
Reseearch letters

Lung India • Volume 38 • Issue 5 • September-October 2021 501

Department of Airway Diseases, Institute of Pulmocare and 
Research, Kolkata, West Bengal, India 

E‑mail: parthachest@gmail.com

Submitted: 10‑Dec‑2020   Accepted: 07‑Jul‑2021    
Published: 30‑Aug‑2021

REFERENCES

1. López‑Campos JL, Tan W, Soriano JB. Global burden of COPD. 
Respirology 2016;21:14‑23.

2. Chatterjee IB, Process for the isolation of a major harmful oxidant from 
cigarette smoke. CSIR assignee. US Patent No 6,929, 012 2005.

3. Ghosh A, Ganguly S, Dey N, Banerjee S, Das A, Chattopadhyay DJ, et al. 
Causation of cigarette smoke‑induced emphysema by p‑benzoquinone and 
its prevention by vitamin C. Am J Respir Cell Mol Biol 2015;52:315‑22.

4. Banerjee S, Bhattacharyya P, Mitra S, Kundu S, Panda S, Chatterjee IB. 
Anti‑p‑benzoquinone antibody level as a prospective biomarker to identify 
smokers at risk for COPD. Int J Chron Obstruct Pulmon Dis 2017;12:1847‑56.

5. Panda K, Chattopadhyay R, Chattopadhyay DJ, Chatterjee IB. Vitamin C 
prevents cigarette smoke‑induced oxidative damage in vivo. Free Radic 
Biol Med 2000;29:115‑24.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online
Quick Response Code:

Website:
www.lungindia.com

DOI:

10.4103/lungindia.lungindia_959_20

How to cite this article: Dey D, Sengupta S, Bhattacharyya P. 
Long‑term use of Vitamin‑C in chronic obstructive pulmonary disease: 
Early pilot observation. Lung India 2021;38:500‑1.
© 2021 Indian Chest Society | Published by Wolters Kluwer ‑ Medknow

Factors associated with mortality from COVID 19: Indian 
perspective

Sir,
The article on COVID 19 pandemic in developing 
countries is really interesting.[1] India, like other such 
countries, witnessed the onslaught by COVID 19. Till 
May 16, 2021, India recorded more than 274,000 deaths 
attributed to COVID 19.[2] Keeping great variation in 
mortality rate noted in different parts of the country, 
the present study aimed to find out the association 
between different demographic factors and COVID 
mortality rate.

An ecological approach was adopted, considering 30 
states. The number of confirmed cases from COVID 19 
was retrieved till May 16, 2021. Economic condition was 
expressed in terms of per capita Net State Domestic Product 
for the year 2019–20.[3] Some other factors such as the 
proportion of elderly people, comorbidities, and literacy 
were also considered.[4,5] The association between COVID 
cases and different individual factors was determined, 
using correlation coefficient. P <0.5 was considered 
significant.

States like Goa and Delhi recorded exceptionally high 
mortality rates (>1000/million) while Bihar and Mizoram 
recorded low death rates (<40/million).

Economic condit ion (r  = 0.751,  P  = 0.000) , 
diabetes (r = 0.512, P = 0.005), hypertension (r = 0.464, P 
0.011), overweight (r = 0.518, P = 0.004), obesity (r = 0.588, 
P = 0.001), and literacy (r = 0.484, P = 0.022) were seen 
to be associated with COVID 19 mortality [Figure 1]. Both 

demographic and clinical conditions seemed to play roles 
behind COVID casualty.

On regression, economic condition, diabetes, hypertension, 
overweight, obesity, and literacy were significant. At 
multivariate level, only overweight (adjusted odds 
ratio = 30.304 [1.022–59.586]) was significant. The model 
could explain the death burden in 58.9% of cases.

The impact of socioeconomic status (SES) on susceptibility 
to COVID 19 is crucial. One study outlined a higher 
mortality risk among indigenous people and those living 
in areas with low SES. People with subsidized health 
insurance schemes, more often unemployed or engaged 
in informal work are more prone to succumb to the 
infection.[6] For poor people, accessing medical services or 
affording out‑of‑pocket expenditure could be an important 
factor. A study from Chile noticed higher testing in 
wealthier areas. A high positivity rate was noticed in areas 
with low SES.[7] When we consider the Indian scenario, 
it is no different. The testing rates were much higher in 
affluent states like Goa, Delhi than in poor states like Bihar 
and Uttar Pradesh.[2] Poor health care infrastructure may 
find it difficult to count a high number of cases, expand 
surveillance systems within a small period, or track 
additional deaths.[7]

Comorbidities are believed to play a significant role in 
determining mortality. Few studies from India suggested 
the same.[8‑10] The present study also found higher COVID 
deaths in states with a higher proportion of people with 
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diabetes and hypertension. However, no relation was found 
between preexisting chronic liver disease and COVID 
mortality. Overweight, particularly obesity was found to 
have a strong correlation with COVID deaths.

Literacy seemed to have a moderate correlation with 
the death burden from COVID. A study from Brazil also 
suggested that lack of education is a risk factor for mortality 
from COVID.[11] Another study from Mumbai also suggested 
the same.[8]

The present study suffers from the lack of individual patient 
characteristics. The study did not consider the availability 
of hospital beds in different states or overcrowding or the 
trend in the proportion of reported deaths over the years. 
Still, a national perspective with relevant demographic 
factors for COVID 19 mortality is the first of its kind from 
India. In the setting of a low‑income country, the study 
highlighted the importance of demographic factors while 
planning strategies for mitigation of the impact of the 
pandemic. It is expected to pave way for other in‑depth 
studies in future.
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Figure 1: Relationship between economic condition and COVID 19 
deaths per million in Indian states


