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Abstract
Many studies reported about worldwide decline in Physical Activity (PA) yet there is a lack of evidence regarding Physical 
inactivity during Corona Virus Disease-2019 (COVID-19). This is a major problem in India too. During the lockdown, 
different PAs of the students involving the external world had become almost nil leading to a sedentary lifestyle. The 
present study aimed to compare the Physical Activity Level (PAL) of undergraduate college students before and during 
the lockdown to observe whether there is any influence of lockdown on their PA. For this, the self-administered short 
form of the International Physical Activity Questionnaire (IPAQ) was used. Data have been collected through Google Forms 
for the estimation of PAL of 94 undergraduate college students (45 males and 49 females) before and during COVID-19 
as per IPAQ guidelines. The protocol was approved by the Institutional Human Ethical Committee. Several nations have 
tested the validity and reliability of the IPAQ short form. The study revealed a 14.84% decline in the High PAL category 
and a 15.96% increase in the Low PAL category during lockdown. A moderate decrease in the PAL value was also observed 
in all participants during lockdown. A significant decline in the PAL values of both male and female participants during 
the lockdown period has also been observed. Such a decline is most probably due to their inactive lifestyles and higher 
sedentary and related behaviour during lockdowns. Thus, isolation and quarantine during lockdown have increased the 
health risk and the chance of occurrence of cardiovascular and other lifestyle diseases in this age group. So, this public 
health issue should be given more attention and the cause-and-effect relationship of physical inactivity needs further 
investigation in detail.
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1. Introduction
Physical inactivity is the 4th leading risk factor for 
death in the world, killing more than 3 million people 
every year1. It is one of the major risk factors of Non-
Communicable Diseases (NCDs) in human2, e.g., 
hypertension, obesity, Type II diabetes mellitus, 
hypercholesterolemia, osteoarthritis, depression, anxiety, 

tension, stroke, coronary heart disease and even colon 
cancer etc3,4. College students are the youth of the Nation. 
They are the future of the Country. Globally 31.1% of 
adults have been considered insufficiently active5. Their 
good health is an important issue to all of us. So far no 
research work has been reported from Kolkata, West 
Bengal on the effect of COVID-19 Pandemics on the PAL 
of undergraduate college students. So, an attempt has been 
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made through this study to estimate the PAL of college 
students and also compare their PAL before and during 
the lockdown period. So, the main objectives of our 
study are to compare the PAL of undergraduate college 
students before and during the Lockdown period and 
also to observe the impact of the lockdown on their PAL. 
Sedentary behaviour, which includes prolonged periods 
of physical inactivity, has been recognized as hazardous 
among adults worldwide in normal conditions. Of them, 
41.5% spent four or more hours a day sitting, and one-
third were found to be physically inactive6. Researchers 
expected that social separation during the lockdown- 
which included home confinement and the closure of 
schools, colleges, and other educational institutions- 
may lead to a decrease in physical activity levels and an 
inactive lifestyle7. So far, only a few research has provided 
useful data for diverse people across different nations. 
Children and teens in Canada showed higher levels of 
sedentary behaviour (including leisure screen time) and 
lower PAL during the COVID-19 epidemic, according to 
a national survey. They also had more duration of sleep8. 
Similar results in Australia have been reported for adults, 
such as a negative change in PA and sleep9. Furthermore, 
COVID-19 home confinement has been shown to have 
a detrimental impact on all levels of physical activity 
intensity and to increase daily sitting time, according to a 
nationwide survey that involved 35 research institutions10. 
Thus, the present study was conducted to bridge the gap 
of evidence on the effect of lockdown on PAL of college-
going students in Kolkata.

2. Materials and Methods
The study design is Cross-sectional. 94 undergraduate 
General Degree College students (n = 94), age group: 
18-23 years (45 males and 49 females) enrolled in 
an undergraduate programme at Netaji Nagar Day 
College, an undergraduate co-ed college in South 
Kolkata, West Bengal, India participated in the study 
during February’2020 to September’2020 (Convenience 
sampling method)11. Google form is generated with the 
help of IPAQ (Short). Questionnaires were translated 
from English to Bengali by native speakers of Bengali 
language and retranslated to English. The form was then 
circulated and sent to the participants through the college 
website and social media. The collaboration with college 

authorities, departments, teaching faculties and student 
organizations was done to facilitate access to students.

The inclusion criteria for participation included the 
willingness of the subject to participate in the study, 
both male and female, healthy adults aged 18-23 years, 
and students of undergraduate general degree college 
living in Kolkata for the past six months. A signed 
informed consent form was obtained from all the willing 
participants. Participants above 23 years, below 18 years 
and with any reported illness were excluded from the 
study. Data were collected in Google sheet for estimation 
of PAL before lockdown in February 2020. Six months 
after the start of the lockdown, the PAL of the same 94 
participants was again estimated during the lockdown 
period using the same questionnaire. The study was 
approved by the Institutional Human Ethical Committee. 
Several nations have evaluated the validity and reliability 
of the short form of the IPAQ, which has been proven to 
be appropriate for large-scale research and population 
surveillance12-14. The vigorous, moderate and walking 
Metabolic Equivalent (MET) values were assessed 
through IPAQ Short15,16.  Total PAL was calculated in 
terms of MET- Min./Weak by adding those three values 
and based on the values their PAL has been categorized as 
Low, Moderate and High PA, respectively. The following 
standard values have been used as per IPAQ scoring 
protocols.

I.  Walking MET = 3.3 x walking minutes x walking 
days;

II.  Moderate MET = 4.0 x walking minutes x walking 
days;

III.  Vigorous MET = 8.0 x walking minutes x walking 
days;

IV.  Total Physical Activity MET = Walking MET-
minutes/week + Moderate MET-minutes/week + 
Vigorous MET minutes/week scores17,18.

The estimated Pal value of the participants also 
concurred with the value obtained through a simple, easy-
to-use Microsoft Excel spreadsheet that enables automatic 
scoring of the data responses of the IPAQ Short Form19.

3. Results
The result of the study revealed a 14.84% decline in the 
high PAL category and a 15.96% increase in the low PAL 
category of the participants during the lockdown period 
(Figure 1). A decrease in the PAL value of all participants 
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was also observed during the lockdown period (Table 
1 and Figure 2) and its effect size calculated, indicates 
a moderate effect of lockdown on total PAL value (Eta 
squared value = 0.06). Effect size (Eta Squared) = 1/
[1+(n-1)/t2]; where t = 3.06 which is the calculated value 
of the dependent sample t-test, n = 94, the sample size 
[For the calculated value of Eta squared, 0.01- Small 
effect, 0.06-Moderate effect and 0.14-Large effect].

A significant decline in the PAL values of both 
male and female participants was observed during 
the lockdown period (p<0.05) (Table 2 and Figure 3). 
When the decline in PA during the lockdown period 
was compared between male and female participants, no 
significant difference was observed. (p = 0.623).

4. Statistical Analysis 
Vigorous, Moderate, Walking and Total PA scores are 
presented as mean ± SD. Various classes of PA e.g. high, 
moderate and low have been shown in terms of percentage. 
Bar diagrams have been used to show the comparison 
of PA of the subjects before and during the lockdown 
period and also between the male and the female PAL 
before and during the lockdown period. The normality 
and linearity analysis was applied to all variables. 
Dependent sample t-tests / paired t-tests have been used 
to assess the differences between the variables Before the 
Lockdown Period (BLDP) and During the Lockdown 
Period (DLDP). The Effect Size of lockdown on total PAL 
was estimated by the Eta squared test20. The comparative 
decline between male and female participants was found 
through an Independent sample t-test. The SPSS 26.0 for 
Windows was used to carry out the statistical analysis.

Figure 1. Comparison of different categories of PAL (Low, 
Moderate and High) before and during the lockdown period.
(values are shown in terms of percentage from where 
percentage differences have been calculated).

Figure 2. Comparison of total PAL (MET-Min/Weak) 
before and during lockdown period.
(values are mean ± standard deviation; “t” test was done 
and *p < 0.05 was considered to be significant).

Figure 3. Gender-wise comparison of PAL before and 
during the lockdown period.
(values are mean ± standard deviation; “t” test was done 
and *p < 0.05 was considered to be significant).
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5. Discussion
The findings of this study shed light on the impact of 
lockdown measures on the PAL of undergraduate college 
students, a crucial aspect of public health, particularly 
during the COVID-19 pandemic. The study revealed a 
significant decline in PAL during the lockdown period. 
This aligns with previous research highlighting the 
adverse effects of COVID-19-related restrictions on PAL. 
For instance, Alrushud et al., noted a similar decline in 
PA among Saudi medical students during the pandemic, 
attributing it to increased Sedentary Behaviour (SB) 
and decreased access to recreational facilities due to 
lockdown measures21. The observed decline in PAL 
among both male and female participants underscores 
the universal impact of lockdowns on PA irrespective 
of gender. This finding is consistent with studies by Allè 
et al.,22 and Stanton et al.,9 that reported reduced PAL 
among Italian and Australian populations, respectively, 
during the pandemic-induced lockdown. Furthermore, 
the study identified a moderate effect size of lockdown 
on total PAL, indicating a substantial impact on PA 
behaviour. This finding is supported by Stockwell et al., 

who conducted a systematic review revealing significant 
reductions in PA and increases in SB during COVID-19 
lockdowns across various populations23. A recent study 
during COVID-19 showed that 51.1% of participants 
gained weight. Their meal consumption frequency 
and weight gain were correlated8,24. The consequences 
of increased SB, such as increased risks of weight gain, 
deconditioning, diastolic dysfunction, heart failure and 
arrhythmia, may be intensified by restricted access to 
medical care also25,26. Enhancing the immune system via 
PA stands as a promising strategy to mitigate the adverse 
impacts of COVID-1927.

The decline in PAL is possibly due to inactive lifestyles, 
higher SB (including leisure time), and more sleep during 
the lockdown period21. The result of the study also aligns 
with the observation that reduced PA and prolonged 
SB during Covid 19 pandemic negatively affected 
PAL and are found to be associated with detrimental 
effects on mental and physical health, including weight 
gain25, psychological issues28, loss of muscles29,30 and 
cardiorespiratory fitness26, type-II diabetes mellitus31, 
colon cancer32 and even poor academic performance21. 
According to the current data, people have not been 

Table 2. PAL of male and female participants before and during the lockdown period 

Sample
size

(n)=94

Before lockdown period (BLDL) During lockdown period (DLDP)

Walking 
MET (min/
weak)

Moderate 
MET (min/
weak)

Vigorous 
MET (min/
weak)

Total 
Physical 
activity 
MET

Walking 
MET (min/
weak)

Moderate 
MET (min/
weak)

Vigorous 
MET (min/
weak)

Total 
Physical 
activity 
MET

MALE
(n = 45)

2180.86 ± 
1443.78

1720.44  ± 
1580.82

2726.04 
±2476.21

6627.36± 
4528.21

1748.27 ± 
1439.46

1614.22 
±1604.88

2309.33 
±2507.97

5671.82± 
4546.94*

FEMALE
(n = 49)

1684.21 ± 
1315.98

1456.08 ± 
1560.36

2257.31 ± 
2882.04

5397.63± 
4734.08

1319.33 ± 
1283.55

1365.71 ± 
1549.84

1388.73 ± 
2093.43

4073.80± 
3938.44 *

(values are mean ± standard deviation; “t” test was done and *p < 0.05 was considered to be significant).

Table 1. Different categories of PAL before and during the lockdown period

Category of PAL Total (n=94)

Before lockdown Period (BLDP)

Walking MET (min/weak) 1921.97 ± 1393.65
Moderate MET (min/weak) 1582.64 ± 1567.35
Vigorous MET (min/weak) 2481.70 ± 2691.36
Total Physical activity MET 5986.33 ± 4652.93

During Lockdown period (DLDP)

Walking MET (min/weak) 1524.67 ± 1370.06
Moderate MET (min/weak) 1484.68 ± 1572.87
Vigorous MET (min/weak) 1829.45 ± 2334.85
Total Physical activity MET 4838.81 ± 4293.20 *

(values are mean ± standard deviation; “t” test was done and *p < 0.05 was considered to be significant).
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able to sustain their typical PA routines with activities 
at home. Recent research has also shown the impacts of 
COVID-19 home confinement on eating habits and PA7. 
Our current observation supports previous reports that 
the COVID-19 pandemic has caused an unanticipated 
disruption to students’ lifestyles33. Schools, sports clubs, 
and indoor fitness centres, including swimming pools, 
were closed. Students no longer had access to college-
based PA. In addition, all planned recreational activities 
were suspended because of lockdown regulations that 
forbade gatherings even in public areas7. Most of the 
systematic and scoping reviews showed a significant drop 
in PAL relative to pre-pandemic levels.

6. Conclusion
Thus, isolation, quarantine and more sleep during 
lockdown have increased the health risk and the chance 
of occurrence of NCDs34. Besides academic performance, 
some types of activities may also be practised in the 
daily lifestyle of the students routinely. They must avail 
all the resources (e.g.: parks, physical fitness Centres, 
re-creational Centres and worksites) available to them 
near their home to keep them active and physically fit. 
This study focuses light on a significant public health 
concern, specifically the  well-being  and  health status  of 
college students. Our study also revealed that during the 
lockdown period, the students became physically inactive. 
It also showed that there is no significant difference in 
the decline of PA between males and females. Thus both 
genders are equally vulnerable to the adverse effects of 
lockdown. They should utilize all the available resources 
present in their surroundings to remain physically fit 
and healthy. Thus, during quarantine, staying active and 
maintaining a physical exercise routine will be essential 
for maintaining good mental and physical health. The 
study’s limitations, such as its cross-sectional design 
and reliance on self-reported data, are acknowledged, 
ensuring a balanced interpretation of the findings. 
Moreover, it is suggested to utilize the existing resources 
to uphold active lifestyles while addressing the negative 
impacts of lockdowns on health and well-being.

In conclusion, this study contributes to our 
understanding of the impact of COVID-19 lockdowns on 
the PAL of undergraduate college students. By integrating 
findings with existing literature, the discussion 
underscores the significance of addressing physical 

activity as a public health priority during pandemics 
and other periods of restricted mobility. The results thus 
demonstrate a credible foundation for students’ active 
lifestyles and health.

7. Acknowledgement
We are deeply grateful to The University of Calcutta, 
Netaji Nagar Day College and Harimohan Ghose College, 
Kolkata for providing permission and infrastructural 
support to conduct the research. We would also like to 
thank The Liver Foundation, West Bengal and Dr. Rubia 
Mondal for providing us the valuable suggestions. Last 
but not least we are thankful to our colleagues and the 
student participants for their active involvement. 

8. References
1. Warburton DE, Bredin SS. Reflections on physical 

activity and health: What should we recommend? Can J 
Cardiol. 2016; 32(4):495-504. https://doi.org/10.1016/j.
cjca.2016.01.024 PMid:26995692

2. Haileamlak A. Physical inactivity: The major risk factor for 
non-communicable Diseases. Ethiop J Health Sci. 2019; 
29(1):810.

3. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, 
Katzmarzyk PT. Effect of physical inactivity on major non-
communicable diseases worldwide: An analysis of burden 
of disease and life expectancy. Lancet. 2012; 380(9838):219-
29. https://doi.org/10.1016/S0140-6736(12)61031-9 PMid: 
22818936

4. Devlin JT, Dhalac D, Suldan AA, Jacobs A, Guled K, 
Bankole KA. Determinants of physical activity among 
Somali women living in Maine. J Immigr Minor Health. 
2012; 14:300-6. https://doi.org/10.1007/s10903-011-9469-2 
PMid:21479887

5. Kurdaningsih SV, Sudargo T, Lusmilasari L. Physical 
activity and sedentary lifestyle towards teenager’s 
overweight/obesity status. Int J Community Med Public 
Health. 2016; 3(3):630-5. https://doi.org/10.18203/2394-
6040.ijcmph20160623

6. Alrushud A, Alamam D, Almurdi M, Dablan GA, Alghamdi 
AA, Almazyad FK, et al. Perspectives of the Saudi medical 
students toward the impact of lockdowns on their physical 
activity level and lifestyle during the COVID-19 pandemic. 
Peer J. 2023; 11. https://doi.org/10.7717/peerj.14725 
PMid:36699997 PMCid:PMC9869774

7. Survey EIO, Ammar A, Brach M, Trabelsi K, Chtourou 
H, Boukhris O, et al. Effects of COVID-19 home 
confinement on eating behaviour and physical activity: 



A Comparison of Physical Activity Level (PAL) of Undergraduate General Degree College Students…

6 Journal of Ecophysiology and Occupational HealthVol 24 (3) | September 2024 | http://www.informaticsjournals.com/index.php/JEOH/index

Results of the ECLB-COVID19 international online survey. 
Nutrients. 2020; 12. https://doi.org/10.3390/nu12061583 
PMid:32481594 PMCid:PMC7352706

8. Lesser IA, Nienhuis CP. The impact of COVID-19 on 
physical activity behaviour and well-being of Canadians. 
Int J Environ Res Public Health. 2020; 17. https://
doi.org/10.3390/ijerph17113899 PMid:32486380 
PMCid:PMC7312579

9. Stanton R, Khalesi TQG, Williams SL, Alley SJ, Thwaite 
TL, Fenning AS, et al. Depression, anxiety and stress 
during COVID-19: Associations with changes in physical 
activity, sleep, tobacco and alcohol use in Australian 
adults. Int J Environ Res Public Health. 2020; 17. https://
doi.org/10.3390/ijerph17114065 PMid:32517294 
PMCid:PMC7312903

10. Ashwin A, Cherukuri SD, Rammohan A. Negative effects 
of COVID-19 pandemic on adolescent health: insights, 
perspectives, and recommendations. J Glob Health; 12. 
https://doi.org/10.7189/jogh.12.03009 PMid:35596943 
PMCid:PMC9123917

11. Pescatello LS, Alonso M, Schaffino R, Leavitt R. Determinants 
of physical activity among a convenience sample of Puerto 
Rican women residing in the Northeastern United States. 
J Strength Cond Res. 2008; 22(5):1515-21. https://doi.
org/10.1519/JSC.0b013e318173daa7 PMid:18714237

12. Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth 
ML, Ainsworth BE, et al. International physical activity 
questionnaire: 12-country reliability and validity. Med Sci 
Sports Exerc. 2003; 35:1381-95. https://doi.org/10.1249/01.
MSS.0000078924.61453.FB PMid:12900694

13. Medina C, Barquera S, Janssen I. Validity and reliability of 
the International Physical Activity Questionnaire among 
adults in Mexico. Rev Panam Salud Publica. 2013; 34(1):21-
8. PMID: 24006016.

14. Balboa-Castillo T, Muñoz S, Serón P, Andrade-Mayorga O, 
Lavados-Romo P, Aguilar-Farias N. Validity and reliability 
of the International Physical Activity Questionnaire short 
form in Chilean adults. PLoS One. 2023; 18(10). https://
doi.org/10.1371/journal.pone.0291604 PMid:37788251 
PMCid:PMC10547187

15. Jurakić D, Pedišić Ž, Andrijašević M. Physical activity 
of Croatian population: Cross-sectional study using 
International Physical Activity Questionnaire. Croat 
Med J. 2009; 50(2):165-73. https://doi.org/10.3325/
cmj.2009.50.165 PMid:19399950 PMCid:PMC2681052

16. Ahmad AN, Edwards KL. A cross-sectional study analysing 
the association between habitual physical activity levels and 
quality of life in adults with asthma. Balt J Health Phys Act. 
2015; 7:29-41. https://doi.org/10.29359/BJHPA.07.1.03

17. Li-Ming C, Peng Z, Casebolt K, Chiang J. A comparison 
of college students’ physical activity levels between Taiwan 

and the United States. Asian J Exerc Sports Sci. 2013; 
10(2):49-59.

18. Al-Mhanna SB, Wan Ghazali WS, Mohamed M, Sheikh AM, 
Tabnjh AK, Afolabi H, et al. Evaluation of physical activity 
among undergraduate students in Mogadishu Universities 
in the aftermath of COVID-19 restrictions. PeerJ. 2022; 
10. https://doi.org/10.7717/peerj.14131 PMid:36248716 
PMCid:PMC9558621

19. Cheng HL. A simple, easy-to-use spreadsheet for automatic 
scoring of the International Physical Activity Questionnaire 
(IPAQ) Short Form. ResearchGate. 2016

20. Levine TR, Hullett CR. Eta squared, partial eta squared, 
and misreporting of effect size in communication 
research. Hum Commun Res. 2002. https://doi.
org/10.1111/j.1468-2958.2002.tb00828.x

21. Alrushud A, Alamam D, Almurdi M, Dablan GA, 
Alghamdi AA, Almazyad FK, et al. Perspectives of the Saudi 
medical students toward the impact of lockdowns on their 
physical activity level and lifestyle during the COVID-19 
pandemic. PeerJ. 2023. https://doi.org/10.7717/peerj.14725 
PMid:36699997 PMCid:PMC9869774

22. Allè F, Sabella EA, Ferracuti S, De Giglio O, Caggiano G, 
Protano C, et al. Sedentary behaviors and physical activity of 
Italian undergraduate students during lockdown at the time 
of COVID-19 pandemic. Int J Environ Res Public Health. 
2020; 17(17). https://doi.org/10.3390/ijerph17176171 
PMid:32854414 PMCid:PMC7504707

23. Stockwell S, Trott M, Tully M, Shin J, Barnett Y, Butler 
L, et al. Changes in physical activity and sedentary 
behaviours from before to during the COVID-19 pandemic 
lockdown: A systematic review. BMJ Open Sport Exerc 
Med. 2021;7. https://doi.org/10.1136/bmjsem-2020-000960 
PMid:34192010 PMCid:PMC7852071

24. Evenson KR, Alothman SA, Moore CC, Hamza MM, 
Rakic S, Alsukait RF, et al. A scoping review on the impact 
of the COVID-19 pandemic on physical activity and 
sedentary behavior in Saudi Arabia. BMC Public Health. 
2023; 23(1). https://doi.org/10.1186/s12889-023-15422-3 
PMid:36973687 PMCid:PMC10041481

25. Al Zaman K, Ahmed S, Alshamsi A, Alshamsi A, Alshdaifat 
B, Alaleeli S, et al. Impact of COVID-19 pandemic on 
weight change among adults in the UAE. Int J Gen Med. 
2023; 16:1661-70. https://doi.org/10.2147/IJGM.S407934 
PMid:37181641 PMCid:PMC10167959

26. Lippi G, Henry BM, Sanchis-Gomar F. Physical inactivity 
and cardiovascular disease at the time of coronavirus 
disease 2019 (COVID-19). Eur J Prev Cardiol. 2020; 
27(9):906-8. https://doi.org/10.1177/2047487320916823 
PMid:32270698 PMCid:PMC7717305

27. Pitanga FJG. Physical activity, empowerment of the 
immune system and public health: What we learned from 



Nadim Haider, Somnath Gangopadhyay and Alok Chattopadhyay

7Journal of Ecophysiology and Occupational HealthVol 24 (3) | September 2024 | http://www.informaticsjournals.com/index.php/JEOH/index

the COVID-19 pandemic. Int J Environ Res Public Health. 
2022; 19(21). https://doi.org/10.3390/ijerph192113837 
PMid:36360716 PMCid:PMC9658232

28. Alqahtani JS, Almamary AS, Alghamdi SM, Komies S, 
Althobiani M, Aldhahir AM, et al. Effect of the COVID-
19 pandemic on psychological aspects. COVID-19 and the 
Sustainable Development Goals. 2022:235-58. https://doi.
org/10.1016/B978-0-323-91307-2.00007-9 PMid:36616832

29. Pišot R, Marusic U, Biolo G, Mazzucco S, Lazzer S, Grassi 
B, et al. Greater loss in muscle mass and function but 
smaller metabolic alterations in older compared with 
younger men following 2 wk of bed rest and recovery. J 
Appl Physiol. 2016; 120(8):922-9. https://doi.org/10.1152/
japplphysiol.00858.2015 PMid:26823343

30. Davies KAB, Pickles S, Sprung VS, Kemp GJ, Alam U, 
Moore DR, et al. Reduced physical activity in young 
and older adults: Metabolic and musculoskeletal 
implications. Ther Adv Endocrinol Metab. 2019. https://
doi.org/10.1177/2042018819888824 PMid:31803464 
PMCid:PMC6878603

31. Bhaskarabhatla KV, Birrer R. Physical activity and diabetes 
mellitus. Compr Ther. 2005; 31(4):291-8. https://doi.
org/10.1385/COMP:31:4:291 PMid:16407610

32. Sanchis-Gomar F, Lucia A, Yvert T, Ruiz-Casado A, Pareja-
Galeano H, Santos-Lozano A, et al. Physical inactivity 
and low fitness deserve more attention to alter cancer risk 
and prognosis. Cancer Prev Res Phila Pa. 2015; 8(2):105-
10. https://doi.org/10.1158/1940-6207.CAPR-14-0320 
PMid:25416409 PMCid:PMC4315717

33. Giuntella O, Hyde K, Saccardo S, Sadoff S. Lifestyle and 
mental health disruptions during COVID-19. Edited 
by Massey DS. Proc Natl Acad Sci USA. 2021; 118(9). 
https://doi.org/10.1073/pnas.2016632118 PMid:33571107 
PMCid:PMC7936339

34. Patti KG, Kohli P. COVID’s impact on non-communicable 
diseases: What we do not know may hurt us. Curr Cardiol 
Rep. 2022; 24(7):829-37. https://doi.org/10.1007/s11886-
022-01704-6 PMid:35524878 PMCid:PMC9077645


