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The coronavirus disease 2019 (COVID-19) is a frequent
respiratory infection disease, as of November 16”‘,
2021, 254728728 COVID-19 infections, and 5125685
COVID-19-related deaths (2.01%) had been reported
worldwide (https://www.worldometers.info/corona
virus/). While the main clinical manifestations of
acute COVID-19 are respiratory symptoms (eg;
cough, sputum, and dyspnea), additional cardiac,
muscular, and neurologic symptoms/complications
(eg; chest pain, myocarditis fatigue, myalgia, myopa-
thy, rhabdomyolysis, paresthesia, severe viral ence-
phalitis) were reported [1]. The issue with the acute
COVID-19 is that even if patients are cured, 40-90% of
them continue to experience several medium- to
long-term effects [2]. The latter patients are qualified
as having a long COVID-19 [3]. Long COVID-19 is
defined by the persistence of symptoms beyond
12 weeks after acquiring the infection, with no alter-
native diagnosis, irrespective of the viral status [3].
More than 50 symptoms have been identified for
long COVID-19 [4]. Some of the symptoms affect the
chain implicated during adaptation to exercise,
namely the respiratory (eg; dyspnea, cough, post
activity polypnea), cardiovascular (eg; chest pain),
muscular (eg; myalgia, fatigue), and neurological (eg;
headache, dizziness) systems [4]. Furthermore, a study
from Norway demonstrated that three months after
hospital discharge, one-third of long COVID-19
patients had a peak oxygen consumption <80 of
their predicted normal values (ie; incapacity) [5].
Nowadays, there are several recommendations/
guidelines related to the management of long
COVID-19 patient [6-10]. These guidelines target the
specialist physicians, mainly pulmonologists [6], cardi-
ologists [8], physical medicine and rehabilitation spe-
cialists [7], or a combination of different specialists [9].
The cardiorespiratory rehabilitation (CRR), which is a

pillar of the aforementioned guidelines [10], signifi-
cantly relieves the symptoms of dyspnea, anxiety and
depression, and eventually improves the patients’
physical functions and quality of life [11]. The first
study aiming to evaluate the impacts of CRR (ie;
10 minutes sessions’, twice a week, for 6 weeks) on
long COVID-19 elderly patients from China [12],
reported an improvement in respiratory function (eg;
increase of the first second forced expiratory volume
by 0.34 + 0.17 1), endurance (eg; increase in 6-min
walk distance by 49.6 + 10.5 m), and quality of life
(all dimensions of the SF36 scale). Furthermore, a
recent German cohort including 28 long COVID-19
patients aged 66 years and more [13], confirmed the
findings of the Chinese study [12]. The ‘ideal’ CRR
program, which should be performed in special cen-
ters, contains several specific tests’ evaluation that
should be performed pre- and post-CRR (eg; lung
function tests, walking tests, cardiorespiratory exercise
test, quality of life questionnaires).

In real practice, there is a paradox in the manage-
ment of patients with long COVID-19. Indeed, general
practitioners (GPs) are on the front line in the man-
agement process of long COVID-19 patients because
as the pandemic evolves, more and more long COVID-
19 patients will be in need of treatment/assistance
[14]. For long COVID-19 patients, and according to
the World Health Organization guidelines, CRR should
be provided not only at tertiary- or secondary care,
but mainly at primary-care with a real implication of
GPs [15]. However, only few published papers related
to the management of COVID-19 patients were
addressed for GPs [16]. For instance, a recent review
recommended that GPs ask their long COVID-19
patients to perform an individualized CRR via a light
aerobic exercise [17]. Nevertheless, GPs are probably
unable to perform (or demand) the aforementioned
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pre/post-CRR evaluations specific tests, or to correctly
apply the full guidelines addressed for specialists [6-
9]. Therefore, an alternative including the CRR ‘mini-
mal advice’ that a GP should provide to long COVID-
19 patients, seems to be necessary to respond to the
needs of GPs to face their involvement with long
COVID-19 patients. Thus, this paper aimed to ‘report’
the CRR ‘minimal advice’ that should be provided by
GPs managing long COVID-19 patients with incapacity
(ie; alteration of the cardiorespiratory and muscular
chain).

The CRR ‘minimal advice’ reported in this paper is
mainly ‘inspired’ from the Stanford Hall consensus state-
ment for post-COVID-19 rehabilitation [9], the American
Societies of Cardiology and Sports Medicine recommen-
dations for the practice of physical activity in chronically
ill patients being over 50 years old [18], the British
Association of Sport and Exercise Sciences consensus
related to the ABC of physical activity in conditioned
individuals [19], and from the ‘minimum rehabilitation
advice’ that any doctor can (and shall) prescribe in front
of a chronic respiratory patient [20]. The Stanford Hall
consensus statement for post-COVID-19 rehabilitation
[9] was established by seven teams including a team
of six GPs.

In practice, the authors ‘recommend’ that the GPs
divide their long COVID-19 patients into small groups
(n = 3-5 patients by group, for example), and to plan
two meetings (ie; pre/post the CRR program) (Figure 1).
During the pre-CRR meeting, that can be scheduled few
days before the CRR, the GPs should: i) explain the
‘minimal CRR program’, such as its content and items,
ii) focus on patient education regarding general topics
(eg; comorbidities, smoking cessation when applicable);
iii) provide a psychological/emotional support and

nutritional counseling, iv) 'View', if possible, videos/illus-
trations explaining the exercise-training modalities [21],
v) evaluate the patients’ dyspnea using the modified
medical research council or the visual analogue scales
[22,23] (Figure 2), and vi) answer patient’s inquiries. The
post-CRR meeting can be scheduled some days after the
end of the CRR program, in order to check its results in
terms of dyspnea, to get the patients’ feedback, and to
encourage patients keeping the exercise-training pro-
gram as long as possible (Figure 2).

The exercise-training, which is the angular stone of
the CRR program [5], should ‘ideally” include at least
12 sessions (ie; three sessions/week for four weeks)
(Figure 2). Each session duration is about 50 minutes.
Figure 3 resumes a session of a ‘minimal’ exercise-
training that GPs should recommend to their long
COVID-19 patients. The typical exercise-training ses-
sion should include the following 4 items.

1. Item 1. walking for 30 minutes

The intensity of walking can be evaluated by the
ability of speaking during walk without being out of
breath. The walking modality consists in three cycles
of alternation between (i) walking at a slow pace (ie;
without being out of breath) for 5 minutes and (ii)
walking at a rapid pace (ie; near the breathlessness
speaking threshold) maintaining this pace for five
minutes. Therefore, the patient will walk for
30 minutes.

2. Item 2. strength training for 10 minutes

There are different types of muscle strength exercise
for the upper and lower limbs [21]. Three types of

Pre-CRR meeting (n=3-5 patients)
*Dyspnea evaluation

*CRR content

+Patient education

*Response to patient’s inquiries
*Psychological support/nutritional
counseling

*Exercise training videos/illustrations

Post-CRR meeting

*Dyspnea evaluation

+Patients’ feedback

*Advice patients to continue
the exercise-training

Exercise-training
(4 weeks (W); 12 sessions; 4 items)

w1 w2

Time

Figure 1. Cardiorespiratory rehabilitation (CRR) schedule for long COVID-19 patients.



We will assess how difficult it is for you to
breathe while exercising or at rest. We will assess
dyspnea this way: a feeling of difficulties of breathing
that becomes unbearable or abnormal.

This line represents a scale that shows you how
difficult it is to breathe. You are required to make a
mark between the beginning and the end of the drawn
horizontal line. The beginning of the line on the left
side means that there is no difficulty in breathing. The
end of the line on the right side means a feeling of
suffocation.

Suffocation

l

No breathless

>

Not troubled by breathlessness except on strenuous exercise

Short of breath when hurrying on the level or walking up a
slight hill

Walks slower than most people on the level, stops after a
mile or so, or stops after 15 minutes walking at own pace

Stops for breathing after walking about 100 m, or after a few
minutes on level ground

' Too breathless to leave the house, or breathless when undressing

B

Figure 2. Methods of dyspnea evaluation. A. Visual analogue
scale. B. Modified medical research council.

muscle strength exercises (one for upper limbs and
two for lower limbs) are encouraged. For the upper
limbs, a lightweight dumbbell or water’ bottle (eg; 0.5
kg or 0.5 |, respectively) are needed. The patient
should hold one dumbbell/bottle in each hand.
Starting with arms alongside the body; the patient
should simultaneously raise arms to the side-up to
shoulder height without bending elbows. Then, the
patient should go back down slowly. The aforemen-
tioned movements can be done in the frontal/sagittal
plans [21]. For the lower limbs, the first exercise con-
sists on standing with two legs extended slightly
apart, both hands resting on the back of a chair. The
patient should bend both knees, and hold the posi-
tion for 5 seconds; then get up slowly (Figure 3).
During the second exercise, the patient should keep
the same standing position behind a chair, alterna-
tively raising the right then left lower limbs out-
stretched in the frontal plane to maximum
amplitude, holding for a few seconds, and return to
the starting position. For each muscle strength exer-
cise, the patient should perform two to five sets of 10
repetitions each.
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3. Item 3. balance posture for 5 minutes

This item includes two types of balance posture exer-
cises. The first is the monopodal support. The patient
should stand up feet slightly apart, keep upper body
straight, raise one of the knees until placing thigh in a
horizontal position for 10 seconds, and then lower
back the knee towards the initial position. This exer-
cise should be repeated 3-5 times on each leg [21].
The second exercise is walking on a straight line of 10
meters for 1 minute, by doing straight line shuttles.

4. Item 4. stretching for 5 minutes

Some easy stretching exercises are recommended at
the end of the workout [21] (Figure 3). In frail long-
COVID-19 patients, stretching exercises may represent
a muscular solicitation equivalent to a muscle
strengthening solicitation [24]. The recommended
protocol is two x 20 seconds per exercise at 50% of
the point of discomfort (ie; pain in the muscles/
tendons).

A video illustrating a practical/standard session of
daily exercise training for patients with a chronic
respiratory condition is available online [21]. GPs can
show/recommend this video for their patients, in a
way that patients can watch it several times if needed.

The proposed exercise-training program with its 4
items has several advantages. First, it is safe with no
contraindication. Second, it is costless since it is a
home/outdoor based program. Third, it doesn’t require
expensive equipment. Fourth, the exercise-training ses-
sions can be performed individually or in small groups or
couples, which is motivating by creating a group
dynamic. It is true that primary care is already a busy
specialty, and the ‘idea” to ask GPs to provide the CRR’
‘minimum advice’ for their long COVID-19 patients
appears ‘wrongdoing’. However, as the World struggles
with prolonged waves of acute COVID-19 (to date of the
present exchanges), GPs need to be organized to care for
patients presenting with long COVID-19 manifestations
of this multifaceted disease [16]. Key functions of GPs,
such as person-focused care over time; and first contact/
comprehensive/coordinated care, likely will prove to be
the cornerstone of managing millions of patients who
develop or will develop long COVID-19 [16]. The authors
call for a multicenter study to test our proposed exercise-
training program in order to assess its suitability and
reliability in primary care settings.

This paper is i) a call for action in order to popular-
ize the CRR for long COVID-19 patients in general
medicine; ii) an invitation to other researchers to con-
tact us to justly, set a worldwide multicenter protocol
altogether, and iii) a CRR primer for GPs taking care of
long COVID-19 patients.
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Figure 3. Exercise-training items.
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