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INTRODUCTION

The total number of  coronavirus disease 2019 (COVID-19) 
cases according to Government of  India as on date 

September 17, 2023, is 4, 49, 98, 162, 55, and total number 
of  deaths reported were 5,32,0301.1 The total number of  
cases reported in Mizoram as on date September 17th, 2023 
is 239561.1 Mizoram is one of  the States with the lowest 
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Background: The relationship between tobacco consumption and coronavirus disease 
2019 (COVID-19) deaths among patients admitted in an intensive care unit (ICU) has not 
been studied in North-east parts of India. Aims and Objectives: The aims and objectives 
of the present study were to study the prevalence of smoke form and smokeless form of 
tobacco usage among the patients who had died of COVID-19 and to study the relationship 
of tobacco usage and number of duration of stay in ICU and number of days taken to 
death from the time of testing positive. Materials and Methods: This was a retrospective 
descriptive study of 279 COVID-19-positive patients who got admitted in ICU in Zoram 
Medical College. Mizoram from February 2020 to February 2022 and subsequently died 
because of COVID-19 in ICU. The data regarding age, sex, date of testing positive, date of 
admission in ICU, and date of death were collected from the patient case sheet. The details 
regarding tobacco consumption were collected from the patients close relatives. Descriptive 
analysis was carried out by mean and standard deviation along with range for quantitative 
variables, frequency, and proportion for categorical variables. Data were analyzed using IBM 
software version 22. P<0.05 was considered as significant. Results: The mean age of the 
study population was 63.8 years. Majority were males 178 (63.80%). 198 (70.97%) had 
comorbidities. One hundred and twenty-nine (46.24%) were tobacco users. Mean stay in 
ICU in days was 7.75 days. Majority were using smokeless form of tobacco 73 (56.59%). 
The mean duration of survival in days from time tested positive to the death was 39.52 days 
among tobacco users when compared with non-tobacco users (47.48 days) (P=0.265). Mean 
duration of survival was 53.07 days among smoke form versus 31.3 days among smokeless 
form users. (P=0.031). Conclusion: There is no conclusive finding to say that there is a 
significant difference in time taken to death between tobacco users and non-tobacco users.
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number of  deaths of  around 734.1 Mizoram is one of  the 
states in India with the highest prevalence of  tobacco usage. 
The National Family Health Survey done in 2019–2020 
showed the prevalence of  tobacco usage among men 
in Mizoram was high. The prevalence of  tobacco usage 
among women is also a major problem in Mizoram and in 
Sikkim. Hence, from the latest data, we can observe that 
the prevalence of  tobacco usage in Mizoram among the 
north-east states remains a major challenge.2-5

A previous study published by Ralte et al. has previously 
studied about the prevalence of  various forms of  tobacco 
usage among COVID-19  patients getting admitted in 
wards in Mizoram.6 Studies done by Alizadehsani et al.,7 
Zhang et al.,8 and Zheng et al.,9 did not find any association 
between tobacco and COVID-19 deaths. A meta-analysis 
done by Mahamat-Saleh et al.,10 involving studies around 
the world showed that smoking was associated with 
increased risk of  death in COVID-19 patients.

Lippi and Henry11 published a met analysis, which consisted 
of  five studies. The meta-analysis showed showed that 
there is no association between smoking and the severity 
of  COVID-19 infection. In contrast, a systematic review 
done by Vardavas and Nikitara12 concluded that smoking 
is most likely associated with the negative progression and 
adverse outcomes of  COVID-19.6,12 Several studies have 
been done to find out the relationship between smoking 
and COVID-19 deaths, but the relationship of  tobacco 
usage and time taken to death in terms of  the number of  
days from the time of  testing positive to the date of  death 
has not been studied much in India. Hence, we wanted to 
study the relationship of  tobacco usage and COVID-19 
deaths.

Aims and objectives
Hence, our aims and objectives were to study the prevalence 
of  smoke form and smokeless form of  tobacco usage 
among the patients who had died of  COVID-19 and to 
study the relationship of  tobacco usage and number of  
duration of  stay in intensive care unit (ICU) and number 
of  days taken to death from the time of  testing positive.

MATERIALS AND METHODS

The study design was retrospective and descriptive 
study. The study was conducted among 279 COVID-19-
positive patients who got sick and admitted in ICU of  
Zoram Medical College and died of  COVID-19-related 
complications from February 2020 to February 2022. 
Convenient sampling techniques were used. The details 
regarding type of  COVID-19 test, date tested positive, 
date of  getting admitted in ICU, comorbidities, and date 

of  death were retrospectively collected from the patients 
case sheet and the details regarding the type of  tobacco 
usage, duration of  tobacco use, and details regarding 
quitting of  tobacco were collected from patients close 
relatives after getting informed oral consent. The patients 
close relative means who have been living with expired in 
the same house and also should be a close blood relative. 
The method of  data collection from the relatives was by 
telephonic interview using a standarized questionnaire. 
The study was conducted after getting Institutional Ethical 
Clearance (IEC) from the IEC of  Zoram Medical College, 
IEC dated March 16, 2022, Reference No.F.20016/1/18-
ZMC/IEC/59. Oral consent was obtained from all the 
patients relatives considering the pandemic situation.

Inclusion criteria
The COVID-19-positive patients who got admitted in 
ICU of  Zoram Medical College between February 2020 to 
February 2022 and subsequently died of  COVID-19-related 
complications were only included in the study population. 
The patient relatives who gave consent were only included 
in the study. Only patients who died of  COVID-19 between 
February 2020 and February 2022 in ICU were included 
in the study subjects.

Exclusion criteria
The patients who got COVID-19 and admitted in ICU and 
alive are excluded from the study. The patients relatives 
who did not give oral consent to participate in the study 
were excluded from the study.

Statistics
The number of  days of  stay in ICU and number of  days 
taken for death were considered as primary outcome 
variables. Factors such as tobacco users, non-tobacco users, 
smoke form, and smokeless form of  tobacco usage were 
considered as a primary explanatory variable. Descriptive 
analysis was carried out by mean and standard devation 
along with range for quantitative variables, frequency, and 
proportions for categorical variables. Chi-square test was 
used to compare the difference between the tobacco users, 
non-tobacco users, and various forms of  tobacco users 
against the time taken to COVID-19 death. Data were 
analyzed using IBM Software version SPSS 22. P<0.05 
was considered as significant.13

RESULTS

Table  1 shows the baseline characteristics of  the study 
population. Majority were males (63.80%), 70.97% had 
comorbidity, and 46.24% were tobacco users. About 
89.61% were tested by Rapid Antigen Testing. Majority 
used smokeless form of  tobacco (56.59%). Zozial is 
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a smoke form of  tobacco and it was used higher than 
cigarette. In smokeless form of  tobacco, Sahdah was used 
the most (20.1%).

Table 2 shows the mean age of  the study population was 
63.8 years. The mean number of  stay in ICU in days was 
7.75. Duration of  critical stage entry means the time taken 
to become more sick so that they required ICU care. The 
median duration of  critical stage entry was 6  days and 
median duration of  survival time in number of  days from 
the time tested positive was 17 days.

Table 3 shows the comparison of  mean of  the different 
durations in days between tobacco user and nontobacco 
user. As you can see from Table  3, we could not find 
anything significant in terms of  critical stage entry, duration 
of  survival, and number of  days of  stay in ICU when 
compared between tobacco users and non-users.

Table  4 shows the comparison of  mean of  different 
durations in days between the population those who were 
using smoke form of  tobacco versus not using smoke 
form of  tobacco. From Table  4, you can see the mean 
duration of  survival that is time taken in the number of  
days from the time tested positive to the death was lesser 
in non-cigarette users.

Table  5 shows the comparison of  mean of  different 
durations between the population those who were using 

smokeless form of  tobacco versus not using smokeless 
form of  tobacco. We did not find anything significant in 
relation to smokeless form of  tobacco.

Table 6 shows the comparison of  mean duration of  critical 
stage entry, duration of  survival, and mean number of  days 
of  stay in ICU across different types of  tobacco users. 
From Table 6, you can see that the duration of  survival 
from the time tested positive to the death in number of  
days was less among the smokeless form of  tobacco users 
when compared with smoke form of  tobacco users.

DISCUSSION

The present study population was 279 COVID-19 patients 
who got admitted in ICU and then died during their stay in 
ICU. The mean age of  the study population was 63.8 years. 
This was comparable with another study done by Auld 
et al.,14 in which the median age was 64. This clearly shows 
the patients who got admitted in ICU were in older age 
group. About 46.24% of  the study population were tobacco 
users. This was comparable with a previous study done by 
Ralte et al.6 The study done by Ralte et al., was also done in 
Mizoram, the only difference was that the study was done 
in COVID-19 patients getting admitted in wards.

The present study showed that the usage of  smoke form 
of  tobacco was 35.6% and that of  smokeless form of  

Table 1: Baseline characteristics of the study 
population
Variables Frequency Percentage
Gender

Male 178 63.80
Female 101 36.20

Type of COVID‑19 test
RAGT 250 89.61
RT‑PCR 18 6.45
TRUENAT 11 3.94

Comorbidity
Yes 198 70.97
No 81 29.03

Tobacco user
Yes 129 46.24
No 150 53.76

Type of tobacco user
Smoke form 46 35.66
Smokeless form 73 56.59
Both smoke and smokeless form 10 7.75

Type of smoke form used
Cigarette 20 7.17
Zozial 41 14.7

Type of smokeless form used
Gutka 2 0.7
Sahdah 56 20.1
Tuibur 31 11.1
Khaini 2 0.7

RT‑PCR: Reverse transcription polymerase chain reaction

Table 2: Mean age and survival parameters of 
the study population (n=279)
Parameter Mean±SD Median 95% CI

Lower Upper
Age 63.8±18.14 65.00 61.66 65.93
Stay in ICU in days 7.75±7.73 6.00 7.16 9.00
Duration of critical 
stage entry

29.43±55.34 6.00 22.91 35.95

Duration of survival 
(tested positive to 
death date)

43.8±59.41 17.00 36.80 50.80

ICU: Intensive care unit

Table 3: Comparison of mean of different 
durations between tobacco users versus 
non‑tobacco users
Parameter Using tobacco (Mean±SD) P‑value

Yes (n=129) No (n=150)
Duration of critical 
stage entry

28.81±54.78 29.96±55.98 0.863

Duration of survival 
(tested positive to 
death date)

39.52±54.24 47.48±63.47 0.265

Stay in ICU in days 8.49±8.02 7.49±7.47 0.28
ICU: Intensive care unit
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tobacco was 56.5%. The smokeless form of  tobacco usage 
was more among the present study. This was comparable 
with the survey done jointly by Indian Council of  medical 
research and National Centre for disease informatics and 
research. In that survey, they found that the prevalence 
of  tobacco use (smoked and smokeless) in Mizoram is as 

high as 77.1%, with the use of  smokeless tobacco higher 
at 54.1% as compared to smoked tobacco at 43.6%.6,15

The prevalence of  usage of  smokeless form of  tobacco was 
comparable in the neighboring state of  Assam. The Assam 
cancer foundation has reported that nearly 41.7% people 

Table 4: Comparison of mean of different durations between different tobacco products usage (smoke form)
Parameter (Mean±SD) P‑value

Yes No
n=20 n=109

CIGARETTE
Duration of critical stage entry 35.5±65.72 27.58±52.79 0.554
Duration of survival (tested positive to death date) 69.4±77.56 34.04±47.25 0.007*
Stay in ICU in days 8.85±9.53 8.42±7.77 0.827

n=41 n=88
Zozial (smoke form of Tobacco)

Duration of critical stage entry 25.46±46.67 30.36±58.36 0.638
Duration of survival (tested positive to death date) 41.66±58.18 38.52±52.62 0.761
Stay in ICU in days 8.22±8.02 8.61±8.07 0.796

*P<0.05 considered as significant. ICU: Intensive care unit

Table 5: Comparison of mean of different durations between different tobacco products usage (smoke 
less form)
Parameter (Mean±SD) P‑value

Yes No
(n=2) (n=277)

Gutka
Duration of critical stage entry 5.5±7.78 29.17±55.13 0.546
Duration of survival (tested positive to death date) 6±8.49 40.05±54.49 0.380
Stay in ICU in days 1±0 8.61±8.03 0.185

(n=56) (n=73)
Sahdah

Duration of critical stage entry 31.86±60.86 26.47±49.93 0.582
Duration of survival (tested positive to death date) 34.41±43.75 43.44±61.09 0.351
Stay in ICU in days 8.84±7.77 8.22±8.26 0.665

(n=31) (n=98)
Tuibur

Duration of critical stage entry 14.16±31.81 33.44±59.64 0.088
Duration of survival (tested positive to death date) 26.74±44.96 43.56±56.46 0.133
Stay in ICU in days 8.65±7.61 8.44±8.19 0.901

(n=2) (n=127)
Khaini

Duration of critical stage entry 65±82.02 28.24±54.54 0.348
Duration of survival (tested positive to death date) 45.5±54.45 39.43±54.45 0.876
Stay in ICU in days 11±14.14 8.45±7.98 0.657

ICU: Intensive care unit

Table 6: Comparison of mean duration of critical stage entry across type of tobacco using (n=119)
Parameter Type of tobacco user (Mean±SD) P‑value

Smoke form (n=46) Smokeless form (n=73)
Duration of critical stage entry 31.93±55.33 28.23±56.61 0.727
Duration of survival (tested positive to death date) 53.07±66.31 31.3±42.38 0.031*
Stay in ICU in days 7.89±8.88 8.36±7.24 0.755

*P<0.05 considered as significant. ICU: Intensive care unit
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used smokeless form of  tobacco versus 13.3% used smoke 
form of  tobacco16 this reflected in the present study too.

In the present study, median number of  days of  stay 
in ICU was 6  days. Another study done by Charles de 
Roquetaillade et al.,17 showed that the median number of  
days of  stay among those who died in ICU was 15 days. 
Another retrospective study done by Carbonell et al.,18 
involving 3795 critically ill patients from spain, Andorra, 
and Ireland showed that the length of  stay in ICU among 
non-survivors was 16 days.

In the present study, the time taken from testing positive 
to death in number of  days was 17 (median days). This 
was comparable with another study done by Zhou 
et al.,19 involving 191 patients getting admitted in ICU from 
Jinyintan Hospital and in Wuhan Pulmonary Hospital. The 
Zhou et al., study showed that the time from illness onset 
to death was 18.5 median days. The length of  stay in ICU 
among non-survivors was 8 days.

From Table 4, you can see that the mean number of  days 
from the time tested positive to the time of  death was 
comparatively more among those who used smoke form of  
tobacco 69.4 days versus 34.04 days who did not use smoke 
form of  tobacco. The exact reason not known, but may be 
attributed to other factors such as the stage of  admission 
in ICU, comorbidities, and the COVID-19 viral strain.

Likewise from Table 6, also you can see that the time taken 
to days, that is, the mean number of  days to death from 
the time of  testing positive was 53.07 days among smoke 
form tobacco users versus 31.3 days among smokeless form 
tobacco users. Again the exact reasons cannot be identified.

Limitations of the study
The present study included only those patients who died in 
ICU. The present study was also a retrospective descriptive 
study. Future studies are needed by including those who 
also survived from the ICU. Studies like case–control study 
design can bring out more information in terms of  tobacco 
usage and its relationship to deaths.

CONCLUSION

From the present study, we can conclude that smokeless 
form of  tobacco usage was more among this study 
population. There are no conclusive findings to say that 
there is a significant difference in time taken to death 
between tobacco users and non-tobacco users. The 
present study also showed the burden of  tobacco usage 
in Mizoram. Hence, health awareness campaigns and 
prevention strategies to prevent tobacco usage should be 
intensified in the state of  Mizoram.
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