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Abstract. Introduction. One of the aspects of health most affected in patients infected by COVID-19 was mental health. Leading 
organizations worldwide have recommended physical activity as one of the main actions. Objective. To analyze the effect of a short-
term aerobic training program on biological and mental health and quality of life indicators in post-Covid-19 patients. Methods. Symp-
tomatology of depression, anxiety, stress, quality of life, vital signs, physical fitness and body composition were measured in 10 post 
COVID-19 patients. An aerobic physical exercise program was applied at 40-60% intensity, five days a week, 50 minutes per session 
for four weeks. Results. A 30% decrease in depression symptomatology, 58% in stress and 44% in anxiety was found during the 
intervention period (p<0.001). Regarding the perception of quality of life, the psychological area was the one that presented a positive 
effect during the intervention (p=0.035). An increase in leg strength (p=0.018) and a decrease in body fat (p=0.005) were found 
during the intervention. Conclusion. A short-term physical exercise program shows benefits in mental health indicators in post-
COVID-19 patients. 
Key Words: Physical activity; Mental health; Quality of life, COVID-19; Fitness. 
 
Resumen. Introducción. Uno de los aspectos de la salud más afectados en los pacientes contagiados por COVID-19 fue la salud mental. 
Organizaciones lideres a nivel mundial han recomendado como uno de los principales tratamientos la práctica de actividad física. Ob-
jetivo. Analizar el efecto de un programa de ejercicio aerobio de corta duración sobre indicadores biológicos, salud mental y  calidad de 
vida en pacientes post COVID-19. Métodos. Se midió en 10 pacientes post COVID-19 la sintomatología de depresión, ansiedad, estrés, 
calidad de vida, signos vitales, aptitud física y composición corporal. Se aplicó un programa de ejercicio físico aerobio al 40-60% de 
intensidad, cinco días a la semana, 50 minutos por sesión durante cuatro semanas. Resultados. Se encontró una disminución de la 
sintomatología de depresión de un 30%, de estrés un 58% y ansiedad un 44% durante el periodo de intervención (p<0.001). Respecto 
a la percepción de calidad de vida, el área psicológica fue la que presentó un efecto positivo durante la intervención (p=0.035). Se 
encontró un aumento en fuerza de piernas (p=0.018) y disminución de grasa corporal (p=0.005) durante la intervención. Conclusión. 
Un programa de ejercicio físico de corta duración presenta beneficios en indicadores de salud mental en pacientes post COVID-19. 
Palabras clave: Actividad física; Salud mental; Calidad de Vida, COVID-19, Aptitud física. 
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Introduction 
 
The World Health Organization (WHO) declared the 

beginning of the Covid-19 pandemic in March 2020, end-
ing the health emergency in May 2023 (WHO, 2023). This 
pandemic, in addition to causing 6.3 million deaths glob-
ally and 2,955,770 deaths in the Americas region (PAHO, 
2023) generated mild disease in most cases; however, 
those cases with more severe disease developed severe hy-
poxia and required hospitalization and mechanical ventila-
tion (Ochani, Asad, Yasmin, Shaikh, Khalid, Batra et al., 
2021), while the majority of cases that developed clinical 
features of cough, fever, malaise, myalgia, respiratory dis-
tress and distress were 96% severe (Ochani et al., 2021). 

The American Hospital Association estimates around 
202.6 million dollars of lost income, while those in low- 
and middle-income countries around 52 billion dollars 
(Kaye, Okeagu, Pham, Silva, Hurley, Arron et al., 2021), 
in turn, it is evident that the main epidemiological prob-
lems that will prevail are those related to mental health at 
different stages of life derived from social restrictions, 
deaths due to loved ones and adaptation to the new normal 
(Panchal, Salazar de Pablo, Franco, Moreno, Parellada, 
Arango et al., 2023; Ghahramani, Kasraei, Hayati, Tabrizi, 
& Marzaleh 2023; Zent, Zhao, Yan, Li, Lu, Liu et al., 2023; 

Li, Hou, Cheng, Miao, Yeerjang, Sheng et al., 2023). 
It is estimated that more than 340 million people in the 

world suffer from mental disorders, being the leading cause 
of disability worldwide (WHO, 2017). Depression and 
anxiety are two of the most common psychological condi-
tions that emerged as a result of the COVID-19 pandemic 
(Maggu et al., 2023), so the need to address these health 
conditions should be part of the priority political and gov-
ernmental strategies, although there are pharmacological 
treatments for these affectations, many people do not have 
access to them, however, physical activity has an effect on 
biochemical and physiological mechanisms such as the re-
lease of endorphins, increased production of neurotrans-
mitters and improved emotional self-regulation (Mikkel-
sen, Stojanovska, Polenakovic, Bosevski, & Apostolopou-
los, 2017). Some of the primary physiological mechanisms 
in response to physical exercise, which may positively im-
pact mental health, include increased production of endor-
phins, serotonin, and dopamine, which play a crucial role 
in regulating mood and promoting a sense of well-being. 
Additionally, exercise leads to the attenuation of the hypo-
thalamic-pituitary-adrenal axis in response to stress, im-
proved mitochondrial activity, and mitogenesis, and pro-
motes synaptic plasticity in the brain (Mikkelsen et al., 
2017). These physiological effects have shown to have an 
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benefit effect on aspects of mental health such as depression 
in older adults (Hidalgo et al., 2019), and in adolescents 
(Dubois, Lambrechts, Grogna, Robert, Jonckheer et al., 
2019), Some authors suggest that it may be an auxiliary in 
supporting mental health as those adults who accumulate 
the a volume of 8.8 METs hour per week had 25% less risk 
and potential physiological benefits (Pearce, Garcia, Abbas, 
Strain, Schuch, Golubic et al., 2022). In a recent overview 
of systematic reviews, 97 systematic reviews covering 
1,039 randomized controlled trials with over 128,119 par-
ticipants were analyzed. It was found that physical exercise 
generates a positive effect on anxiety (standardized mean 
difference (SMD) of -0.42) at different levels of intensity 
(SMD of -0.47 for moderate intensity), mainly 4-5 days per 
week (SMD of -0.97) with durations between 30-60 
minutes (SMD of -0.60). Meanwhile, on depression, the ef-
fect was also moderate (SMD of -0.43), particularly at mod-
erate intensity (SMD of -0.47), carried out 4-5 days per 
week (SMD of -1.12) (Singh et al., 2023). 

In a recent study conducted by Hernández Mata, and Ju-
rado (2023), it was observed in adults how self-efficacy de-
creased considerably during the pandemic, being classified 
with low self-efficacy those who before the pandemic pre-
sented adequate levels; and in those whose self-efficacy was 
low, during the pandemic, it decreased to very low. In an-
other recent study, physical activity was found to have a 
moderating effect on the impact of COVID-19 disease on 
anxiety. (Morales-Beltrán Hernández-Cruz, González-Fim-
bres, Rangel-Colmenero, Zazueta-Beltrán, & Reynoso-
Sánchez, 2023).  

During the pandemic, efforts were made to develop 
physical intervention strategies through the use of mobile 
applications; without necessarily observing effects on indi-
cators such as body composition (Colmenero, Zazueta-
Beltrán, and Felipe Reynoso-Sánchez, 2023), so that super-
vised and monitored intervention strategies in controlled 
environments and in person are necessary, which is crucial 
due to the adverse effects of confinement, particularly on 
biological and body composition indicators. For this reason, 
once the pandemic is over, special emphasis should be 
placed on the effects, since high rates of long-term psychi-
atric morbidity are estimated (Piva, Masotti, Raisi, Zerbini, 
Grazzi, Mazzoni et al., 2023), so it is necessary to offer vi-
able alternatives to the population to mitigate the mental 
sequelae and offer viable treatments for secondary symp-
toms of anxiety and depression in people who had the post-
Covid-19 condition. This is why the present investigation 
sought to provide safe alternatives in relation to the dose-
response of exercise in a short period of time, taking into 
account the possible sequelae derived from COVID-19 with 
the intention of presenting physical exercise as a valuable 
tool to improve symptoms related to physical health, de-
pression and anxiety and thereby promote an active lifestyle 
derived from the end of the pandemic. Therefore, the aim 
of the present study is to analyze the effect of a short-term 
aerobic training program on biological and mental health 
indicators in post-Covid-19 patients. 

Methods 
 
The present quasi-experimental study was approved by 

the committee of the Faculty of Physical Culture Sciences 
under folio number 21092022-046. All participants signed 
informed consent for voluntary participation. All proce-
dures were performed under the guidelines of the Helsinki 
declaration (AMM 2014) and to the General Health Law on 
Research. An initial sample of 16 participants was recruited 
through non-randomized sampling, by volunteers in the 
city of Chihuahua, Mexico, where they were invited to par-
ticipate in the project through various media such as radio, 
social networks and flyers. As inclusion criteria were a) hav-
ing presented COVID-19 between 3 and 6 months ago, b) 
persons older than 20 years, c) medical authorization for 
physical activity; and as exclusion criterion was a) present-
ing a percentage of attendance of more than 80% to the 
physical activity program, b) presenting COVID-19 during 
the intervention period. The final sample that met all the 
inclusion and exclusion criteria were 10 participants with 
an age of 49.7±12.9 years.  

Participants underwent baseline measurement (meas-
urement 1) of body composition, vital signs, physical fit-
ness, quality of life and mental health. A period of four 
weeks was allowed to elapse during which the participants 
did not perform any type of physical activity, nutritional or 
psychological intervention; this period was considered the 
"control period". Immediately after this period, the same 
aforementioned assessments were performed (measure-
ment 2) and the intervention was continued with the phys-
ical exercise program for four weeks, considered as the "ex-
perimental period". Once the intervention was concluded, 
the evaluations were carried out immediately (measure-
ment 3). 

 

 
 

Figure 1. Exercise Training Program Prescription according to FITT model. 

 
Physical exercise program 
The intervention lasted four weeks, with a frequency of 

five sessions per week, at a moderate-vigorous intensity of 
40% - 70% of the reserve heart rate, 30-40 minutes of aer-
obic exercise and 20 minutes of pulmonary breathing exer-
cises. Aerobic training was performed on treadmills, arm 
crank ergometer and elliptical machines (Fig. 1). All work-
loads were individualized based on the initial assessment of 
basal heart rate. Work intensity during the sessions was 
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measured using a Polar Team Pro heart rate monitoring sys-
tem (including sensors, monitors and software) and the 
Borg Perception of Exertion Scale. 

 
Body composition 
Height, triceps and subscapular fold were measured 

through the anthropometric technique proposed by the In-
ternational Society for the Development of Cineanthro-
pometry (ISAK) (Esparza-Ross, Vaquero-Cristóbal, & 
Marfell-Jones, 2019) by two level 1 certified anthropome-
trists. Based on the triceps and subscapular fold, body fat 
was estimated using Siri's formula (1961). Likewise, muscle 
mass and segmental fat mass were measured through bioe-
lectrical impedance (InBody model 230. USA). 

 
Vital Signs 
At rest, the heart rate was measured with a Polar FT4 

heart rate monitor, respiratory rate, manual blood pressure 
with a baumanometer and stethoscope, and oxygen satura-
tion with a ChoiceMMed oximeter. 

 
Physical fitness 
To measure cardiovascular capacity, the YMCA bench 

test was applied, which consisted of raising and lowering a 
bench at a height of 30 cm guided by a metronome set at 96 
beats per minute for three minutes. The heart rate response 
was measured every minute and one minute after the end 
of the test, the latter value being precisely the one that was 
compared with reference values established for age and sex 
to establish the recovery capacity and infer aerobic capacity. 
To measure the muscular strength of the arms, a TAKEI dy-
namometer model SMEDLEY T-19 was used in both hands, 
considering the best attempt of two possible attempts for 
each hand. Likewise, upper body strength was measured 
based on the "Sit to Stand" test of the Seniorfitness battery, 
which consists of getting up and sitting on a chair (with 
backrest and without armrests) for one minute, counting 
the maximum number of attempts. 

 
Quality of Life 
Quality of life was measured using the WHOQOL-Brief 

instrument (WHOQOL Group, 1998) structured in 26 
items that are scored on a Likert-type scale from 1 to 5 
points and measure four dimensions: physical health, psy-
chological health, social relations and environmental health; 
it also allows an estimate of overall quality of life. A higher 
score reflects a higher quality of life. It has showed a 
Cronbach's alphas ranged from 0.65 to 0.82 in the Physical 
scale, 0.68 to 0.88 for the Psychological scale, 0.63 to 0.79 
for the Social scale, and 0.70 to 0.83 for the Environmental 
scale, in Iberoamerican countries, including Mexico 
(Benítez-Borrego et al., 2016). 

 
Mental Health 
The CES-D scale (Radloff, 1977) was used to measure 

the symptomatology of depression based on the last two 
weeks, which consists of 20 items that are answered on a 

Likert-type scale of five possible responses, where a score 
of less than 16 indicates the absence of symptoms below the 
threshold of depression. In the Mexican population, the 20-
item version has presented a Cronbach's Alpha of 0.84; and, 
based on factor analysis, a capacity to explain variability of 
50.6% for the items grouped into four factors (Chapela and 
Salgado, 2009). 

To assess anxiety symptoms, the Hamilton scale (Ham-
ilton, 1959) was used, which has been validated in Spanish 
population (Cronbach alpha of 0.9) consisting of 14 items 
scored from 0 to 4, where a total score <8 indicates no anx-
iety, 8 to 13 mild, 14 to 18 moderate, 19 to 22 severe, and 
>23 very severe symptoms (Herrero et al., 2003). 

Likewise, the DASS (Depression, anxiety and stress 
scales) -21 (Lovibond & Lovibond, 1995) was used to assess 
mainly stress symptomatology, as well as anxiety and de-
pression; It consists of 21 items that are scored on a Likert-
type scale from 0 to 3 points, where a score of items be-
longing to the stress dimension <8 indicates no sympto-
matology, 8 to 9 mild, 10 to 12 moderate, 13 to 16 severe 
and <16 very severe stress symptomatology. During the 
pandemic, this scale showed good reliability in the Mexican 
population, with a Cronbach's Alpha of 0.95 and a variance 
explained by 70% based on confirmatory factor analysis (Sa-
linas-Rodríguez et al., 2023). 

 
Statistical analysis 
A normality analysis was carried out using the Shapiro-

Wilk test, observing that the main variables did not show 
a normal distribution (p<0.05). All variables were pre-
sented as medians and interquartile range. The Friedman 
test was applied with Post-Hoc adjustment with Wilcoxon 
signed-rank test for pairwise comparison, to analyze the 
differences between the three measurements (measure-
ment 1 vs 2 for control period and measurement 2 vs 3 for 
experimental period). A Spearman correlation was per-
formed to analyze the relationship between changes dur-
ing the intervention with disease severity. Finally, the rel-
ative risk of the dependent variables during the control 
and experimental periods was estimated. 

All tests were performed with a confidence level of 
95%. 

 
Qualitative approach 
Finally, to elicit in-depth insights an open-ended ques-

tion was asked to each participant individually: "The key 
question was "What impact did the program have on your 
health-related quality of life?", as the starting point for 
each interview. These interviews were meticulously rec-
orded using a voice recorder to capture participants' re-
sponses in their entirety. Subsequently, the recorded inter-
views were transcribed verbatim, providing us with a tex-
tual corpus for analysis. Through qualitative content anal-
ysis, we identified and categorized essential themes and 
patterns related to the perceived impact of the interven-
tion on health-related quality of life. Among the criteria 
for the generation of the essential categories, we 
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considered for each category, its pertinence and relevance 
in relation to the study objective, they were sufficiently 
exhaustive, and that they presented conceptual depth. To 
generate the essential categories, the information was first 
transcribed. Subsequently, codes were established to iden-
tify initial patterns, and from these, general categories 
were derived. 

These categories underwent further refinement and 
grouping until the essential categories were ultimately ob-
tained. In the present study, due to the presence of only 
one specific triggering question, the depth of iteration in 
the grouping of categories was not as extensive. 

 
Results 

 
Table 1 shows the medians and interquartile range of the 

different variables evaluated in this study. Among the main 
findings we can observe an improvement in the sit to stand 

test during the intervention period (x ͂= 12.0, RIC= 2.3 vs 

x ͂= 14.0, RIC= 6.0, p=0.018) while in the control period 
there was no change (0. 346); likewise, in the percentage 
of body fat estimated by anthropometry, it was observed 

that during the control period body fat increased (x ͂= 35.5, 

RIC= 9.3 vs x ͂= 38.0, RIC= 8.3, p=0.005) and during the 

intervention it slightly decreased (x ͂= 38.0, RIC= 8.3 vs x ͂= 
37.5 RIC= 8.0, p=0.010).

 
Table 1. Median and interquartile range of body composition, vital signs, physical fitness, quality of life, and mental health variables before and after a physical exer-
cise program in post-COVID patients. 

  Control period (4 weeks)       

p value 
Variables 

   Experimental Period (4 weeks) 

Measurement 1 Measurement 2 Measurement 3 

x͂ P25 P75 x͂ P25 P75 x͂ P25 P75 

Body Composition 
         

 
TBF Siri (%) 35.5 31.0 40.3 38.0 33.5 41.8 37.5 32.3 40.3 0.004 

TBF BI (%) 42.7 34.7 45.8 42.3 33.9 45.6 42.9 33.4 45.3 0.118 
Trunk BF BI (%) 43.5 35.8 45.6% 42.8 35.7 45.5 43.3 34.9 46.0 0.097 
Lean Mass (kg) 25.8 22.0 33.7 26.0 21.4 33.4 26.2 22.1 34.0 0.452 

Vital signs 
         

 
SBP (mm/hg) 123.0 108.5 132.5 130.0 110.0 134.0 122.0 115.5 128.0 0.131 

DBP (mm/hg) 84.0 67.5 92.5 76.0 69.0 85.0 79.0 68.5 84.0 0.819 
Resting HR (beats/min) 79.0 76.0 91.0 81.0 73.0 81.0 79.0 68.0 86.0 0.323 

RR (breaths /min) 16.0 15.0 19.0 16.0 15.0 17.0 14.0 12.0 16.0 0.179 
Oxygen saturation (%) 95.5 94.0 96.3 94.5 92.8 96.3 95.0 93.0 97.3 0.135 

Fitness 
         

 
HR 1-min (beats/min) 128.0 114.0 146.0 118.0 101.0 137.0 130.0 119.0 148.0 0.690 
HR 2min (beats/min) 144.0 133.0 170.0 150.0 148.0 166.0 148.0 140.0 162.0 0.651 
HR 3-min (beats/min) 148.0 135.0 176.0 170.0 151.0 177.0 163.0 148.0 174.0 0.065 

Recovery HR (beats/min) 127.0 99.5 146.3 118.0 97.3 134.0 113.5 103.0 134.3 0.273 
DH Dynamometry (kg) 27.0 13.5 33.1 28.0 17.8 34.5 28.0 21.5 35.0 0.227 

NDH Dynamometry (kg) 23.7 19.8 31.7 26.0 19.0 36.0 25.0 22.5 33.5 0.819 
Seat to Stand (repeticiones) 11.0 10.0 12.8 12.0 10.5 14.8 14.0 11.5 17.5 0.002 

Quality of Life 
         

 
QoL WHOQOL-BREF 4.0 3.0 5.0 3.5 3.0 4.0 4.0 3.8 4.0 0.04 
PH WHOQOL-BREF 63.0 56.0 82.8 66.0 56.0 72.0 69.0 63.0 88.0 0.237 

PsH WHOQOL-BREF 78.0 59.8 88.0 69.0 61.3 81.0 84.5 73.5 94.0 0.035 
SR WHOQOL-BREF 72.0 54.5 79.8 72.0 50.0 76.5 75.0 56.0 95.5 0.261 

Environment WHOQOL-BREF 66.0 59.8 79.8 69.0 56.0 81.0 81.5 67.5 94.0 0.205 
Mental Health 

         
 

Total score Minimental 34.0 32.8 35.0 34.0 32.0 34.5 34.5 33.8 35.0 0.191 

SA Hamilton 5.0 3.0 8.0 6.0 3.0 9.0 3.0 1.8 4.5 0.023 
PA Hamilton 10.0 4.5 12.5 8.0 6.3 11.5 4.5 3.0 6.0 0.004 

Total Anxiety Hamilton 17.0 7.5 21.5 15.5 9.3 22.8 8.5 5.5 10.3 0.004 
CES-D Depresión Total 11.0 8.5 21.5 10.0 5.5 22.8 7.0 3.8 11.0 0.007 

Stress DASS 6.0 5.0 10.8 6.0 3.5 8.5 2.5 1.5 4.3 0.001 

Anxiety DASS 4.5 1.8 6.3 3.0 0.5 5.5 2.5 1.0 4.3 0.058 
Depression DASS 3.0 1.0 5.0 2.0 0.5 4.5 1.0 0.0 1.8 0.109 
Total score DASS 14.0 8.5 22.3 10.0 5.5 16.5 5.5 3.5 10.5 0.008 

TBF= Total Body Fat; BI= Bioelectrical impedance; SBP= Systolic Blood Pressure; DBP= Dyastolic Blood Pressure; RR= Respiratory Rate; HR= Heart rate; DH= 
Dominant Hand; NDH= Non-dominant hand; QoL= Quality of Life; PH= Physical Health; PsH= Psychological Health; SR= Social Relationships; SA= Somatic 

Anxiety; PA= Psychic Anxiety.   
 

In the area where the physical exercise program was 
most effective was in the area of mental health. Based on the 
Hamilton scale score to assess general, psychic and somatic 
anxiety during the control period no changes were observed 
(p>0.637), while during the intervention period they de-
creased by 46%, 44% and 50% respectively (p<0.05). The 
score on the CES-D scale to assess depression also showed 
a decrease during the intervention period of 30% 
(p=0.017), with no changes observed during the control 

period (p=0.362), as well as in the stress dimension of the 
DASS scale, where it decreased by 58% (p=0.013), with 
no changes during the control period (p=0.289). These 
changes in the mental health indicators did not correlate 
with the level of perceived severity of COVID-19 disease, 
except in the anxiety area of the DASS scale, where the cor-
relation was 0.67 (p=0.047); that is, there was a greater 
decrease in anxiety symptomatology in those who pre-
sented greater perceived severity of COVID-19. 
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For the analysis of a real change due to the effect of the 
period of exposure to the physical exercise program, the 
variables were analyzed categorically to identify those per-
sons who were classified in a category without risk, estimat-
ing the relative risk (Table 2). Based on the classification of 
the CES-D scale, during the control period four out of nine 
people presented symptoms of depression and after the phys-
ical intervention period only one person continued to present 
depressive symptoms, obtaining a protection factor of 75% 
due to the effect of the intervention. Similar results were ob-
tained for the psychological health perception classification 
based on the WOQOL-BREF scale, Systolic Blood Pressure 
(SBP) classification and physical fitness classification for the 
"Sit to Stand" test where a reduction of people with poor 
psychological health perception, high SBP and poor physical 
fitness were 66.7%, 75% and 40% respectively, being classi-
fied after the intervention period as good psychological 
health perception, normal SBP and good physical fitness. 

 
Table 2. Frequency and estimated relative risk in Post COVID-19 individuals with 
and without the risk condition during the control and experimental period. 

“Sit to Stand” test 

 Poor Good Total RR RRR 
Experimental 3 6 9 

0.600 
[0.200 – 1.790] 

0.400 Control 5 4 9 
Total 8 10  

Systolic Blood Pressure 

 High Normal Total RR RRR 
Experimental 1 8 9 

0.250 
[0.034 – 1.823] 

0.750 Control 4 5 9 
Total 5 13  

CES-D Scale Classification 

 With DS Without DS Total RR RRR 
Experimental 1 8 9 

0.250 
[0.034 – 1.823] 

0.750 Control 4 5 9 

Total 5 13  
Psychological Health Perception WHO 

 Poor Good Total RR RRR 
Experimental 2 8 10 

0.333 
[0.87 – 1.272] 

0.667 Control 6 4 10 

Total 8 12  
RR= Relative Risk; RRR= Relative Risk Reduction (1-RRR); DS= Depression 
Symptomatology. 

 
Finally, an open-ended question was developed based 

on "What impact did the program have on your health-re-
lated quality of life?", obtaining as the main essential cate-
gories 1) better physical condition, 2) better sleep quality, 
and 3) reduction of anxiety and stress (Fig. 2). In relation 
to the category of 'better physical condition,' 80% of the 
sample reported an improvement in muscle strength, as 
well as an ability to climb/lower stairs and perform super-
market shopping—activities they couldn't do before. As for 
the 'better sleep quality' category, five of the ten partici-
pants mentioned experiencing an increase in the number of 
hours of sleep and/or uninterrupted sleep following the 
physical exercise program. An interesting observation was 
that, following the physical activity program, two partici-
pants started spending more time with friends and family 
and exhibited increased motivation to engage in recrea-
tional and social activities. In addition, Fig. 3 shows some 
of the main direct quotations obtained from the open-ended 
question. 

 
 

Figure 2. Frequency of essential categories related to the question "What impact 
did the program have on your health-related quality of life?" 

 

 
 
 

Figure 3. Open-ended responses from participants to open-ended question. 

 
Discussion 
 
In the present study, the effect of a short-duration aero-

bic physical exercise program of moderate intensity on bio-
logical indicators such as vital signs, body composition, 
physical fitness and aspects related to mental health and 
quality of life in health was analyzed, and improvements 
were observed in the latter two aspects. There was a de-
crease in somatic and psychological anxiety, depression and 
stress, as well as an increase in lower body strength and a 
decrease in total body fat. 

During the COVID-19 contingency, the American Col-
lege of Sports Medicine (ACSM) and the WHO recom-
mended as a priority to maintain or increase the volume of 
physical activity to mitigate the negative biological and 
mental effects of sedentary lifestyles and social isolation 
(Denay, Breslow, Turner, Nieman, Roberts, & Best, 
2020). It is well known that physical exercise has multiple 
health benefits in the different systems of the organism; 
however, due to the multifactorial nature of COVID-19 
disease, the important thing is to find the most efficient 
physical intervention program, i.e., the one that generates 
the greatest benefits with the least risks in the shortest pos-
sible time (Cattadori, Di Marco, Baravelli, Picozzi, & Am-
brosio, 2022). 

Among the most important findings observed in the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I have seen myself much 

more active and positive, it 

changed my mentality to live 

life calmly. 

It calmed me down a lot, 

I had a clearer mind to 

do my tasks without 

feeling stressed. 

It generated awareness 

about taking care of my 

body and health by feeling 

the changes in my body and 

mind due to the exercise. 

I felt less fatigue and 

tiredness when doing my 

daily life activities. 

Anxiety attacks decreased 

considerably. 

I am less defensive about 

things that are not in my 

control, I let them go. 

What impact did the 

program have on your 

health-related quality of 

life?" 



2024, Retos, 52, 531-539 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

 

-536-                                                                                                                                                                                                    Retos, número 52, 2024 (1º trimestre) 

present study was the decrease in anxiety and depression 
symptomatology, based on a physical exercise program 
aligned with the most recent physical activity recommenda-
tions of the WHO (WHO, 2020). These changes observed 
in mental health indicators occurred regardless of the level 
of perceived severity of COVID-19, except for the anxiety 
indicator of the DASS scale where greater positive changes 
were observed in those who presented more severe 
COVID-19. It has been observed that patients with ventila-
tor use are more affected in their mental health (Ahmed, 
Inam, Belli, Ahmad, Khalil, & Jafar, 2021) and the effect of 
physical exercise may be greater precisely in these patients. 
Ahmed et al. (2021), found a 42% improvement in mental 
health indicators from a physical exercise program in pa-
tients who needed ventilator and a 39% improvement in 
patients who did not use a ventilator. 

However, regardless of the severity of the disease, phys-
ical exercise has a positive effect on mental health; where a 
low but significant effect size of physical exercise on the re-
duction of depression and anxiety symptoms in healthy 
adults with a non-communicable disease has already been 
observed in randomized controlled trials (Piva et al., 2023). 
Regarding the effect in post-COVID-19 patients, Ahmadi-
Hekmatikar, Ferreira-Júnior, Shahrbanian, & Suzuki 
(2022), conducted a systematic review in 2022 and ana-
lyzed seven studies where concurrent training (aerobic and 
resistance training) was applied in post-COVID-19 pa-
tients, observing among the main changes an improvement 
in quality of life and reduction of anxiety and stress levels 
(Ahmadi-Hekmatikar et al., 2022). The studies analyzed in 
that systematic review had a duration of 8 to 12 weeks; 
whereas, in our study, there was a significant decrease in 
the levels of anxiety, stress and depression in four weeks of 
physical exercise, which is novel and demonstrates effi-
ciency in this type of program. Another important factor to 
consider was that in most of the seven studies reviewed by 
Ahmadi-Hekmatikar et al. (2022), the frequency of training 
ranged from 2 to 4 days, while in our study the frequency 
was five days per week. 

The positive effect of exercise on mental health and 
health-related quality of life should be prioritized in the 
main intervention strategies in post-COVID-19 patients. 
Mainly because failure to address the symptoms of anxiety, 
depression or stress could lead to a chronic clinical condi-
tion that could lead to future non-communicable diseases. 
During the severe acute respiratory syndrome (SARS) epi-
demic that began in Hong Kong in 2002, it was found that 
30 months after contracting the disease, there was a 33% 
prevalence of psychiatric disorders in patients, with post-
traumatic stress disorder and depression being the main dis-
orders (Mak, Chu, Pan, Yiu, & Chan, 2009). 

On the other hand, it has been observed that among the 
main factors that generate adherence to physical activity 
programs, the presence of low or no levels of depressive 
symptomatology stands out (Picorelli et al., 2014). 
Machaczek, Allmark, Goyder, Grant, Ricketts, & Pollard 
(2018), from a literature review, found that the presence of 

moderate depression interferes with the willingness or mo-
tivation to engage in physical activity; however, a low vol-
ume of physical activity at the beginning of the intervention 
may favor adherence to the program. In the present study, 
it was also observed from a qualitative analysis, how the par-
ticipants not only perceived a decrease in anxiety and de-
pression as a result of the physical exercise program, but 
also perceived greater motivation and concentration, im-
portant aspects that favor the ability to perform daily activ-
ities and maintain an active lifestyle. In a study on chronic 
obstructive pulmonary disease (COPD) patients, physical 
exercise was deemed crucial for sustaining an active lifestyle 
post-pulmonary rehabilitation. Participants emphasized a 
strong desire for continued rehabilitation, citing improved 
exercise tolerance and daily functioning as key benefits. 
Factors like routine, exercise facility, confidence, and peer 
support were identified as crucial for maintaining physical 
activity. However, health status, symptom variability, un-
predictability, and energy levels posed significant barriers. 
The findings highlight the importance of ongoing support 
and structured exercise sessions to preserve the benefits 
gained from pulmonary rehabilitation (Hogg, Grant, Gar-
rod, and Fiddler, 2012). In the literature it has been re-
ported that physical exercise has many health benefits; how-
ever, one of the problems is precisely the lack of physical 
exercise in the population, and as mentioned above, one of 
the main factors is the lack of motivation or the lack of vis-
ibility of the priority of physical exercise. During the pan-
demic, this problem increased further. Kaur, Singh, Arya 
and Mittal (2020) observed in people who habitually exer-
cised before the pandemic, how during confinement they 
experienced negative situational perception, mental health 
problems and a lack of motivation for physical exercise 
which reduced their levels of physical activity; however, in 
this same study, people gradually adapted to exercise at 
home, perceiving benefits in their physical and mental 
health, emphasizing mainly social support, self-perception, 
reflection on the benefits of physical exercise, and develop-
ment of effective coping strategies as the main aspects that 
favored adherence to physical exercise. 

Based on the above, intervention based on physical ac-
tivity in post-covid-19 patients is a priority, since mental 
health was one of the areas most affected during the 
COVID-19 pandemic and at the same time is apparently the 
one that shows the earliest positive changes because of phys-
ical activity. This was demonstrated in the present study 
with an intervention of short duration, which may lead to 
greater adherence to physical exercise and consequently to 
more benefits at the biological level in other areas. 

On the other hand, one of the main indicators that did 
not change in the present study was aerobic capacity as-
sessed by recovery heart rate from the YMCA 3-minute 
bench test and by resting heart rate. This may have been due 
to the duration of the study, which did not allow for the 
necessary physiological adaptations, or possibly the indica-
tor used, which, in this study, was the recovery heart rate. 
In a study by García-Suárez, Aburto-Corona, Rentería, 
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Gómez-Miranda, Moncada-Jiménez, Lira et al. (2022), in 
healthy adults during COVID-19 confinement, they applied 
a training program based on high-intensity circuits of 10 
minutes each session, three sessions per day for 12 days, 
without observing any changes in the variability of the rest-
ing heart rate during the intervention period. 

However, other studies that have used others measure-
ment indicators have observed improvements. In a study 
carried out by Ahmed et al. (2021), they found improve-
ments in aerobic capacity after a 5-week aerobic training 
program in post-covid patients using as an indicator of aer-
obic capacity the distance covered in meters from the 6-mi-
nute walking test, which may have contributed to finding 
significant changes, since the distance covered is a method-
ological indicator, whereas in our study we used as an indi-
cator the heart rate, which is a biological indicator. Similar 
results were found by Araújo, Barros, Nunes, Remígio de 
Aguiar, Mastroianni, & de Souza (2023), after applying a 
physical exercise program of 12 sessions, twice a week in 
post-COVID-19 patients, finding an increase in peak VO2 
of 3.6 ml-kg-1-min-1 and in the 6-minute-walking test. In 
relation to muscle strength, an increase in lower body 
strength was observed in the present study. Similar results 
have been observed by Chang, Chiang, & Chien (2023), 
from a 16-week comprehensive physical intervention in 
older adults during the COVID-19 pandemic. On the other 
hand, through qualitative analysis, people perceived an im-
provement in their physical fitness both to perform activi-
ties of daily living and in the execution of the physical tests 
performed after the aerobic program intervention, mainly 
in the YMCA bench test to measure cardiovascular capacity. 
In the analysis of essential categories, the category that pre-
sented the greatest weight was "Better physical condition", 
with eight of the ten participants expressing it as the area or 
dimension that most improved of their health-related qual-
ity of life. This may serve as an incentive for participants to 
continue exercising, since participants who improve their 
fitness experience less difficulty in establishing and main-
taining regular exercise in their daily lives compared to 
those who experience a reduction in fitness after an exercise 
intervention program (Quist et al., 2022). 

One of the main limitations of the present study was the 
sample size; however, the literature has shown similar sam-
ple sizes in this population group. In addition, this study 
takes a qualitative approach to the aspects of improvement 
perceived as a result of the physical exercise program, albeit 
not in an exhaustive manner, as it was not the primary ob-
jective. However, to derive significant insights from the fo-
cal question, it is recommended to conduct a more in-depth 
exploratory qualitative study using focus groups, additional 
triggering questions, and participant observation during the 
physical exercise sessions. 

 
Conclusion 
 
In conclusion, the present study based on a short-term 

aerobic physical exercise program of moderate vigorous 

intensity generated a positive impact on mental health and 
biological indicators in individuals who have recovered 
from COVID-19. The study found that the program was 
effective in reducing depression, stress, and anxiety symp-
toms, while also improving leg strength and reducing body 
fat. These findings are consistent with the recommenda-
tions of the WHO and the ACSM, which suggest that phys-
ical activity can mitigate the negative biological and mental 
effects of sedentary lifestyles and social isolation during the 
COVID-19 pandemic. 

Is important to consider physical exercise programs to 
the specific needs of post-COVID-19 patients, taking into a 
count their individual physical and mental health status, as 
well as their perceived severity of COVID-19. Further re-
search is warranted to explore the long-term effects of 
physical exercise on post-COVID-19 patients and to iden-
tify the physical exercise prescription that generates the 
greatest benefits with the minimum risk and the greatest ad-
herence in patients, due to the multi-clinical sequels that 
post-COVID-19 patients may experience. Finally, it is im-
portant to consider physical activity as a non-pharmacolog-
ical treatment in the treatment of depression, anxiety and 
stress symptomatology mainly. 
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