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Eight weeks exercise training program for runners with
mild-to-moderate symptoms after COVID-19 infection:
a case report
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Background: The coronavirus disease 2019 (COVID-19) pandemic has dramatically introduced enormous
changes in human lives, including athletic activities over the past 2 years. Many occasionally professional and
recreational athletes have been affected by COVID-19 infections.

Case Description: In this study, we present a 39-year-old recreational runner (body mass index,
23 kg/m’ and running regime of 30 to 35 km per week) with mild-to-moderate symptoms after COVID-19
infection, who completed an exercise training program, in order to return safely to his exercise routines.
A multidisciplinary team was established to design the exercise training program, comprising by a sport
physician, an exercise trainer and the runner. An individualized exercise training program was performed
and consisted of both aerobic and resistance exercises for 8 consequent weeks (5 times per week). In this
compendium, metabolic equivalents (METs) were used as an indicator of physical activity intensity. A
continuing medical guidance was performed during the whole quarantine and exercise period. At 6 months
after starting the individualized exercise training program, he has returned to his weekly running routine
without any complaint.

Conclusions: This case highlights the importance of a tailored made exercise training program for runners
who recover from COVID-19 infection. Training with gradually increased intensity achieved safe return to

running events and sport participation in his previous level, with lower injuries rate.
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Introduction sports activities after COVID-19 infection, a group of
international experts have proposed a scientifically guided
and stepwise approach for a safe resumption of sports

activities (1).

On March 11% 2020, the World Health Organization
(WHO) declared the coronavirus disease 2019 (COVID-19)

outbreak as a global pandemic. In the course of this
pandemic, several positive tests have been reported among
recreational and professional runners, while most of them
developed either mild or no symptoms. In an attempt

to provide clinical recommendations for a safe return to

The possible negative consequences of COVID-19
infection present challenges for clinicians and trainers
caring for runners and preparing them to return to exercise
(1,2). In a recent publication, Metzl ez al. reported that each
patient with COVID-19 is unique and there can be a wide

A ORCID: 0000-0002-6155-8898.

© Journal of Xiangya Medicine. All rights reserved.

7 Xiangya Med 2022;7:20 | https://dx.doi.org/10.21037/jxym-21-42


https://crossmark.crossref.org/dialog/?doi=10.21037/jxym-21-42

Page 2 of 5

variance of how each patient experiences the illness (2).
They also proposed that every patient with COVID-19
recovers at a unique rate and at the moment there is not any
algorithm to determine exactly a stepwise approach in order
to return to exercise (2). Thus, there is a lack of scientific
knowledge, surrounding exercise training programs in
COVID-19 infected runners. This is why trainers are not
having the appropriate information in order to guide their
athletes in a safe manner.

What is the ideal intensity, duration and frequency
of exercise training programs? What are the keys for a
successful restart of exercise training program, in order
to avoid training errors? What do they want to know?
These are some questions which need to be answered.
In this sense, the purpose of this paper is to present an
individualized exercise training program for runners, who
developed mild-to-moderate symptoms after COVID-19
infection. A secondary objective is to illustrate how medical
guidance was made from the beginning of the infection
to the final session of the exercise training program. We
present the following case in accordance with the CARE
reporting checklist (available at https://jxym.amegroups.
com/article/view/10.21037/jxym-21-42/rc).

Case presentation

A 39-year-old male, who was a health care professional,
with a body mass index of 23 kg/m” and a past medical
history of total thyroidectomy (over 15 years ago) due
to follicular thyroid carcinoma, replaced with thyroxine
(levothyroxime 137 mcg once daily), had been tested
positive for COVID-19 (without symptoms) in the context
of an employee monitoring in his workplace. As a result,
he was recommended to be home quarantined, in order
to prevent further transmission. His training status was
an average of 30-35 km, 3 to 4 times per week for over
3 years. During the third day of his in-home self-isolation,
the patient reported a sudden onset of symptoms with
mild cough, headache, neck pain, fever (<37.6 °C), anosmia
and ageusia. Standard treatment with paracetamol was
used in order to relieve the symptoms and about 8 days
later, he was revealed asymptomatic. Two weeks later, the
decision to start exercise was based on the results of clinical
examination by a sport physician.

A semi-structured interview was conducted with the
patient to evaluate his training needs. Based on data from
the interview, a frame-work was created in order to address
his needs. A steering group was established to design the
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exercise training program, comprising by a sport physician,
an exercise trainer and the runner. Aa a result, it was derived
by the above team that the exercise training program should
consist of two components: the medical and the training
guidance.

The final exercise training program was directly
supervised by a specialized exercise trainer and consisted
of endurance and resistance exercises, 5 days per week for
8 weeks. As a rule, training weeks had 2 days of rest or 1
more day according to the individuals’ need. The intensity
and duration of exercise sessions were gradually increased
during the exercise training program. A medical evaluation
was usually performed by a sport physician before the
increase of training intensity and duration. For the first
week, the regular endurance exercises performed 2 to
3 times per week, the individual walked or/and biked on
a motor driven treadmill and a stationary bike based on
metabolic equivalents (METS). For the remaining 7 weeks of
the exercise training program, treadmill and stationary bike
were replaced with outdoor running and cycling (Figure I).
Meanwhile, the regular resistance exercises performed
2 times per week. Resistance exercises, with the use of free
weights, targeted to the major upper body muscle groups
(Figure I). The one-repetition maximum (1-RM) test was
used to assess the strength. The percentages chosen were
50%, 60%, and 70% of 1-RM. These particular moderate
loading were recommended as they are the most commonly
used in recreational athletes to maximize muscular strength.
The classic periodization model on changing exercise
intensity and duration was used, since it is commonly used
in rehabilitation exercise protocols (3).

After 3 weeks of quarantine period and 8 weeks of
supervised exercise training program, the runner was
exercising without restrictions in the intensity and the
duration of exercise and he did not report any further
symptoms or exercise-related complaints. No pathological
abnormalities were confirmed during the medical
examination and the runner could regularly restart to
participate in running events as previous. Six months after
the initiation of intervention, the patient was contacted for
the final follow-up. He reported that he has been running
5 to 10 km at least 4 times a week the last month and he
has participated in a virtual race of 10 km without any
complaint. All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
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Day 3 to 11
* Onset and resolution of
§ symptoms: Day 27
S - Cough e Test COVID-19 (-)
g - Headache
= - Myalgia Day 14 Day 21 Day 35 Day 49
% - Fever e Clinical examination e Clinical examination e Clinical examination e Clinical examination
% - Anosmia ® 12-lead resting ECG e Test COVID-19 (+)
- Ageusia * Test COVID-19 (+)
t 1
! ! Time, days
Day 1 Day 14 Day 21 Day 35 Day 49 to 70
2 * Treadmill, <38 METs,15 min * Running, <6 METs, 25-30 min ¢ Running, <6 METs, 35-40 min ¢ Running, <6 METs, 40-50 min
S  Stationary bike, <3 METs,15 min e Bicycle, <6 METs, 25-30 min Bicycle, <6 METs, 35-40 min * Bicycle, <6 METs, 40-50 min
g * Resistance: - push-ups * Resistance: - push-ups * Resistance: - push-ups * Resistance: - push-ups
g - bicep curls - bicep curls - bicep curls - bicep curls
£ - shoulder press - shoulder press - shoulder press - shoulder press
£ - triceps extensions - triceps extensions - triceps extensions - triceps extensions
= (50% of 1-RM, 3 sets x 8-12 reps) (50% of 1-RM, 3 sets x 8-12 reps) (60% of 1-RM, 4 sets x 8-12 reps) (70% of 1-RM, 4 sets x 8-12 reps)
N b
Quarantine period (3 weeks)
A
Y
Exercise period (8 weeks)

Figure 1 A schematic illustration of the study design. Runner completed an 8-week exercise training program, where medical and training

guidance was recorded. ECG, electrocardiogram; COVID-19, coronavirus disease 2019; METs, metabolic equivalents; 1-RM, one-

repetition maximum.

report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Discussion

It is well known that after a period of rest, due to a viral
infection, physicians recommend the gradual return to
exercise training, combined with monitoring of remaining
symptoms of illness (4). Additionally, for athletes who have
spent weeks at home recovering from a virus infection, it is
of great importance to follow a well individualized exercise
training program (5). Thus, an individualized exercise
training program should be followed, avoiding prolonged
and intense exercise, particularly during the first weeks
of resumption of exercise. Prolonged exhaustive or high-
intensity exercise causes immunosuppression and increases
the risk of infection, while moderate exercise exerts less
stress on the immune system and potentially reduces the
risk and severity of respiratory viral infection (6). From
a practical point of view, after a mild to moderate illness,
return to exercise appears to be more beneficial if it starts
with 1 week of light exercise, followed by gradually heavier
exercise training program.

This particular case report showed the importance
of a well individualized exercise training program and
a comprehensive medical guidance. In this aspect, the
individual was regularly evaluated by a sport physician and
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supervised by a specialized exercise trainer. The runner
managed to successfully complete an 8-week exercise
training program and was able to return to running events
and in his previous sports level without any restrictions.

From the beginning of the declaration of the global
pandemic, the international literature was enriched with
practical guides and recommendations for a safe return
to exercise (1,2,7). Individuals with COVID-19 infection
experience a wide range of symptoms, ranging from being
asymptomatic to severe illness (1). Hence, safe return to
sports is another hot issue for the scientific community
and requires the development of protocols (8). It is very
important for the person to start training at an early stage
after COVID-19 infection, although, early return to sports
can lead to cardiovascular, respiratory and chronic muscle
fatigue complications that may hinder exercise tolerance
(2,8). Due to the fact that initial signs of physical and
functional deconditioning are present from the first week (9),
the gradual return of the exercise training is important,
under the guidance of a multidisciplinary team (8).

Woods et al. stated that symptoms, such as fever, cough,
shortness of breath and breathing difficulties, can appear
within 2 to 14 days after infection and the athletes should
seek medical diagnosis and discontinue physical activity
and exercise immediately (10). It is important to note
that during acute infection or in the recovery phase, high
intensity exercise may result in overstrain, which can lead to
immune system dilapidation and may be associated with the
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recurrence of COVID-19 infection (7,11). Additionally, it
should be emphasized that recurrence or re-infection with
COVID-19 could cause possible worse clinical outcomes
and long-term complications (12).

Despite the multiple organ involvement in COVID-19,
return to sports activity should be encouraged after overall
recovery from acute respiratory infection. Moreover,
due to the bed rest and long periods of deconditioning,
athletes’ performance may be lost and as a result they have
an increased risk of injury (7,13). To avoid all the negative
consequences resulting from an early return to exercise and/
or a non-well-designed exercise training programs, which
is not tailored to athletes need; Barker-Davies et 4/. have
proposed three METS for an initial period of approximately
2 weeks (6). An exercise training program must be initiated
at low-intensity, while it could be gradually made more
rigorous based on individual needs (14,15). It is unequivocal
that each training program must be individualized in order
to optimize the balance between strain and adaptation
processes and of course to enhance athlete’s performance
(7,13).

Conclusions

To summarize, the decision to restart sports activities,
as well as running, should be a shared decision between
healthcare professionals, sport physicians and exercise
trainers. An individualized exercise training program,
according to the runner’s needs, is very important and it
can lead to favorable clinical outcomes, optimizing athletes’
performance. Finally, it should be noted that all the above
guidelines are general and that acceptable levels of exercise
initiation depend on the runner’s demands.
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