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Abstract
Background: The preventative measures to reduce the incidence of coronavirus disease 2019 (COVID-19) have reduced the physical
activity level (PAL) that might also affect physical and mental health.
Objectives: The present study investigated the relationship between self-perception of fitness (SPF) and PAL in COVID-19-recovered
individuals (CRI).
Methods: The population of this descriptive-analytical study included all CRI (men and women, in the age range of 20 to 70 years)
in Kermanshah. In the present study, 890 volunteers (438 men and 452 women) were sampled using a multistage cluster sampling
method. The International Physical Activity Questionnaire (IPAQ-SF) was used to assess the PAL and the Delignières et al. questionnaire to assess the SPF. The Pearson correlation coefficient test and independent t-test were used to analyze the data using SPSS version 24 software.
Results: The results showed low PAL (men: 876.11 ± 40.23; women: 739.27 ± 8.02) and poor SPF (men: 6.64 ± 1.62; women: 5.27 ±
1.39) in CRI. Also, there was a significant positive relationship between high and moderate PAL and SPF in men (r = 0.67, P = 0.032; r
= 0.77, P = 0.018, respectively) and women (R = 0.56, P = 0.041; r = 0.66, P = 0.035, respectively), while there was a significant inverse
relationship between low PAL and SPF among men (r = -0.85, P = 0.001) and women (r = -0.89, P = 0.001).
Conclusions: Based on the results, wrong SPF in individuals with low PAL might be one reason for being insufficiently active. Thus,
a proper understanding of PAL could be the first step of a regular physical activity schedule to enhance the immune system.
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1. Background
Physical and mental health are two inseparable dimensions of general health that affect each other (1). A comprehensive understanding of mental and physical health
is pivotal to comprehending the concept of health in humans (2). Therefore, considering the interaction between
body and mind and the need for integrated health in both
to achieve general health, recognizing the permanent interaction between these two seems essential (1, 2). Due to
the role of general health in the quality of life and life expectancy, further attention needs to be paid to the concepts of health and well-being in society (3).
Despite the influential role of self-perception of fitness
(SPF) in health and well-being, limited studies have been
conducted on the subject (4). Self-perception of fitness
means the individual’s views and attitudes toward physical fitness (5). An incorrect SPF may lead to behavioral and
lifestyle alterations that consequently modifies the general health (5, 6). Also, in societies where having an ideal

body and high physical fitness is a value for social acceptance, a correct SPF is particularly important (7, 8). The
results of studies have shown that most people have incorrect SPF, which would lead to physical and psychological problems such as depression, anxiety, aggression, and
drug abuse (9, 10). Physical fitness, an important segment
of health and well-being, is defined as the intrinsic and
acquired characteristics and abilities associated with performing physical activities (11, 12). Self-perception of fitness
is a multidimensional phenomenon divided into physical, emotional, cognitive, and social components (5, 12).
Based on the results of studies, physical fitness modifies
self-estimation due to its effect on the feeling of strength
and competency (10, 13).
Coronavirus disease 2019 (COVID-19) has become a pandemic following the identification of the first case in December 2019, leading to global preventive measures (14),
which are accompanied by changes in behavioral patterns
and cessation of daily physical activity habits (15). Although these measures are vital to reduce the prevalence
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of COVID-19, short-term and long-term consequences in
physical and mental health are expected (16). These situations may be associated with the disruption of life routines such as reduced physical activity and fitness and increased stress and anxiety (16), which may lead to incorrect
self-estimation of the physical fitness level and attenuation
of the immune system (17). According to studies, adequate
physical activity level (PAL) during the COVID-19 outbreak,
on the one hand, reduces the risk of non-communicable
diseases and viral/bacterial infections (18, 19) and, on the
other hand, leads to a more accurate SPF (20). Unfortunately, reduced PAL induced by COVID-19 may affect physical fitness, quality of life, and general health, leading to
false SPF (21, 22).
2. Objectives
Although the positive effects of physical activity on the
immune system and a right SPF on general health and wellbeing have been studied in detail, to date, no studies have
examined the PAL among COVID-19-recovered individuals
(CRI). Therefore, this study aimed to investigate the relationship between PAL and SPF in CRI (men and women).
3. Methods
3.1. Participants and Study Design
According to the latest statistics of Kermanshah University of Medical Sciences, until early February 2021, a
total of 7,000 COVID-19 cases were tested positive at the
COVID-19 testing centers. Then, according to Morgan’s
sample size table, a total of 990 CRI (men and women) living in Kermanshah city were randomly selected. A multistage cluster sampling method was used to select participants. Kermanshah city was divided into five regions:
North, south, east, west, and center. The sample size was estimated at 168 CRI from each testing center in each region
(a total of 840 individuals). A plus of 30 CRI was considered
for each region to prevent the possible loss of sample; thus,
a total of 990 CRI (198 from each region) were randomly selected for the study. The selection method was based on
the blocks of each area, and the individuals were studied
based on the random division of the blocks. After the final
investigation, 100 subjects were excluded from the study
due to incomplete answers to the questions, and thus, 890
subjects (438 men and 452 women) were analyzed (Figure
1).
Inclusion criteria included an age of 20 - 70 years, a positive COVID-19 test, finishing the recovery period of COVID19 (21 days after the COVID-19 test), and complete improvement (having no sign or symptoms) based on the selfreport. The subjects were informed of the study, confidentiality of information, and the purpose of the study. This
2

study was approved by the Ethics Committee of Razi University of Kermanshah (IR.RAZI.REC.1399.064).
3.2. Tools
The data collection tool consisted of three self-report
sections.
3.2.1. Demographic Information
The first section consisted of four questions about demographic information, including age, sex, height, and
weight.
3.2.2. Physical Activity Level
The PAL was assessed using the short form of the International Physical Activity Questionnaire (IPAQ-SF) (23).
This questionnaire consisted of seven questions organized
into four sections: Intense PA, moderate PA, walking, and
sitting (24). The intensity and duration of PA were questioned for a week, and activities lasting more than 10 minutes were recorded (23, 24). Intense PA included heavyweight training, prolonged aerobic exercise, intense cycling, and running. Moderate PA included lightweight
training, regular steady-state cycling, and tennis. Walking activities included walking at home and work, leisure
time walking, and planned walking. Sitting included the
amount of time spent sitting at home, work, leisure, reading, watching TV, and meeting friends (25, 26). The validity and reliability of the questionnaire have been confirmed for the Iranian population (27). Based on the scoring method of the IPAQ, the individual’s PAL during the
past week was calculated in terms of MET minutes/week.
Walking intensity gained 3.3 METs, moderate PA gained 4
METs, and intense PA gained 8 METs. Then, walking, moderate PA, and intense PA were measured in MET minutes/day
during the past week to calculate the total amount of PAL
(28). The PAL scores below 600 were categorized as low,
600-3,000 as moderate, and above 3,000 as high.
3.2.3. Self-perception of Fitness
A translation of SPF questionnaire by Delignières et
al. (1994) was used to assess SPF (29). The validity and
reliability of the questionnaire have been confirmed for
the Iranian population by Hosseini et al. (2012) (10). This
questionnaire includes one to 13 scored answers about SPF
factors, including fitness, strength, cardiorespiratory endurance, flexibility, and body composition. A score of 1 indicates the lack of perception of the attribute, a score of 7
indicates a normal perception of the attribute, and a score
of 13 indicates a high perception of the attribute. The fitness factor represented a general perception without additional explanation, whereas the other four factors were
qualified with a short description. The SPF was calculated
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Figure 1. CONSORT flow diagram of the study

by summing up the scores of SPF factors (fitness, strength,
cardiorespiratory endurance, flexibility, and body composition) divided by five to obtain the mean score. The SPF
scores < 7 were categorized as low, 7 - 10 as moderate, and
> 10 as high.
3.3. Statistical Analysis
After confirming the normality of data distribution by
the Kolmogorov-Smirnov test, the independent t-test was
used to compare the mean of variables between men and
women, and the Pearson correlation coefficient test was
used to evaluate the relationship between variables using
SPSS version 24 software at a significance level of P < 0.05.
4. Results
This study enrolled 890 CRI (438 men and 452 women).
The mean and standard deviation of age, height, weight,
body mass index, PAL, and SPF are presented in Table 1.
Iran J Psychiatry Behav Sci. 2022; 16(1):e115038.

The present study results showed a significant positive
relationship between high and moderate PAL and SPF in
CRI (both men and women). In contrast, there was a significant inverse relationship between low PAL and SPF in CRI
(both men and women) (Table 2).
The results of the independent t-test showed a significant difference in PAL and SPF between men and women.
Men had significantly higher PAL (P = 0.035) and more accurate SPF (P = 0.026) than women (Figure 2).

5. Discussion
This study aimed to investigate the relationship between PAL and SPF among CRI (men and women). The
present study results showed that CRI (both men and
women) had insufficient PAL and incorrect SPF. Also, the
present study results showed that subjects with moderate
and high PAL were able to accurately estimate their phys3
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Table 1. Anthropometric Characteristics, Physical Activity Level, and Self-perception of Fitness in COVID-19-Recovered Individuals
Variables

Men (n = 438)

Women (n = 452)

43.10 ± 12.11

41.20 ± 9.08

Height (cm)

177.02 ± 8.06

167.01 ± 6.04

Weight (kg)

83.01 ± 12.02

78.04 ± 11.03

BMI (kg/m2 )

26.49 ± 3.03

27.96 ± 4.09

PAL (MET)

876.11 ± 40.23

739.08 ± 27.02

6.64 ± 1.62

5.27 ± 1.39

Age (y)

SPF

Table 2. Relationship of Physical Activity Level with Self-perception of Fitness in Men and Women
PAL
Variables

SPF

a

Men

Women

Low

Moderate

High

Low

Moderate

High

r = -0.85

r = 0.77

r = 0.67

r = -0.89

r = 0.66

r = 0.56

P = 0.001 a

P = 0.018a

P = 0.032 a

P = 0.001 a

P = 0.035 a

P = 0.041 a

Significant relationship of PAL with SPF; the value is calculated using the Pearson’s Correlation Coefficient test.

Figure 2. Comparison of PAL and SPF in males and females
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ical fitness, while men and women with low PAL were not
able to estimate their physical fitness accurately. However,
our knowledge of the effect of sufficient PAL on the correct
SPF in CRI is limited. In line with the present study, the
results of previous studies on healthy individuals showed
that PAL would affect the accuracy of SPF (5, 30). For example, Rentzsch et al. (2016) and Jensen et al. (2018) indicated
a positive relationship between the SPF and PAL (31, 32).
Also, the present study results showed that men had
higher PAL than women, which is probably one of the reasons for more desired SPF in men than in women. The results showed a significant positive relationship between
high and moderate PAL and SPF in CRI (both men and
women). Consistent with these results, there is strong evidence supporting that 2 - 2.5 h of exercise per week is sufficient to reduce the risk of chronic diseases (33, 34). Numerous epidemiological studies have shown that exercise improves SPF and creates a sense of wellbeing (34, 35). According to previous studies, regular exercise could help maintain self-confidence, control anxiety and depression, and
correct SPF (27, 36). Moderate PAL causes a correct perception of physical fitness, possibly by inducing physiological changes and reducing stress due to the quarantine and
preventive measures during COVID-19.
Also, previous studies have shown that participating
in exercise, and physical activity regardless of type (aerobic, resistance, and combined) leads to an accurate SPF
(4, 33). In general, via generating correct feedback, a correct SPF might lead to an adequate PAL. For example, the
studies of Marsh and Redmayne (1993) (34) and Monroe et
al. (2010) (35) showed a significant direct relationship between the overall PAL score and the overall SPF score (4,
11). Sonstroem also states that participating in physical
activities by increasing physical abilities and physical fitness can affect the individual’s perception of physical abilities and competencies, increasing self-satisfaction, healthpromoting behaviors (improved healthy behaviors such
as sleep and nutrition) (36), and the tendency to participate in physical activities (5, 37). However, the outbreak of
COVID-19 and the fear of becoming ill have led to increased
stress and anxiety, reduced mental health, and misestimating physical fitness in CRI.

5.1. Limitations
One of the limitations of this study was the low motivation of officials and subjects to participate in the research.
In addition, according to the principle of individual differences, the psychological characteristics of individuals
might have affected the research results. Therefore, more
precise control of these factors is recommended in future
research.
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5.2. Conclusions
Based on the present study results, the wrong SPF in CRI
with low PAL might be one of the reasons for being insufficiently active. Based on the importance of adequate PAL, a
proper understanding of PAL could be considered the first
step of a regular physical activity schedule to enhance the
correct SPF.
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17. Aktuğ ZB, İri R, Aktuğ Demir N. COVID-19 immune system and exercise.
J Hum Sci. 2020;17(2):513–20. doi: 10.14687/jhs.v17i2.6005.
18. Kara E. Coronavirus (COVID-19) pandemic: Immunity and exercise intervention. Int J Appl Exerc Physiol. 2020;9(10):97–104.
19. Federighi Baisi Chagas E, Biteli P, Moreira Candeloro B, Angelo Rodrigues M, Henrique Rodrigues P. Physical exercise and COVID19: a summary of the recommendations. AIMS Bioengineering.
2020;7(4):236–41. doi: 10.3934/bioeng.2020020.
20. Shahrbanian S, Alikhani S, Ahmadi Kakavandi M, Hackney AC. Physical Activity for Improving the Immune System of Older Adults During the COVID-19 Pandemic. Altern Ther Health Med. 2020;26(S2):117–25.
[PubMed: 33245704].

6

21. Fuzeki E, Groneberg DA, Banzer W. Physical activity during COVID19 induced lockdown: recommendations. J Occup Med Toxicol.
2020;15:25. doi: 10.1186/s12995-020-00278-9. [PubMed: 32817753].
[PubMed Central: PMC7422663].
22. McGuine TA, Biese KM, Petrovska L, Hetzel SJ, Reardon C, Kliethermes
S, et al. Mental Health, Physical Activity, and Quality of Life of US Adolescent Athletes During COVID-19-Related School Closures and Sport
Cancellations: A Study of 13 000 Athletes. J Athl Train. 2021;56(1):11–9.
doi: 10.4085/1062-6050-0478.20. [PubMed: 33290516]. [PubMed Central: PMC7863599].
23. Tran VD, Do VV, Pham NM, Nguyen CT, Xuong NT, Jancey J, et al. Validity
of the International Physical Activity Questionnaire-Short Form for
Application in Asian Countries: A Study in Vietnam. Eval Health Prof.
2020;43(2):105–9. doi: 10.1177/0163278718819708. [PubMed: 32383410].
24. Motl RW, Sasaki JE, Cederberg KL, Jeng B. Validity of sitting time
scores from the International Physical Activity QuestionnaireShort Form in multiple sclerosis. Rehabil Psychol. 2019;64(4):463–8.
doi: 10.1037/rep0000280. [PubMed: 31107044]. [PubMed Central:
PMC6803020].
25. Acs P, Betlehem J, Olah A, Bergier J, Melczer C, Premusz V, et al.
Measurement of public health benefits of physical activity: validity and reliability study of the international physical activity questionnaire in Hungary. BMC Public Health. 2020;20(Suppl 1):1198. doi:
10.1186/s12889-020-08508-9. [PubMed: 32799846]. [PubMed Central:
PMC7429907].
26. Lavelle G, Noorkoiv M, Theis N, Korff T, Kilbride C, Baltzopoulos
V, et al. Validity of the International Physical Activity Questionnaire Short Form (IPAQ-SF) as a measure of physical activity (PA) in
young people with cerebral palsy: A cross-sectional study. Physiotherapy. 2020;107:209–15. doi: 10.1016/j.physio.2019.08.013. [PubMed:
32026822].
27. Hajian-Tilaki K, Heidari B, Firouzjahi A, Bagherzadeh M, Hajian-Tilaki
A, Halalkhor S. Prevalence of metabolic syndrome and the association
with socio-demographic characteristics and physical activity in urban population of Iranian adults: a population-based study. Diabetes
Metab Syndr. 2014;8(3):170–6. doi: 10.1016/j.dsx.2014.04.012. [PubMed:
25220921].
28. Damirchi A, Mehrabani J, Mousavi F. [The Relationship between
Obesity, Overweight and Demographic Factors with Physical Activity in 18-69 Year-Old Adults in Rasht City]. Iran J Endocrinol Metab.
2013;15(4):378–86. Persian.
29. Delignieres D, Marcellini A, Brisswalter J, Legros P. Self-perception of
fitness and personality traits. Percept Mot Skills. 1994;78(3 Pt 1):843–51.
doi: 10.2466/pms.1994.78.3.843. [PubMed: 8084701].
30. Evaristo OS, Moreira C, Lopes L, Abreu S, Agostinis-Sobrinho C,
Oliveira-Santos J, et al. Associations between physical fitness and adherence to the Mediterranean diet with health-related quality of life
in adolescents: results from the LabMed Physical Activity Study. Eur J
Public Health. 2018;28(4):631–5. doi: 10.1093/eurpub/cky043. [PubMed:
29590337].
31. Rentzsch K, Wenzler MP, Schütz A. The structure of multidimensional
self-esteem across age and gender. Pers Individ Differ. 2016;88:139–47.
doi: 10.1016/j.paid.2015.09.012.
32. Jensen KG, Rosthoj S, Linneberg A, Aadahl M. The Association Between Self-Rated Fitness and Cardiorespiratory Fitness in Adults. Int
J Sports Med. 2018;39(6):419–25. doi: 10.1055/s-0044-102128. [PubMed:
29665613].
33. Chan JSY, Liu G, Liang D, Deng K, Wu J, Yan JH. Special Issue Therapeutic Benefits of Physical Activity for Mood: A Systematic
Review on the Effects of Exercise Intensity, Duration, and Modality. J Psychol. 2019;153(1):102–25. doi: 10.1080/00223980.2018.1470487.
[PubMed: 30321106].
34. Marsh HW, Redmayne RS. A Multidimensional Physical Self-Concept
and Its Relations to Multiple Components of Physical Fitness. J Sport
Exerc Psychol. 1994;16(1):43–55. doi: 10.1123/jsep.16.1.43.
35. Monroe CM, Thomas DQ, Lagally K, Cox A. Relation of college students’

Iran J Psychiatry Behav Sci. 2022; 16(1):e115038.

Azmodeh M et al.

self-perceived and measured health-related physical fitness. Percept
Mot Skills. 2010;111(1):229–39. doi: 10.2466/06.07.13.PMS.111.4.229-239.
[PubMed: 21058602].
36. Kandola A, Ashdown-Franks G, Hendrikse J, Sabiston CM, Stubbs
B. Physical activity and depression: Towards understanding the
antidepressant mechanisms of physical activity. Neurosci Biobehav
Rev. 2019;107:525–39. doi: 10.1016/j.neubiorev.2019.09.040. [PubMed:

Iran J Psychiatry Behav Sci. 2022; 16(1):e115038.

31586447].
37. Laddu DR, Wertheim BC, Garcia DO, Brunner R, Groessl E, Shadyab AH,
et al. Associations Between Self-Reported Physical Activity and Physical Performance Measures Over Time in Postmenopausal Women:
The Women’s Health Initiative. J Am Geriatr Soc. 2017;65(10):2176–
81. doi: 10.1111/jgs.14991. [PubMed: 28675421]. [PubMed Central:
PMC5641229].

7

