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Abstract 

In real practice, there is a paradox in the management of patients with “long-term Covid-

19”. Indeed, Family physicians (FPs) are on the front line in the management process of 

these patients. For “long-term Covid-19” patients, and according to the World Health 

Organization guideline, the cardiopulmonary rehabilitation (CPR) should be provided not 

only at tertiary- or secondary- care, but mainly at primary-care with a real implication of FPs. 

However, specific guidelines/recommendations were addressed for FPs. Therefore, an 

alternative including the CPR minimal advice that a FP should provide to “long-term Covid-

19” patients, seems to be necessary to respond to the needs of FPs to face their involvement 

with “long-term Covid-19” patients. Thus, this paper aimed to report the CPR “minimal 

advice” that should be provided by FPs managing “long-term Covid-19” patients with 

incapacity (i.e.; alteration of the cardiorespiratory and muscular chain). According to the 

authors, FPs should be more cautious in the prescription of exercise and nutrition program 

and informed about the minimal advices related to nutritional and physical exercise 

rehabilitation guidelines when taking care of “long-term Covid-19” patients, and how these 

guidelines can relieve the mental and physical problems, improve immunity, and accelerate 

the recovery process of the patients. With the occurrence of new variants of the severe 

acute respiratory syndrome coronavirus 2, the nutritional and exercise rehabilitation 

guidelines implemented by FPs become indispensable to promote the recovery of Covid-19 

patients and support a return to normal life. 

Keywords: Coronavirus; exercise; nutrition; general practice physician; post-acute COVID-19 

syndrome 

Running head: Nutrition and physical exercise rehabilitation in “long-term Covid-19” 
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Background 

The coronavirus disease 19 (Covid-19) is a systemic disease, which induces several 

symptoms (Figure 1) [1]. A Chinese study revealed that the disease can be mild (i.e.; no viral 

pneumonia or hypoxia signs) or moderate (i.e.; clinical signs of pneumonia) in 81% of cases, 

was severe (i.e.; need of oxygen therapy) in 14% of cases, and critical (e.g.; respiratory 

failure, multiple organ failure) in 5% of cases [2]. Although vaccination and implementing of 

preventive healthcare measures (e.g.; quarantine, confinement, isolation, social distancing, 

lockdown) imposed by health authorities aim to prevent the decline of immunocompetence 

and mitigate the Covid-19 virus outbreak [3], the aftermath of the Covid-19 pandemic may 

not only induce psychological problems [4, 5], but also decrease physical activity behaviour 

[5, 6], increase sedentary time [3], and alter the nutritional status in both the general 

population and patients [7, 8]. On the one hand, a significant reduction in body cell mass and 

phase angle during the active infection with slow regression towards hospital discharge was 

reported [8]. On the other hand, the mean unintended weight loss during hospitalization of 

patients with Covid-19 was 7.6%, and at discharge, 8.4% of patients were malnourished [7].  

During the acute phase of Covid-19, different organs implicated during the 

adaptation to exercise can be affected (Figure 1). First, the lung is the most affected organ 

by the coronavirus leading to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

[9]. Second, Covid-19 contributes to cardiovascular complications, including acute 

myocardial injury, and neuromuscular manifestations including myalgia [9-11] (Figure 1). 

Third, muscle alteration is an important predictive factor for the severity of Covid-19 [12] 

that is majored by the consequences of a long period of rest prescribed by physicians for 

Covid-19 patients [13] (Figure 1). After a hospitalization period of 2-3 months, the physical 
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performance of patients with moderate and severe Covid-19 was reduced (e.g.; grip 

strength decreased by 32%, 6-min walk distance decreased by 13%) [14]. The issue with the 

Covid-19 is that even if patients are cured, 40% to 90% of them continue to experience 

numerous manifestations for weeks and months, and the disease is therefore named “long-

term Covid-19” [15].  

The “long-term Covid-19” has several clinical manifestations: (i) the alteration of the 

cardiorespiratory and neuromuscular chain [15], such as fatigue (58%), dyspnoea (24%), 

post-activity polypnea (21%), cough (19%), chest pain/discomfort (16%), resting tachycardia 

(11%), palpitations (11%), general pain (11%), reduced pulmonary diffusing capacity (10%), 

pulmonary fibrosis (5%), sputum (3%), stroke (3%), arterial hypertension (1%), myocarditis 

(1%), and arrhythmia (0.4%), and (ii) the alteration of the nutritional status [15] such as 

weight loss (12%). Hence, nutritional and exercise rehabilitation managements following the 

discharge of Covid-19 patients require attention and are necessary to overcome the 

pandemic situation [16-21]. Nowadays, there are several guidelines related to the 

management of “long-term Covid-19” patients [16-21]. In these guidelines, nutritional 

rehabilitation and physical training rehabilitation are the cornerstones of the 

cardiopulmonary rehabilitation (CPR) program. In “long-term Covid-19” patients, recent 

researches reported the effectiveness of a full program of CPR on lung function, 

psychological distress, cognitive impairment, exercise performance, and quality of life [22-

24]. According to the world health organization guideline, CPR should be provided for “long-

term Covid-19” patients mainly at primary-care [25]. In other words, a real implication of 

family physicians (FPs) is needed [26]. The FPs need to be prepared to take care for patients 

presenting chronic manifestations of this complex disease [26]. However, in real life, little 

documents related to the practice of CPR during the management of “long-term Covid-19” 
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patients were addressed for FPs [16, 26, 27]. This a conflicting and embarrassing situation 

for FPs. Consequently, the main aim of this letter to the Editor was to highlight the minimal 

advices related to the nutritional and physical exercise rehabilitation, that FPs should 

provide for their “long-term Covid-19” patients. Combining nutrition rehabilitation with 

physical exercise rehabilitation for “long-term Covid-19” patients is indispensable to resume 

the normal life and promote the physical and mental health recovery [16-20].  

Recommendations 

Nutritional rehabilitation recommendations 

In order to boost the immune system, discharged Covid-19 patients should restore 

muscle strength and provide the body with the necessary nutrients [28]. Physician and 

rehabilitation experts from “Hospital for Special Surgery” published a guideline freely 

available online [28]. A summary of the ten nutrition steps that should be communicated to 

“long-term Covid-19” patients are detailed in Box 1. In brief, “long-term Covid-19” patients 

should create and follow a routine and schedule for meals/snacks [28]. This method will 

ensure they obtain the needed calories and nutrients, especially in case of anorexia. In order 

to keep appetite somewhat engaging, patients with ageusia can select foods with different 

textures (e.g.; crunchy, creamy). Patients with anosmia are encouraged to choose foods that 

can be ate cold (e.g.; sandwiches, cold pasta salads or other grains, cottage cheese/Greek 

yogurt with fruit) [28]. Then, patients need to obtain calories and pay specific consideration 

to take adequate protein throughout the day (Box 1). They should eat several nutrients that 

support immune function. Some guidance on science-based recommendations for nutrients 

(e.g.; Vitamin C, Vitamin D, Zinc, Calcium, Omega-3s, gut health, probiotics, and prebiotics) 

and the amounts to help “long-term Covid-19” patients maintain a healthy immune system, 
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are detailed in Box 1. In summary, “long-term Covid-19” patients are stimulated to choose 

calcium rich dairy or dairy alternatives, nutritious fats like olive oil, avocado, fish, and nuts, 

sufficiently of fruits and vegetables rich in Vitamin C and other nutrients [28]. They should 

get enough Vitamin D to keep their levels in the appropriate range [28]. Some other health 

issues need further attention from the FPs [28]. First, FPs need to help “long-term Covid-19” 

with diabetes mellitus to control their glycaemia [28]. Second, “long-term Covid-19” patients 

with some chronic conditions (e.g.; heart disease, arterial hypertension, chronic respiratory 

diseases) may need individualized counselling [28]. Third, in addition to the supplements 

outlined in Box 1, and especially in patients ≥ 65 years, three nutritional supplements can be 

considered (β-hydroxy-β-methyl butyrate, creatine and tart cherry juice) [28]. Fourth, it is 

useful that each “long-term Covid-19” patient gets a weekly food diary. This would help in 

excluding allergies and/or food intolerances, and will provide a better estimate of the total 

caloric content. Fifth, due to the long-term inflammatory environment to which “long-term 

Covid-19” patients are exposed [29], it is necessary to increase foods rich of anti-oxidants 

substances [e.g.; vegetables (pumpkin, eggplant, spinach), fruits (peaches, apple, grapes), 

non-vegetarian sources (egg, fish), whole grains (oats, brown rice), nuts (almonds, walnuts), 

herbs and species (ginger, garlic), and other sources (tea, coffee)] [30]. For instance, in 

“long-term Covid-19” patients with identified endothelial dysfunction, l-Arginine 

supplementation (6-8 g/day) improved endothelial function [31]. Sixth, due to the metabolic 

alterations provoked by the SARS-CoV-2 infection [32], it is necessary to increase foods rich 

in carnitine (e.g.; animal products like meat, fish, poultry) or to include L-carnitine among 

dietary supplements (e.g.; standard dose: 0.5-2 g/day) for its effect on aerobic metabolism 

[33]. 
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Physical exercise rehabilitation recommendations 

Exercise is highly recommended for Covid-19 patients after discharge to help in the 

process of recovery, prevent the occurrence of the disease, and avoid the risk of sequel [16-

20]. According to the authors’ opinion, the physical exercise rehabilitation should include at 

least 12 sessions (i.e.; three sessions/week for four weeks, or two sessions/week for six 

weeks). Each session lasts one hour. Figure 2 resumes a typical session of a physical exercise 

rehabilitation that FPs should recommend to the “long-term Covid-19” patients. The authors 

suggest that the physical exercise rehabilitation includes three items related to walking, 

balance posture exercises, and muscle building.  

The first item consists on aerobic reconditioning via walking for 45 minutes. The 

walking intensity can be appraised by the patient’s ability of speaking during walk without 

being out of breath. At first, the patient walks at a slow pace for five minutes, and then 

he/she reaches gradually the breathlessness speaking and maintains this rhythm for 10 min. 

It is recommended that patients repeat two additional cycles of walking (the rule of 3 x 5 

min, 3 x 10 min) (Figure 2). 

The second item consists on balance posture exercises, which includes at least two 

types of exercises. The first is walking on a straight line of 5-10 meters for one minute 

(Figure 2). The second exercise is the monopodal support where the patient should stand up 

feet slightly apart, keep upper body straight, raise the knee until placing thigh in a horizontal 

position for 5-10 seconds, and then lower the knee towards the initial position. This exercise, 

which should be repeated three times on each leg, lasts around 10 min [34] (Figure 2).  

The third item consists on a muscle building exercise for the upper limbs (Figure 2) 

[34]. For this exercise, lightweight halters are needed (i.e.; 0.5 to 1.0 kg). The patient should 
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hold one halter 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 aforementioned movements can be done 

whether in the frontal or sagittal plans [34] (Figure 2). The patient should perform two sets 

of five repetitions each during five minutes.  

Finally, there are potential associations between physical activity and a risk of SARS-

CoV-2 infection, severe illness from Covid-19 and Covid-19 related death [35]. For example, 

Lee et al. [35] have established that adults who engaged in both aerobic (e.g.; 150-300 min a 

week of moderate intensity of physical activity) and muscle strengthening activities 

according to the 2018 physical activity guidelines [36], were associated with a decreased 

likelihood of a SARS-CoV-2 infection, severe Covid-19 illness, and Covid-19 related death. 

Their results suggest that engaging in physical exercise proves potential benefits to fight 

Covid-19 [35]. 

Future directions 

We appeal to promote the CPR for “long-term Covid-19” patients in family medicine. 

We invite other investigators to contact our team to reasonably set an international 

multicentre protocol. It is interesting to evaluate the effects of our proposed protocol in real 

life by evaluating some interesting parameters such as dyspnoea and quality of life data.  

To conclude, since FPs are in the frontline of the management of “long-term Covid-

19” patients, they should be more cautious in the prescription of exercise and nutrition 

program and informed about the minimal advices related to nutritional and physical exercise 

rehabilitation guidelines when taking care of “long-term Covid-19” patients, and how these 

guidelines can relieve the mental and physical problems, improve immunity, and accelerate 
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the recovery process of the patients. With the occurrence of new variants of the SARS-CoV-

2, the nutritional and exercise rehabilitation guidelines implemented by FPs become 

indispensable to promote the recovery of Covid-19 patients and support a return to normal 

life. 
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FIGURES LEGENDS 

Figure 1. Symptoms and signs of coronavirus disease 19 (Covid-19) and some acute/chronic 

complications linked with Covid-19 in the cardiorespiratory and neuro-muscular chain. 

ICU: intensive care unit. SARS: severe acute respiratory syndrome.  

 

Figure 2. Three items of the physical exercise rehabilitation. 
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Box 1. Recommendations for nutritional rehabilitation: eating well to regain the strength after 
Covid-19. 

N° Item Recommendations  

1. Eat on schedule .Eating plan: regular meals/snacks are a part of patients routine  
.Eating regularly: provide the body with the needed nutrients/calories to 
restore strength and immune function 

2. Protein .Daily allowance: 25-40 grams at each meal and 10-20 grams at each 
snack 
.Protein from fish, poultry, dairy, beans: stimulate muscle growth and 
prevent a continued muscle’ breakdown 
.Use ready-to-drink protein shakes, homemade shakes, protein powders 

3. Calories .Daily allowance: at least 35-47 calories/kg of weight 
.Reduce body’ stress, and match rebuilding the strength 
.Enlarge the protein portions with vegetables, fruits, whole grains, other 
starches (e.g.; brown rice, potatoes, whole grain bread), which have high 
concentrations of carbohydrates and proteins 
.Use olive oil, nut butters, and other healthy fats to push calories 
.Monitor the weight: the aim is to return to the pre-Covid-19 weight, or to 
obtain a reasonable weight (in case of an overweight patient) 

4. Hydration 
 

.Drink on somewhat of a schedule 

.Drink with each meal and consume about 1-2 cup of fluid in between meals 

.Good examples of fluids: shakes, water, juice, milk, tea 

5. Vitamin C .Daily allowance: 500 mg 
.Keep the immune system healthy 
.Eat a food with vitamin C with each meal: an orange with breakfast, some 
sweet red pepper (in a salad or on sandwich) at lunch, and some tomato 
sauce with dinner and/or mango for dessert 

6. Vitamin D 
 

.Daily allowance: 800-2000 IU 

.Get outside at least 3 times/week for 30 minutes (with exposure on hands, 
arms, legs and face) 
.Eat some foods (e.g., fatty fish such as salmon, fortified milk, eggs) 

7. Zinc .Daily allowance: 5-10 mg if adequate intake along with food. If deficiency in 
Zinc, then a 20-40 mg daily supplement is indicated for 2 weeks 
.Mineral essential for a healthy immune system 
.Found in seafood, meat, yogurt, nuts and beans 

8. Calcium .Daily allowance: 1-1.2 gr 
.Important nutrient for bone health 
.Eat a calcium-rich food at different meals and snacks throughout the day 

9. Omega-3 fatty 
acids (omega-s3: 
ALA, EPA, DHA) 

.Daily allowance: 500 mg of EPA and DHA 

.Reduce excess inflammation 

.Found in fatty fish like salmon, tuna, sardines, herring, sea bass and 
mackerel.  
.Chia seeds, ground flaxseeds and edamame: healthy type of omega-3s 
.Eat fatty fish 2 times/week 

10. Gut health, 
probiotics and 
prebiotics 

.Gut: first-line defense against infection.  

.Probiotics: good strains of microorganisms/bacteria that aid in a diversity of 
ways. They are found in fermented foods like yogurt with active culture, 
kefir, pickled vegetables, tempeh, kombucha tea, kimchi, miso and 
sauerkraut .Eat 1 portion of yogurt/day with active cultures or make a shake 
with kefir 
.Prebiotics (i.e.; the food that probiotics live on.) which keep healthy the 
digestive tract, are found in fruits, vegetables, beans and whole grains 

ALA: α-linolenic acid. DHA: docosahexaenoic acid. EPA: eicosatetraenoic acid. 

 

 


