional
limitations need to be explored not only after discharge,
but also during early rehabilitation in the convalescence
phase.® In this context, a mobility team combined with
interdisciplinary assistance® are essential to make the
functionality of such patients to improve progressively,
resulting in better quality of life and enabling the patients to
return to their work activities.®” However, it is necessary
to consider some concerns related to that study.® There
was a lack of clarity regarding the time course of the
functional assessments performed, the importance and
objective of the functional tests selected, and some details
about the proposed rehabilitation program carried out
during the follow-up. A more consistent description of the
methodology should have rigorously been carried out.
In this context, the study has its originality, importance,
and clinical applicability jeopardized.

Considering that the mean length of ICU stay was 43
days, it is expected that the patients presented with
pronounced limitations in functionality and performance of
activities of daily living (ADL) and required to be followed
up after discharge. The study started the evaluations
approximately four weeks after discharge (4 £ 1 weeks),

that is, they were extremely late, variability was high,
and no details regarding the functional recovery process
between discharge and beginning of follow-up were
provided. In this context, it is highly recommended and
desirable that rehabilitation programs that encourage
functional recovery of these long-hospitalized patients
should and can be started during hospitalization and need
to be continued immediately after hospital discharge.(®
In addition, it is not clear in that study® whether the
patients who were recruited after discharge had been
admitted to different hospitals and, therefore, whether
they had received equivalent pulmonary rehabilitation
during hospitalization, which could impact their functionality
after discharge.

The study has a bias in its own design, because the
individuals were selected on the basis of their functional
capacity and there was an imbalance in the number of
individuals in each group that underwent a rehabilitation
program (73% and 33% of the individuals in the <75% and
>75% groups, respectively), evidencing a heterogeneous
load of exercise training between the groups. It is highly
likely that functional recovery in the <75% group was
mainly due to the rehabilitation program implemented in
which the patients were inserted than simply due to the
time course. In addition, the study proved to be precarious
since it did not present the rehabilitation structure in
which the patients were submitted to from the standpoint
of location (home or rehabilitation center), frequency,
intensity, modality of exercise and supervision (face-to-
face, telerehabilitation, unsupervised, or a combination
of those).® In addition, heterogeneous compliance of
patients in rehabilitation programs may compromise the
results of the functional outcomes investigated.® The
authors should have explored all of these aspects in more
details, and, therefore, that study lacks reproducibility.®

Regarding functional assessments, the authors
mentioned that the six-minute walk test was used in
order to assess lower extremity function, but COVID-19
patients report increased dyspnea and fatigue symptoms
associated with impaired performance of ADL, particularly
those who survived hospitalization.*® In this context,
most of ADL require elevation of both arms, with and
without support.*¥) Therefore, because the assessment
of ADL also requires the assessment of the functionality
of the upper limbs, that would be highly recommended,
since therapies aimed at improving this function can also
contribute to reducing dyspnea and muscle fatigue in
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| EXERCISE-BASED PULMONARY REHABILITATION FOR COVID-19 PATIENTS

v ASSESSMENT )
Vital signals: RR, HR, BP

Dyspnea and need for OS: Borg dyspnea scale; VAS, SpO,

Respiratory function: MIP, MEP, PEF

Functional mobility scales: Perme score, IMS

Peripheral muscle strength (UL & LL): MRC scale; handgrip dynamometry
Exercise tolerance test: 6MWT, 2MWT, STST, GST; TUG test Y,

v
EXERCISE TRAINING PROGRAM
» Dyspnea management (relaxation, positioning, breathing control training,
pursed lip breathing, and diaphragmatic breathing), IMT, NIV+exercise,
cognitive-behavioral approaches
« Bronchial hygiene therapy (traditional techniques, breathing techniques,
mechanical devices)
« Early mobilization on bed, sitting, standing, and ambulation (walking or cycling)
« Intensity: Borg scale score < 3 with a progressive increase to 4-6;
frequency: 1-2 times a day; and duration: 10-45 min

ACUTE PHASE/ HOSPITAL PHASE/
INPATIENT REHABILITATION

v ASSESSMENT A
o LL endurance tests: 6MWT, 2MWT, CET, ST, STST, GST; TUG test

UL supported and unsupported endurance tests: AET, 6MPT, RT

Respiratory muscle strength (MIP, MEP, endurance tests)

Peripheral muscle strength testing of UL and LL: 1RMT, 10RMT;

handgrip dynamometry, quadriceps dynamometry, and test with elastic bands
Balance tests: BBS; SPPB, TUG, STST

ADL tests: Katz index, Barthel index

Quality of life: HRQoL; WHOQOL-BREF, SF-36

OUTPATIENT/
SUPERVISED REHABILITATION
(8-12 WEEKS)

¢ J
EXERCISE TRAINING PROGRAM
e AE for LL and UL: light intensity with gradual increase; 3-5 sessions/week;
duration: 20-30 min; intensity: 40-80% of HR or 40-80% of VO, peak),
Borg dyspnea (< 3) or muscle fatigue (4-6) scale scores
« RE for LL and UL: 50-85% of 1RMT, 3 sets, 10-15 repetitions, 2-3 times/week
o IMT: 30-80% of MIP, 50-80% of MEP, 30 min/session, 3-5 times/week
« Balance training: static and dynamic exercises
v ASSESSMENT A
« Same abovementioned tests
UNSUPERVISED REHABILITATION/ « Assess level of education and cognition for self-training and self-monitoring
TELEREHABILITATION/ « Periodic face-to-face assessment for training the patient and/
HOME REHABILITATION or family members for unwanted signs and symptoms during exercise
« Evaluate the type of IT to be used, and instruct the patient/
family how to use it (hardware, software, Internet)
« Evaluate performance of ADL and guide ECT )

EXERCISE TRAINING PROGRAM

« Patient evaluation (via telemonitoring, videoconference)

« Prescription of specific exercises for each patient

Diary with information about limitations during exercises

AE for the LL (e.g., walking, walking stairs up and down, dancing)
RE of the UL & LL (e.g., light weights, elastic bands)

Stretching, yoga, dancing, and stress control video classes
Frequency: at least twice a week

Figure 1. Recommendations for assessment and physical training during different phases of pulmonary rehabilitation
in COVID-19 patients. BP: blood pressure; OS: oxygen supplementation; VAS: visual analog scale; Perme: Perme
Intensive Care Unit Mobility Score; IMS: ICU mobility scale; UL: upper limbs; LL: lower limbs; MRC: Medical Research
Council scale; 6BMWT: six-minute walk test; 2MWT: two-minute walk test; STST: sit-to-stand test; GST: gait speed test;
TUG: timed up and go; IMT: inspiratory muscle training; NIV: noninvasive ventilation; CET: cycle ergometer test; ST:
step test; AET: arm ergometer test; 6MPT: six-minute pegboard test; RT: ring test; 1RMT: one-repetition maximum
test; 10RMT: ten-repetition maximum test; BBS: Berg balance scale; SPPB: Short Physical Performance Battery; ADL:
activities of daily living; HRQoL: health-related quality of life; WHOQOL-BREF: World Health Organization Quality of Life
Instrument, brief version; SF-36: Medical Outcomes Study 36-item Short-Form Health Survey; AE: aerobic exercise;
RE: resistance exercise; IT: information technology; and ECT: energy conservation techniques.
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those patients and to helping select a physical training
program that can improve muscle dysfunction especially
targeted for promoting functional independence for
performing daily tasks in the home environment.
Following this line of reasoning, it is highly recommended
to assess the mechanisms of upper extremity muscle
dysfunction, which can be measured and confirmed
by different tests.(*?)

In conclusion, despite the relevance of the study by
Zampogna et al.,*) given that the temporal evolution
of functional capacity in patients affected by COVID-
19 can be impacted by early and late rehabilitation,
the conclusion of the study needs to be analyzed
with caution. The assessment of functional capacity
is important and should be directed to the phase of
pulmonary rehabilitation (Figure 1). In addition, the
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absence of differences in the functional recovery of
those individuals after a three-month period, considering
that different loads of pulmonary rehabilitation were
applied in both groups and no information regarding
the protocol of physical exercise (intensity, duration,
and number of sessions) were described, indicates
that the results of that study should be evaluated with
reservations. Therefore, it would be fair to assume that,
above all, if the two groups were to receive equally
exercise-based rehabilitation, the results would be
likely to be different. Finally, we strongly recommend
that a broader assessment of ADL should include
activities that incorporate the upper limbs, because
they are strongly associated with improvements in
ADL, symptoms, and, consequently, quality of life in
COVID-19 survivors.
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