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Article Summary

Strengths and limitations of this study
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e This study is one of the first studies in Nepal to extracts Global Burden of Disease Study data to pfeseft mortality and disability

attributable to tobacco in Nepal. § m

e [t shows more than one-third increase in mortality and 3% increase in disability adjusted life year%aét butable to different form
of tobacco use. 23

e [t analyses the secondary data of Global Burden of Disease Study and hence has all the limitations;f@ aining to the data.
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ABSTRACT
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Background: Tobacco consumption has been a major public health issue worldwide because of its aﬁsomated high morbidity and
mortality. This study attempts to systematically review the data extracted from the global burden disease 5tucgf and set out to assess the

age-sex-specific mortality and disability attributable to different forms of tobacco from 1990 to 2017, forﬁ.\l eﬁal.
3 o

Methods: The Institute for Health Metrics and Evaluation’s Global Burden of Disease database was u%ed ;_ibr the extraction of data
related to age-sex-specific mortality and disability-adjusted life years (DALYSs), then was quantltatlvelp analyzed to show the trends
and patterns in age-sex-specific deaths and DALY attributable to tobacco use from different diseases @onﬁthe year 1990 to 2017 in
Nepal.

usby 1e g

Results: In between 1990 and 2015, the prevalence of tobacco smoking significantly decreased by 15% in ghale, 11% in female, and
v9)

13% in both. By 2017, the total deaths attributable to tobacco use, including any form, increased by 39% irEboth gender and DALY's
o

attributable to tobacco use, including any form, in all ages increased by 11% males but decreased by 9%gin females, with tobacco
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smoking having the most contribution. An increasing rate of deaths and DALY attributable to tobacco wasgoted with an increase in

:v8.1%Q-0¢0¢-ud

[ou

age. Non-communicable diseases were responsible for most deaths and disabilities attributable to tobaccgusy

J Bul
uo

Conclusion: There was a more than one-third increase in mortality and a 3% increase in DALY, thoughghe&moklng prevalence is in
decreasing trend. There is a huge increase in deaths and DALY due to chewing tobacco. A strong 1mp¥’eﬁllgntat10n plan is needed to

control all forms of tobacco including second-hand exposure.

Keywords: tobacco; global burden of diseases; Nepal; DALY.
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To date, tobacco remains a major public health issue worldwide because of its associated high morbidity anda*nortality rate. Any forms

6

of tobacco use are harmful to health and kill millions of people every year.! Tobacco is commonly used 1@ elt@er smoking or smokeless
form, both are highly addictive forms. There is no safety margin for exposure to second-hand smoke or g)bacco smoking and second-
hand smoke exposure is equally harmful to health. The use of tobacco products or exposure to second- haﬁﬁd sgloke has been implicated

to many health issues like cardiovascular diseases, respiratory diseases, cancers, non-communicable dlseages éN CD), and many more.>?

j (D

According to the World Health Organization (WHO), about 1.3 billion people in the world used tobaccoo—prqducts among which more
than one billion people were smokers.* Almost over 80% of the smokers reside in low- and middle- 1nco€ﬁne ;(?ountrles The prevalence
rates of tobacco use differ widely among different geographical regions, and the number of male smokers com@red with female smokers
is higher in all regions. The last two decades have seen a decreasing trend towards the consumption of tobﬁcco in all age groups. In
2000, almost one-third of the world’s population (33.3%) aged 15 and more used some form of tobacco prgducts 50% in males and

16.7% in female. While in 2015, the prevalence of tobacco use dropped to nearly a quarter of the world’s popillatlon (24.9%), 40.3% in

3

| @p anbiyd

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 30


http://bmjopen.bmj.com/

Page 5 of 30

oNOYTULT D WN =

BMJ Open

‘1yb1iAdoo Aq palo
0z0z-uddolwa/oe

males and 9.5% in females.! Despite the decreasing prevalence of tobacco use globally, the absolute number oﬁmale smokers is growing
continuously in South-East Asian, African, and Eastern Mediterranean regions. The South-East Asian reg@n %s the highest prevalence
of tobacco use (31% in 2015) compared with other regions, 49.4% in males and 12.9% in females.! Accﬂ;rdlgg to recent findings from
STEPS survey 2019 in Nepal, around 29% of adults (48% male and 12% female) within the age group gﬁﬁ@ years used any form of
tobacco, either smoking or smokeless.> In recent times, people have shown a growing preference for smqk@lﬁéss tobacco over smoking
in South-East Asia including Nepal.®-® In Nepal, the use of smokeless tobacco is much more common thar@éﬂgcco smoking and is more

prevalent among males (33%) compared with females (5%).°

]
dns 1us
ojumoq -

Despite decreasing prevalence, the number of deaths due to tobacco use continues to rise. Tobacco kil re than 8 million people

every year. Among them, about 7 million people die from direct tobacco use while the deaths of about illion people result from

uJ eTep pife 1xa1 0
avyinage
woB pe%le

second-hand smoke exposure.* In 2015, smoking alone was responsible for 11.5% and 6% of global deagigand DALY's respectively.’

—v

U
di

Deaths of about 65,000 children per year can be attributed to exposure from second-hand smoke.!? The ¥ ;ecg;lt estimates show around

USS$ 1.4 trillion of total economic loss results globally from tobacco use which is equivalent to 1.8% of the;?woﬁd’s annual GDP.!! About

ad

40% of this cost occurred in developing countries. In Nepal, around 27 thousand deaths occur annuzﬂly From tobacco use, which

comprises about 14.9% of all deaths.!?

Iwis pue *
Lu0:)'[Lu

Given such a significant negative impact of tobacco on public health, navigation of the outcomes of tobaccg us% in a low-income country

ne

like Nepal is of the essence. The issue of tobacco usage has received considerable attention. In response, §Iep@l implemented the WHO
Framework Convention on Tobacco Control (WHO FCTC) in 2006'? and passed Tobacco Control and I%gu};atory Bill in 2011 by the
Parliament®. So far, however, there has been little discussion about trends and patterns of tobacco use an8 1t§’0utcomes in Nepal. Such
approaches have an unsatisfactory description of the burden of tobacco in the Nepalese population. This stkgdy tries to systematically
evaluate the trends in mortality and DALY attributable to smoking, tobacco use, chewing tobacco, and secorﬁgl-hand smoking by sex in
Nepal from 1990 to 2017. For this, we explored the leading cause of mortality and DALY's attributable to tc%acco in the same period.
Thus, this study attempts to systematically review the data extracted from the global burden disease study 20@7 and set out to assess the

4
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age-sex-specific mortality and disability attributable to different forms of tobacco from 1990 to 2017, for gepgl. Therefore, the findings
o ~
of this study will make a major contribution to research by providing important insights into evidence fcg algpffective tobacco control

program in Nepal.

METHODS

Data sources and extraction

dny woly papeojumod ‘120z IsnBny £z uo
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The global burden of disease study 2017 was a comprehensive epidemiological study that reported the tre;ldssand patterns in morbidity
and mortality in 195 countries from major injuries, diseases, and risk factors to health at the global, re@orral and national level. The
study design, metrics, and analysis are published elsewhere.!* The Institute for Health Metrics and Evalua@on@(IHME) s Global Burden
of Disease (GBD) database was used for the extraction of data related to age-sex-specific mortality ancﬁdlsablhty -adjusted life years
(DALYS5) of all causes and other major public health issues of Nepal like cardiovascular diseases, dlaiet%s and kidney disease, all
neoplasms, NCD, and tuberculosis from the year 1990 to 2017.13

Patient and public involvement statement

albojouyoal Jejl

This study used the data freely available from The Institute for Health Metrics and Evaluation (IHMEﬁ”’s lobal Burden of Disease

(GBD) database. Patients were not involved in the design, recruitment, or conduct of the study. Results of this study will be made

publicly available through publication.

Definition of terminology
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2 Disability-adjusted life year (DALY): According to the World Health Organization (WHO, 2012), DP;LL@ is “the sum of years of
o ~
5 potential life lost due to premature mortality and the years of productive life lost due to disability”.! S %
6 5 o
« ]
; Age-standardized mortality rate (ASMR): According to the World Health Organization (WHO, 2015), ASMR is “a weighted average
c >
. . . . . c .
?O of the age-specific mortality rates per 100,000 persons, where the weights are the proportions of persons 1n2 I%gorrespondmg age groups
11 of the WHO standard population”.!” %‘g N
12 g3k
1 i The term tobacco includes tobacco use in all forms including smoking and smokeless form. S 3 S
g3
15 ==
16 Statistical analysis and interpretation g ?;2,8
[oRre =3
17 acd
18 The extracted data from IHME was imported into Microsoft Excel, then was quantitatively analyzed ag@gesented in the graphical,
19 =
20 tabular forms and histograms to show the trends and patterns in age-sex-specific mortality and DALY in g\@{%l. Statistical significance
;; of p-value less than 0.05 was considered. > §
23 F'-; =
24 = 3
25 @ %‘
26 RESULTS 5 3
27 o S
28 3 =
29 Here we report the GBD study results for Nepal on the prevalence of tobacco use, mortality, and burdergca@sed by different forms of
-G
2(1) tobacco, smoking, and smokeless tobacco, between 1990 and 2017. § %
S ©
32 e -
33 In 1990, the prevalence of tobacco smoking at all ages was 32.5% (27.2%-38%) for both sexes. It was 4@_8‘%@’(37.2%—46.6%) for male
D (¢}
gg and 23.5% (17.5%-29.8%) for female. In 2015, the prevalence of tobacco smoking decreased to 19.7% (1%.4%)-23.4%) in both sexes at
g? all ages, with male 27.4% (23.9%-31.4%) and female 12.7% (9.6%-16%) [Figure 1]. E
(o]
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Figure 1: Prevalence of smoking from the year 1990 to 2015 for Nepal Q
\‘
(o8}
e
Deaths and DALYs o
N

In absolute terms, the attributable deaths at all ages to tobacco use, including all forms, increased (38.9 /o)gn the general population
nms

(both male and female) from 19372 (95% UI 16060-23310) in 1990 to 26926 (95% UI 22826-31135) in Zo_f)g_Z[Table 1]. While DALY

«Q

for all ages due to tobacco use increased (10.52%) in males from 403665 (95% UI 319794-512870) in 199
524648) in 2017, it decreased (8.78%) in females from 280977 (95% UI 205487-373384) in 1990 to 256
in 2017 [Table 2]. Similarly, the attributable deaths and DALY at all ages due to tobacco smoking

46132 (95% Ul 364622-
5% UI 205569-316573)
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hewing tobacco showed

]

increasing trends while that due to second-hand smoking showed falling trends for both sexes. Over t e time period, the age-

standardized deaths and DALY's to tobacco use, tobacco smoking, chewing tobacco, secondhand smoking sﬁ@wed falling trend for both
S0z
sexes. 3-8
> o
Table 1. All-Age Deaths in number and Age Standardized Deaths for different diseases in different forms of tobacco and thgir percentage change in
Nepal, 1990-2017 2 o
= 3
All-Age Deaths, No. in Thousands (95% UI) Age-Standardized Deaths, in_CRat'gs per 100,000(95%UI)
L =
o] A
Subcategory 1990 2017 change, 1990 % 2017 Change,
% 5 3 %
All causes ) S
- O
o)) c
Tobacco S g
Male 11763.49 (9612.18-14237.80) 17372.20 (14056.39-20307.12) 47.68 258.31 (210.40-311.96) 19361 (&57.59-222.97) -25.44
Female 7608.83 (5827.14-9679.57) 9553.55 (7463.66-12031.65) 25.56 173.77 (132.36-221.72) 9855 (%6.10-122.53) -43.86
Both 19372.32 (16059.91-23310.44)  26925.75 (22826.17-31135.35) 38.99 216.59 (183.28-258.18) 14‘%95 20.86-163.38) -34.46
Smoking v g
Male 9858.89 (8016.19-12138.96) 15573.83 (12511.70-18320.09) 57.97 233.81 (188.33-287.71) 173.70 @40.69-202.11) -25.71
Female 5619.71 (4163.78-7373.09) 7984.05 (6026.50-10280.06) 42.07 145.70 (107.91-191.96) 82.34 @2.37-105.36) -43.49
Both 15478.60 (12838.83-18675.51)  23557.88 (19798.77-27400.07) 52.20 190.28 (157.79-229.81) 124.98 @04‘95-145.25) -34.32
Chewing ®
tobacco 324.53 (221.95-453.10) 595.13 (412.87-782.12) 83.38 6.27 (4.33-8.66) 5.88%4.1 1-7.71) -6.16
Male 142.83 (98.54-201.01) 268.19 (194.01-356.27) 87.76 3.50 (2.47-4.87) 2.61'31'-1 .89-3.45) -25.46
Female 467.36 (351.24-609.37) 863.32 (664.09-1073.70) 84.72 4.94 (3.79-6.31) 4.185{3.24-5.21) -15.49
2
>0
E
S 7
o
(0]
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Both -8
Secondhand 3 A
smoking c %
Male 2023.02 (1223.08-3116.32) 1966.04 (1388.69-2649.68) -2.82 29.06 (19.32-41.14) 2%46 @5 18-28.93) -26.17
Female 2133.57 (1257.73-3283.64) 1717.76 (1179.09-2388.87) -19.49 32.52 (20.82-48.22) 18.96 €11.54-23.68) -47.84
Both 4156.59 (2503.94-6381.37) 3683.80 (2641.33-4882.95) -11.37 30.79 (20.61-43.63) 1§07 33.58-25.41) -38.06
c 2
Cardiovascular diseases ® 59
a LR
Tobacco ng S
Male 3791.45 (2966.34-4752.99) 7184.91 (5484.11-8728.33) 89.50 79.77 (62.88-100.16) 72_%1 BS 43-87.12) -9.56
Female 1939.91 (1409.64-2638.17) 2759.22 (2031.88-3598.37) 42.23 44.72 (32.51-60.62) 25 g8.65-33.50) -42.84
Both 5731.36 (4645.29-7010.77) 9944.13 (7888.43-12157.90) 73.50 62.60 (50.60-76.99) 4%?}2 §7 76-58.00) -23.99
Smoking XES
Male 3453.41 (2688.03-4375.06) 6398.37 (4808.50-7886.57) 85.28 72.05 (56.17-91.65) 63. @ £18.14-78.29) -11.43
Female 1631.37 (1150.06-2269.44) 2305.75 (1631.12-3096.08) 41.34 37.58 (26.31-52.83) 207 £5.00-28.47) -43.37
Both 5084.78 (4033.28-6349.49) 8704.12 (6785.50-10755.96) 71.18 55.18 (43.64-69.61) 4@'@ £82.17-50.97) -24.94
Secondhand 8>3
smoking 3 % 3
Male 470.29 (335.36-642.16) 1019.62 (716.19-1367.19) 116.81 10.33 (7.50-13.98) B&537.71-13.79) 2.12
Female 392.38 (279.69-543.01) 552.72 (399.72-738.60) 40.86 8.93 (6.42-12.28) ‘.% 1593.72-6.88) -42.30
Both 862.67 (645.37-1136.15) 1572.35 (1155.62-2052.89) 82.27 9.63 (7.30-12.52) . 68§5 .71-9.91) -20.28
Diabetes and kidney diseases 2 S
5 3
Tobacco N g
Male 89.86 (46.50-132.87) 341.19 (212.30-499.97) 279.71 2.40 (1.24-3.52) =l 0472.52-5.88) 68.81
Female 83.46 (40.03-146.03) 320.67 (180.70-493.02) 284.24 2.25(1.08-3.91) 3 36%1.88-5.12) 49.56
Both 173.31 (104.61-250.63) 661.86 (423.10-933.46) 281.89 2.32(1.40-3.39) 3. 62%2 34-5.22) 58.71
Smoking 5
Male 60.05 (31.00-92.21) 215.64 (125.04-325.16) 259.10 1.52 (0.79-2.35) 2.4 1 44-3.68) 63.05
Female 38.47 (16.74-70.51) 135.17 (71.15-222.16) 251.37 0.99 (0.44-1.80) 8.39%0.72-2.29) 39.87
Both 98.52 (56.73-144.71) 350.81 (205.70-514.87) 256.08 1.26 (0.73-1.84) 3. 90:2,1 09-2.82) 50.83
Secondhand % o
smoking a 3
Male 35.40 (12.48-60.40) 143.98 (52.67-241.44) 306.69 1.02 (0.37-1.76) 83 78;@ 65-2.96) 73.70
Female 49.68 (16.07-97.51) 199.24 (74.84-338.96) 301.03 1.38 (0.47-2.58) 2. 12;0 .79-3.57) 53.42
Both 85.08 (30.02-145.39) 343.22 (128.33-559.19) 303.39 1.20 (0.44-2.01) 1. 96.530 .74-3.16) 63.59
=]
All Neoplasms ©
o3
Tobacco g
Male 1458.30 (1139.03-1890.08) 2795.38 (2190.73-3628.29) 91.69 30.95 (24.06-39.91) 28. 96@2 83-37.32) -6.44
Female 850.81 (606.63-1144.57) 1355.16 (979.14-1773.62) 59.28 19.39 (13.78-25.56) 12.94%9.36-16.79) -33.27
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Both 2309.11 (1829.24-2855.31) 4150.54 (3336.01-5024.85) 79.75 25.33 (20.13-31.34) 20.51 §6 .50-24.68) -19.00
Smoking a
Male 1250.10 (975.25-1649.62) 2401.44 (1848.26-3151.69) 92.10 27.08 (21.06-35.75) 2514 ﬁ9 63-32.65) -7.15
Female 720.15 (488.16-1000.56) 1097.67 (750.55-1488.11) 52.42 16.42 (11.15-22.30) El 553‘7 22-14.28) -35.75
Both 1970.25 (1545.76-2475.89) 3499.11 (2734.84-4290.12) 77.60 21.87 (17.21-27.66) }?;43 P13 68-21.32) -20.30
Chewing )
tobacco 324.53 (221.95-453.10) 595.13 (412.87-782.12) 83.38 6.27 (4.33-8.66) 5. 88354.1 1-7.71) -6.16
Male 142.83 (98.54-201.01) 268.19 (194.01-356.27) 87.76 3.50 (2.47-4.87) % 1.89-3.45) -25.46
Female 467.36 (351.24-609.37) 863.32 (664.09-1073.70) 84.72 4.94 (3.79-6.31) < §£8 3.24-5.21) -15.49
Both %Lg N
o
Secondhand TR
; a3k
smoking —~ @
Male 21.07 (8.88-41.47) 41.08 (18.62-77.70) 95.01 0.45(0.19-0.91) Q.2250.19-0.78) -7.22
Female 34.30 (13.82-61.95) 71.29 (29.95-123.53) 107.84 0.71 (0.28-1.28) D £30.26-1.08) -12.63
Both 55.37 (28.26-90.91) 112.37 (57.13-183.26) 102.96 0.58 (0.30-0.97) ;()'53370 27-0.87) -9.13
S5 =
Qg2
Non-communicable diseases 2 =
85
Tobacco 323
Male 9084.74 (7213.20-11113.09) 15843.57 (12712.23-18568.33) 74.40 218.16 (173.73-265.37) 17289 342.88-204.64) -19.38
Female 5405.68 (4000.45-7169.95) 8479.47 (6562.76-10786.52) 56.86 142.34 (104.66-187.72) 8@99 186.91-110.32) -38.88
Both 14490.42 (12108.44-17315.76)  24323.04 (20523.48-28032.74) 67.86 180.75 (151.51-216.69) 12854 308.71-148.12) -28.88
Smoking = 3
Male 8360.61 (6594.62-10279.50) 14278.19 (11397.99-16901.41) 70.78 201.54 (159.38-247.44) 15902 @28.76-185.87) -21.10
Female 4650.42 (3337.03-6281.82) 7178.97 (5429.79-9244.20) 54.37 123.38 (88.81-165.96) 7§ :07 §5.75-95.36) -39.97
Both 13011.04 (10706.22-15734.95)  21457.17 (17836.70-25205.32) 64.92 162.93 (134.84-196.44) 11@ 74 £94 11-132.80) -30.19
Chewing
tobacco 324.53 (221.95-453.10) 595.13 (412.87-782.12) 83.38 6.27 (4.33-8.66) C§ 8884 11-7.71) -6.16
Male 142.83 (98.54-201.01) 268.19 (194.01-356.27) 87.76 3.50 (2.47-4.87) £.6131.89-3.45) -25.46
Female 467.36 (351.24-609.37) 863.32 (664.09-1073.70) 84.72 4.94 (3.79-6.31) % 1833 24-5.21) -15.49
Both g 2
Secondhand @ c
. o >
smoking > o
Male 826.51 (544.18-1157.79) 1707.58 (1204.09-2298.64) 106.60 20.73 (13.44-29.41) E 033.45-25.79) -7.84
Female 885.80 (562.91-1315.63) 1428.84 (955.94-2015.36) 61.31 23.01 (14.20-34.45) gf 46089.48-20.35) -37.17
Both 1712.31 (1160.43-2406.58) 3136.42 (2218.91-4183.96) 83.17 21.88 (14.28-30.81) § 64 $11.75-22.37) -23.92
-8
Tuberculosis =z
@
]
Tobacco P
Male 1065.82 (611.69-1723.30) 533.34 (298.43-827.30) -49.96 20.61 (11.78-33.64) 5.2902.98-8.12) -74.34
Female 667.34 (210.36-1288.01) 267.93 (114.47-461.56) -59.85 13.55 (4.08-27.10) 2.4391.04-4.25) -82.06
Both 1733.16 (962.41-2696.31) 801.27 (445.52-1198.40) -53.77 17.14 (9.42-27.10) 3. 73_82 13-5.69) -77.94
Smoking
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o 3
< T
O ©
o @
© =)
=N
@ B
Male 1065.82 (611.69-1723.30) 533.34 (298.43-827.30) -49.96 20.61 (11.78-33.64) -:5_.2922.98-8.12) -74.34
Female 667.34 (210.36-1288.01) 267.93 (114.47-461.56) -59.85 13.55 (4.08-27.10) 2.43711.04-4.25) -82.06
Both 1733.16 (962.41-2696.31) 801.27 (445.52-1198.40) -53.77 17.14 (9.42-27.10) §'78\| .13-5.69) -77.94
3 S
s B
Table 2. All-Age DALYs and Age Standardized DALYs for different diseases in different forms of tobacco and their p%'cr%rgage change in Nepal, 1990-
2017 o 2%
All-Age DALYS, No. in Thousands (95% UI) Age Standardized DAL%@I{O'Rate per 100,000 (95%UI)
o 2N
Subcatego 1990 2017 change, 1990 §§ o 2017 Chan
N % o2 ge, %
All causes Zz.:E =
225
Tobacco g é' 3
Male 403665.07 (319794.17-512869.65) 446131.58 (364621.77-524648.21) 10.52 6479.90 (5370.92-7761.64) g@ﬁﬂ (3503.41-4989.62)  -34.06
Female 280977.20 (205487.39-373383.63) 256300.53 (205568.71-316572.58) -8.78 4417.82 (3434.48-5521.70) ®2P58.71 (1807.00-2790.11)  -48.85
Both 684642.27 (538331.13-875950.09) 702432.11 (593052.53-812425.42) 2.60 5474.76 (4575.91-6509.77) 2%1:%_;.40 (2731.40-3706.93)  -41.25
Smoking ==
Male 280385.51 (227328.27-345198.66) 387323.13 (314734.78-458240.78) 38.14 5460.34 (4494.44-6658.41) ‘;33'7@43 (3080.63-4416.59)  -31.13
Female 153618.50 (116802.49-200154.70) 201074.00 (155098.74-253269.80) 30.89 3280.63 (2506.14-4233.47) )_>1813=.83 (1404.38-2286.84) -44.71
Both 434004.01 (360694.99-523145.50) 588397.13 (487193.19-690655.02) 35.57 4397.13 (3669.32-5255.62) 527355‘68 (2284.27-3196.91)  -37.72
Chewing = ©
tobacco 9802.97 (6587.60-13907.45) 15546.94 (10681.34-20552.20) 58.59 168.65 (114.63-236.68) g 1_%1.37 (97.27-186.23) -16.18
Male 3558.17 (2385.54-5110.57) 6011.17 (4233.98-8176.42) 68.94 73.41 (50.23-103.75) b .22 (37.00-70.13) -28.87
Female 13361.13 (9934.89-17759.87) 21558.11 (16005.69-27194.58) 61.35 122.55 (91.82-159.88) %’_ % 91 (71.42-119.17) -22.55
Both o
Secondhand % 3
smoking 5 =
Male 125282.54 (64552.81-208075.08) 61759.15 (44109.97-84284.35) -50.70 1086.43 (673.97-1635.96) = 549.55(390.79-739.73) -49.42
Female 130921.51 (68925.95-212905.05) 58748.28 (40421.33-80159.30) -55.13 1224.70 (741.83-1844.80) 8 480.98 (332.88-653.52) -60.73
Both 256204.06 (133797.03-415607.64) 120507.43 (86416.83-162640.49) -52.96 1154.42 (715.21-1723.62) 3 5%.66 (368.38-681.62) -55.51
o -
Cardiovascular diseases e Q
5 5
Tobacco ';
Male 106045.53 (82267.08-133672.18) 178781.72 (135047.16-220860.34) 68.59 1936.27 (1511.95-2423.60) 1643.74 (1249.24-2025.45)  -14.90
Female 51596.75 (37925.85-69499.33) 68559.09 (51346.16-88568.29) 32.87 1031.71 (759.76-1395.12) 5&.31 (436.90-754.23) -43.46
Both 157642.28 (126776.05-193554.33) 247340.82 (194740.00-303138.58) 56.90 1496.61 (1211.38-1833.80) 10&1.61 (864.04-1335.54) -27.06
Smoking @
Male 96619.66 (74256.90-122738.75) 159276.84 (119281.99-198937.41) 64.85 1764.47 (1368.64-2229.23) 146862 (1100.22-1816.26)  -16.88
Female 42772.31 (30386.44-59660.41) 56949.09 (41194.34-75687.19) 33.14 866.98 (622.05-1191.46) 48720 (350.81-645.50) -43.81
Both 139391.98 (110502.77-173724.72) 216225.93 (167097.28-267200.96) 55.12 1328.36 (1051.46-1644.91) 9%.25 (741.81-1176.85) -28.09
10
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Secondhand -
smoking 3
Male 13262.84 (9357.97-18103.45) 25748.76 (17829.80-34584.44) 94.14 239.06 (170.65-325.81) g 258.07 (164.09-318.59) -0.83
Female 11177.24 (7815.41-15454.67) 14258.69 (10012.59-19091.91) 27.57 209.45 (149.20-289.64) 5 @‘7 97 (83.21-157.40) -43.68
Both 24440.09 (18131.54-32553.33) 40007.45 (28671.94-52101.01) 63.70 224.55 (167.63-294.69) ‘i 17& .52 (127.17-225.73) -22.28
O w
Diabetes c 2
Tobacco o I3
Male 6537.41 (4043.63-9355.31) 16371.62 (10553.78-22939.55) 150.43 122.02 (76.26-170.75) a ® £5.45 (100.86-216.42) 27.40
Female 5137.20 (2824.43-7939.95) 13300.29 (7444.24-19447.89) 158.90 100.14 (56.08-152.06) gg IM4.21 (65.15-166.66) 14.05
Both 11674.62 (7240.42-16558.61) 29671.92 (18547.14-41567.02) 154.16 111.38 (69.92-157.69) o CBDI}B 85 (84.28-188.70) 20.17
Smoking %o
Male 4392.28 (2637.49-6322.29) 10215.58 (6340.69-14596.02) 132.58 81.42 (48.91-117.42) = 5% .71 (60.36-139.06) 18.78
Female 2188.41 (1197.36-3496.51) 5142.53 (2903.20-7975.01) 134.99 44.00 (23.92-69.99) X € 35.15(25.44-69.43) 2.61
Both 6580.70 (4055.51-9682.42) 15358.11 (9426.86-22203.75) 133.38 63.12 (39.32-92.22) ) 8 g; 58 (42.63-100.74) 10.23
Secondhand Qo %
smoking Y S 2
Male 2525.21 (955.13-4178.18) 7028.35 (2625.10-11459.51) 178.33 47.87 (18.20-78.84) o> 67.04 (24.88-109.93) 40.04
Female 3218.62 (1162.47-5459.71) 8689.48 (3316.27-13987.41) 169.98 61.56 (22.44-103.23) 3 %'B 72 (28.41-119.04) 19.75
Both 5743.83 (2138.89-9608.90) 15717.82 (5916.86-24952.45) 173.65 54.62 (20.91-90.45) g@g) .65 (26.68-113.48) 29.34
Q- T
All Neoplasms > o
= 2
Tobacco g. S
Male 38763.61 (30206.76-49414.72) 63597.51 (48418.72-82150.39) 64.06 719.64 (561.48-925.16) S 59.10 (461.65-774.18) -16.75
Female 22919.15 (16055.39-31167.33) 30615.38 (22087.11-40608.53) 33.58 449.04 (319.58-604.71) L 2&4.74 (191.97-350.53) -41.04
Both 61682.77 (48392.88-76293.78) 94212.89 (74227.14-114859.20) 52.74 588.97 (467.75-728.93) 2 4\21 87 (338.03-516.50) -27.86
Smoking o
Male 32126.79 (24809.85-42129.01) 52760.17 (39959.53-69669.29) 64.22 608.89 (473.84-798.63) % 5@1 77 (383.81-659.25) -17.59
Female 19297.97 (12618.21-27388.48) 24084.51 (16609.46-32930.07) 24.80 379.46 (255.47-531.95) 2 2828 (145.63-284.73) -44.59
Both 51424.76 (40202.22-65087.14) 76844.68 (59707.14-94791.62) 49.43 498.15 (390.94-629.30) g 3{? 81 (272.49-429.49) -29.78
Chewing ®
tobacco 9802.97 (6587.60-13907.45) 15546.94 (10681.34-20552.20) 58.59 168.65 (114.63-236.68) % 1?11 37(97.27-186.23) -16.18
Male 3558.17 (2385.54-5110.57) 6011.17 (4233.98-8176.42) 68.94 73.41 (50.23-103.75) o $H20 (37.00-70.13) -28.87
Female 13361.13 (9934.89-17759.87) 21558.11 (16005.69-27194.58) 61.35 122.55 (91.82-159.88) S .91 (71.42-119.17) -22.55
Both g' o
Secondhand -8
smoking S
Male 551.75 (228.76-1067.50) 939.60 (427.81-1780.49) 70.29 10.32 (4.34-20.07) g8.81 (3.99-16.65) -14.62
Female 1071.97 (442.54-1953.02) 2081.06 (870.79-3602.03) 94.13 19.02 (7.78-34.41) 816‘60 (6.95-28.67) -12.76
Both 1623.73 (810.67-2684.85) 3020.66 (1546.52-4853.92) 86.03 14.61 (7.44-23.91) 32.97 (6.68-20.93) -11.21
=
Non-communicable diseases =)
o
©
>
g.
S 11
o
o
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Tobacco - o)
Male 258037.36 (208400.97-311823.54)  399996.94 (325615.15-473155.30) 55.02 5073.68 (4093.17-6082.55) :’38@03 (3172.91-4519.86)  -23.76
Female 149766.37 (113912.16-195422.04)  222238.88 (176225.32-276201.22) 48.39 3221.12 (2456.18-4144.06) c198§52 (1586.27-2466.11)  -38.39
Both 407803.74 (341565.27-482686.51)  622235.82 (521551.91-724024.44) 52.58 4171.13 (3497.48-4911.28) =F 88@'23 (2423.63-3338.29)  -30.95
Smoking @ >
Male 235498.35 (188051.06-288093.77)  356411.43 (288822.06-421623.66) 51.34 4660.11 (3736.64-5631.05) 3346@52 (2818.29-4056.89)  -25.74
Female 125863.59 (93741.89-167530.95) 183252.98 (141279.02-232004.89) 45.60 2750.38 (2049.71-3589.87) c16%’40 (1277.75-2100.42)  -39.85
Both 361361.93 (297489.31-433996.59)  539664.42 (445211.65-635293.86) 49.34 3729.23 (3088.40-4466.96) 32%'% 85(2093.96-2941.53)  -32.62
Chewing ~o0
tobacco 9802.97 (6587.60-13907.45) 15546.94 (10681.34-20552.20) 58.59 168.65 (114.63-236.68) %‘glwbl 37(97.27-186.23) -16.18
Male 3558.17 (2385.54-5110.57) 6011.17 (4233.98-8176.42) 68.94 73.41 (50.23-103.75) @ CBD .22 (37.00-70.13) -28.87
Female 13361.13 (9934.89-17759.87) 21558.11 (16005.69-27194.58) 61.35 122.55 (91.82-159.88) 23 %\l 91 (71.42-119.17) -22.55
Both S =5
Secondhand o §
smoking 220
Male 24185.68 (16369.38-33055.50) 46057.83 (32953.64-60548.19) 90.43 472.79 (313.93-651.81) 3 (:gl& 77 (311.91-580.57) -6.99
Female 27170.66 (17935.98-39583.53) 42147.61 (28847.28-57043.88) 55.12 551.53 (358.70-804.61) 8 5&[ 85 (243.59-491.64) -34.39
Both 51356.35 (35980.77-71788.94) 88205.44 (62908.63-115112.33) 71.75 511.51 (349.86-717.58) 5;'§9019 22 (283.70-522.97) -21.95
303
Tuberculosis Snz
Se—=
Q-3
Tobacco > 5
Male 34317.44 (19894.39-54836.53) 15474.57 (8686.80-23623.93) -54.91 581.11(338.60-930.65) = 170.92 (80.10-214.54) -75.75
Female 21064.12 (7035.82-39071.66) 7511.65 (3425.62-12761.83) -64.34 374.51 (122.68-703.54) %. £.02 (28.35-105.50) -83.44
Both 55381.56 (31368.85-84009.28) 22986.22 (12814.67-33890.22) -58.49 480.01 (273.37-734.23) 5 .52 (55.66-146.98) -79.27
Smoking Qe o
Male 34317.44 (19894.39-54836.53) 15474.57 (8686.80-23623.93) -54.91 581.11 (338.60-930.65) 2 ]_§0.92 (80.10-214.54) -75.75
Female 21064.12 (7035.82-39071.66) 7511.65 (3425.62-12761.83) -64.34 374.51 (122.68-703.54) = §2.02 (28.35-105.50) -83.44
Both 55381.56 (31368.85-84009.28) 22986.22 (12814.67-33890.22) -58.49 480.01 (273.37-734.23) % P).52 (55.66-146.98) -79.27
=
@
[¢]
>0
>
=3
o
Q

202 ‘6 aunr uo

Figure 2 demonstrates a clear trend of the increasing rate of deaths and DALY attributable to tobacco wigh a# increase in age. From

figure 3, it is apparent that NCDs are responsible for most deaths and disability attributable to tobacco use.

Cardiovascular diseases

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

| @p anbiydeiboiqig aouaby 1e

12


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

ybuAdoo Ag pa1o
020z-uadolwag/og

The attributable deaths from cardiovascular diseases at all ages due to tobacco increased (73.5%) from 373@ (95% UI 4645-7011) in
1990 to 9944 (95% UI 7888-12158) in 2017 in both sexes, with more deaths occurring from tobacco sm@(m;g The DALY for all ages
from cardiovascular diseases due to tobacco use increased (56.9%) from 157642 (95% UI 126776-19355@ 1rf,w1 990 to 247341 (95% Ul
194740-303139) in 2017 in both sexes, with tobacco smoking the major cause of disability. Over the sangarpiﬁle period, all ages deaths
and DALY from cardiovascular diseases showed rising trends in both sexes due to tobacco smoking argi%é’cond -hand smoking. The
age-standardized deaths from cardiovascular diseases showed falling trends in both sexes due to tobacg@tﬁe (of all types), tobacco
smoking, and in females due to second-hand smoking, while age-standardized deaths showed 1ncreasmg3r5;1§is in males from second-
hand smoking. The age-standardized DALY from cardiovascular diseases showed falling trends in b(gig gxes due to tobacco use,

tobacco smoking, and second-hand smoking.

Diabetes and kidney diseases

6u!u!u1 elRP P
(sagy) Inau
//:d1y wouy pap

The attributable deaths at all ages from diabetes and kidney diseases due to tobacco increased (281. 89%)‘2fr(gn 173 (95% UI 105-251)
in 1990 to 662 (95% UI 423-933) in 2017 in both sexes, with almost similar deaths occurring from tobac:co 'gmokmg and second-hand
smoking. The DALY for all ages from diabetes and kidney diseases due to tobacco use increased (15‘3.1@_&) from 11675 (95% Ul
7240-16559) in 1990 to 29672 (95% UI 18547-41567) in 2017 in both sexes, with a disability resulting fr%m .cgjmoking and second-hand
smoking in similar manner. Over the same period, all age deaths and DALY's from diabetes and kidney diééas%s showed rising trends in
both sexes due to tobacco smoking and second-hand smoking. Similarly, age-standardized deaths and DAEY%from diabetes and kidney

©
diseases showed rising trends in both sexes due to tobacco use, tobacco smoking, and second-hand smok%g N

'SG

Neoplasms

aby 1e 5203

The attributable deaths at all age deaths from all neoplasms due to tobacco increased (79.75%) from 2309 (95(% UI 1829-2855) in 1990

to 4151 (95% UI 3336-5025) in 2017 in both sexes, with deaths occurring mostly from tobacco smoking. The%)ALYs for all ages from
o

neoplasms due to tobacco increased (605.13%) from 61683 (95% UI 48393-76294) in 1990 to 94213 (95% Gl 74227-114859) in 2017
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in both sexes, with a disability resulting mainly from tobacco smoking. Over the same period, all age death%and all age DALY's from

ou

all neoplasms showed rising trends in both sexes due to tobacco smoking, chewing tobacco, and seco@h@d smoking. While, age-
standardized deaths and age-standardized DALY from all neoplasms showed falling trends in both sexé% dl,f@ to tobacco use, tobacco

smoking, chewing tobacco, and secondhand smoking.

Non-communicable diseases

pale|al sasn 1o
wauﬁgesua
Qd ‘1202 1snbny ¢

The attributable deaths at all ages from NCD due to tobacco use increased (86.94%) from 14490 (95%° 92108- 17316) in 1990 to

Dws
24323 (95% U1 20523-28033) in 2017 in both sexes, with deaths occurring mostly from tobacco smokin gz"%lfé DALYs for all age from
58
noncommunicable due to tobacco use increased (52.58%) from 407804 (95% UI 341565-482687) In 199 @@)% 22236 (95% UI 521552-
S
724025) in 2017 in both sexes, with disability mostly resulting from smoking. Over the same period, all %5@6 ths and all age DALY's
=-m
from NCDs showed rising trends in both sexes due to tobacco smoking, second-hand smoking, and c}g:vus;@lg tobaccowhile the age-
standardized deaths and DALY's from NCDs showed falling trends in both sexes due to tobacco use, tobac é’o §1 king, chewing tobacco,
and second-hand smoking. %j ??,,
8 o
Tuberculosis 5 E
o
2 3

The attributable deaths at all ages from tuberculosis due to tobacco use decreased (53.77%) from 1733 (§L§‘V\UI 962-2696) in 1990 to
801 (95% UI 446-1198) in 2017 in both sexes, with deaths occurring mostly from tobacco smoking. §he3DALYs for all age from
noncommunicable due to tobacco use decreased (58.49%) from 55382 (95% UI 31369-84009) In 1990 to 529S°6 (95% UI 12815-33890)
in 2017 in both sexes, with disability mostly resulting from smoking. Similarly, all age and age- standardgzed?’wdeaths and DALY from

tuberculosis showed falling trends in both sexes from tobacco use and tobacco smoking.
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Figure 2: Age-wise deaths (A) and DALYs (B) rates in all causes in both sexes attributable to tobaci
2017
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Figure 3: All-age deaths (A) and DALYs (B) from different diseases attributable to tobacco use (in
2017

@ling all types) in Nepal in

DISCUSSION

Prevalence and patterns of tobacco use
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The GBD study results indicate that throughout the time between 1990 and 2015, the prevalence of daﬂx tobacco smoking in all ages
significantly decreased by 15% in male (42% in 1990 and 27% in 2015), by 11% in female (24% in 1990 a;nd§3% in 2015) and by 13%
in the general population (33% in 1990 and 20% in 2015). On the other hand, the STEPS survey conducte@ m;N epal in 2019 showed no
significant decrease in the prevalence of the overall use of tobacco in 2019 compared with 2013.°> One @a&@n for the decrease in the
prevalence of daily tobacco use could be Nepal’s implementation of WHO FCTC in 2006'3 and Tobacc@ C%ntrol and Regulatory Bill
in 2011°, which regulate the law of tobacco use in Nepal. In reviewing previous literature, it is evident ﬁlatgender geographical and
socio-economic variation do play a role in observed difference in the pattern of tobacco use. In Nepal, @e wse of tobacco products is
practiced extensively in the elderly population, males, people with lower education levels, rural areas, m‘gunﬁlnous areas than in plain
areas, and Far- and Mid-western regions than in Eastern, Central, and Western regions.'® In addltlon to ;‘hat in Nepal, people in
mountainous areas tend to smoke more while, people in plain areas tend to chew tobacco more.!31° Elderly pe@ple have different beliefs
around tobacco use, like continuing tobacco does no harm, and stopping tobacco does not improve health st%Js.zo People who are less

educated might have a lower level of awareness of the harmful hazards of tobacco use. However, in recent gmes, males of the young

15
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age group have high tobacco consumption.® A similar pattern of variation in tobacco use was noticed in the Squtheast Asian population.

8L

The higher prevalence of smoking in males was observed in Asian countries like Malaysia, Philippines, Sg}ga@ore, Vietnam, Indonesia,
Maldives, and Bangladesh.?!?? In these countries, gender seems to be an important determinant of the iiiiti%ion of the smoking habit
and for perpetuating it. Social norms and the prohibition of tobacco use can be one of the factors respongilﬁ@ for the lower prevalence
of tobacco use in the female population in Southeast Asian countries.??> Smokeless form of tobacco was cqgrﬁm)n in countries like India,
Nepal, Bangladesh, Maldives, and Cambodia.?? Increasing age, poverty, and poor education were assoc1gj[§d:\)v1th higher consumption

of tobacco in these countries.

Deaths and DALYSs attributable to tobacco

]
) Jnaadns jus
1} papeojumoq °

4;53’

emp pue 1xa] 0

Tobacco use was the second most common risk factor for deaths and the third most common risk factog &g total DALY in Nepal in
2017.24 In numbers, 14.73% (95% UI 12.52-16.58) of total deaths and 7.8% (95% UI 6.68-9.06) of tot%d@[gALYs were attributed to
tobacco use in 2017.24 In between 1990 and 2017, the total deaths attributable to tobacco use, including aﬁy g)rrn in all ages increased
by 39% in the general population (both males and females) and DALY attributable to tobacco use, 1nﬁlu®ng any form, in all ages
increased by 11% males but decreased by 9% in females, with tobacco smoking having the most contrlbuq,onéAlso, in 2017 most of the
tobacco attributable deaths were due to cardiovascular disease, diabetes, neoplasm, and kidney disease. Ba%we%n 1990 and 2017 tobacco
attributable disease occupied a larger proportion of cause of death in Nepal. In contrary to an overall Q‘ecéase in the prevalence of
tobacco use in both males and females in recent decades, the total deaths and DALY's were higher in 2037 ‘éompared with 1990. One
plausible explanation for this pattern could the population growth in Nepal, 29 million in 2019 compareg-wi:gh 18.9 million in 1990.%

=. N
The rising number of tobacco consumers despite the overall decrease in the prevalence of tobacco use cén B¢ attributed to population

growth compared with 1990. Furthermore, the elderly population tends to have smoked for more decade% considering they started
consuming tobacco from an early age. Thus, they tend to have the highest exposure to tobacco which can support a fact that the mortality

attributable to tobacco becomes evident usually after the two to three decades of tobacco use.? This ev1denc% also explains the reason
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why there are increasing deaths and disabilities with an increase in age.[Fig. 2] Consequently, the deaths attributed to tobacco use may
o ~
continue to rise in the long run despite the decrease in the prevalence of tobacco use. = %
g s
Trends of different forms of tobacco s B
c >
) 2 0S
Smoking Les
Qo
239

In 2017, smoking was the second most common leading cause for death and third for risk attributable SJC%X@Y in Nepal. Despite the

3>
decrease in the prevalence of smoking from 1990-2017, there was a considerable increase in the death an @‘]D;@LY attributed to tobacco.

Smokeless tobacco

emp pue ]
V) Jnauadn
ou papeoju

It was evident from the results that, age-standardized rates of death and disability due to smokeless toba¢ga is in decreasing pattern,
EXZEY

however, the absolute number of deaths and disabilities due to smokeless tobacco is in increasing pattern. Lﬁ TeBent years in the Southeast

a/r-:

Asia region, including Nepal, there is a clear increase in preference to using of smokeless tobacco over to%aceo smoking, with a higher
prevalence of smokeless tobacco in males.®®27 Smokeless tobacco is associated with a higher risk of gettl@ cgncer28 and cardiovascular
risk factors like hypertension, metabolic syndrome, and cardiovascular events like acute coronary syndmme% than non-tobacco users,
although less than tobacco smoking. The increased prevalence of smokeless tobacco in the Nepalese populaétlorgand the potential increase
in the risk of cancer associated with it might be the reason for the increase in disability rate from all neopl%sn% due to chewing tobacco.
According to a study in Nepal, most of the consumers of smokeless tobacco are unaware of its harmful éeal?ﬁ; hazards.?® Studies have
shown that smokers tend to perceive smokeless tobacco less harmful than smoking.?! This belief might g-%is%lmong smokers in Nepal
and the extent of such beliefs needs to be explored in detail. The production of smokeless tobacco producr'%s i;::unhindered in Nepal and
the increased import of smokeless form neighboring country, India made the products easily accessible algover the country.’® And,
owing to the government’s lower taxation imposed on smokeless products compared with smoking tobacco préducts, smokeless tobacco
products have an added affordability.® Tobacco products such as bidis and smokeless tobacco are perceived a§“hard to tax” due to their

more informal nature. Thus, all these factors with more emphasis of tobacco control policy on tobacco smoki% over smokeless tobacco
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2 with lack of awareness towards the hazards of smokeless tobacco products seems to be the cause for Shlftlng the preference of consumers
o ~
5 from smoking to smokeless tobacco. g %
° g 3
; Second-hand smoking g &
9 2 r:”g .
10 The results indicate that the age-standardized rates of death among males due to cardiovascular diseases? ghg age-standardized deaths
1 o :
12 and disability due to diabetes and kidney diseases in both sexes, attributable to second-hand smoking ar %%@he increasing pattern. At
Q3
1 i the global level, around 40% of children, 33% of male non-smokers, and 35% of female non-smokers are e@%@ ed to have been exposed
SRS
15 to second-hand smoke regularly, with Southeast Asia and Western Pacific region accountable for 50% ﬂih;:eiélobe’s total burden from
16 5%9
17 second-hand smoke exposure.’> Most of the deaths attributable to second-hand smoke occurred from is &@rﬁ ic heart disease in adults
&1/-\ =
12 and lower respiratory tract infections in children, women having the greatest burden among all. Most DAQ‘&%I st secondary to second-
=.m
20 hand smoke exposure occurred due to lower respiratory tract infections and ischemic heart diseases, chlif?@ being the most affected
21
22 ones.*? In Nepal, public transports and restaurants are the major areas of second-hand smoke exposure in @bgc places, while home and
23 °
24 workplaces are indoor areas of second-hand smoke exposure.’ % 3
o}
25 @ g
26 2 E
27 o 3
28 . . 3 3
29 Policy related to tobacco in Nepal: = 9
30 5 £
[92]
31 In response to the global tobacco epidemic, WHO launched a global public health treaty in 2003 named%’Vkﬁ) framework convention
gg on tobacco control (WHO FCTC).3? Nepal signed the WHO FCTC in 2003 with the ratification of theEtre@y in 2006.13 In 2008, to
gg efficiently implement the FCTC, WHO launched the MPOWER policy to lower the tobacco demand 1n5’indsgv1dua1 countries,>* which
>
36 was adopted by Nepal. The Parliament of Nepal passed the Tobacco Control and Regulatory Bill in 2011 in‘@orporating the provisions
37 o
38 of WHO FCTC which is currently the primary law that governs tobacco use. This act regulates the use of tob§cco in public workplaces
ig and public transport, advertisement and promotion of any kind of tobacco products, and packaging and labgling of tobacco products.
«Q
41 However, the question that arises is how effective the law is, and how effective we have been in protecting@eople from tobacco use,
42 =
43 E 18
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tobacco-related deaths, and disability. The decreasing trends in the prevalence of tobacco use and age- standaghzed deaths and DALY
attributable to tobacco suggest that tobacco control has been effective so far. Nepal received a Bloombgrg %hllanthroples Award for
Global Tobacco Control in 2015 for its work in control and reduction of tobacco products use by warnn% pipple about the hazards of
tobacco use.>> The tobacco act has emphasized more on packaging and promotion to abate the consumptigrh& tobacco products. In the
STEPS survey conducted in 2019, 75.7% of adults noticed health warnings on tobacco packages and 44. &%&f current users thought of
quitting because of such warning. However, the tobacco act is limited by lack of knowledge on the 1m1g@m%ntat10n of regulations in
public places and around the educational hubs. Though the control of tobacco use in Nepal appears weg g;tgthe last few decades, the

progress seems static in recent times. The STEPs survey conducted in Nepal in 2019 showed only a m@@rgirop in the prevalence of

former smokers or former smokeless tobacco users in comparison to 2013.5 Tobacco control, not onlyg‘pﬁrﬁrlbutes to improving the

8>3
health of its consumers but also is very important for the economic development. On average, the averagg f@ount of money spent per
ERCES
year on cigarettes is around 11% of GDP per capita.’ @ g
> £
Limitations of study s )
3. o}
3

There are a few limitations to the study. First, we took the data from the Global Burden of Disease da@bage Hence, the limitations
pertaining to the data elsewhere in the literature also apply to our study. Second, the prevalence (Ef sgqokmg could have been

underestimated as the GBD data only takes into account the prevalence of daily smoking and lacked tfie &ta for the prevalence of

nc

smokeless tobacco and second-hand exposure. This could have resulted in an underestimation of overall @evglence.

‘salbojou

CONCLUSIONS

Juaby 1e GzZ0zZ ‘6

This study is one of the first studies in Nepal to show the effect of using tobacco on mortality and DALY Plespite the prevalence of

tobacco smoking decreasing in the time between 1990 and 2015, there was a more than one-third increase in rr%;rtality and a 3% increase
«Q

in DALY. Most deaths and disabilities attributable to tobacco use were NCDs. There is a huge increase infleaths and DALY due to
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2 chewing tobacco from 1990 to 2017. Despite Nepal's government commitment to the FCTC, there is sti‘g. m@ch that needs to be done
o ~
5 for effective control of tobacco use in Nepal. Awareness and control strategies should focus on all formsgf %bacco including second-
6 5 o
« ]
7 hand exposure. 3 N
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Figure 2: Age-wise deaths (A) and DALY (B) rates in all causes in both sexes attributable

to tobacco, including all types, in 2017
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Figure 3: All-age deaths (A) and DALYs (B) from different diseases attributable to tobacco
use (including all types) in Nepal in 2017
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Objective: This study attempts to systematically review the data extracted from the global burden disease study and set out to assess the

Bual

494
\@z

age-sex-specific mortality and disability attributable to different forms of tobacco from 1990 to 2017, for«Ne

3

“E20¢ fshbn

obal Burden of Disease

and DALYs attributable

G?SSSI’]

Design: This cross-sectional study extracted data from the Institute for Health Metrics and Evaluatio

1e|
uBubBsu

database, then was quantitatively analyzed to show the trends and patterns of prevalence of tobacco use, d:

03]

to tobacco use from different diseases from the year 1990 to 2017 in Nepal.

Setting: Nepal.

} papeojumoq

y 33% in males, 48% in
females, and 28% in both. By 2017, the age-standardized mortality rate and DALY's attributable to tobg:_@(gruse, including any form,

&) Inaladng jus

W

1uberep pue 1xe) 0}

Results: In between 1990 and 2015, the age-standardized prevalence of daily tobacco smoking decrea
decreased by 34% and 41% respectively, with tobacco smoking having the most contribution. However, fhe %solute number of deaths
and DALY increased by 39% and 3% respectively. An increasing rate of deaths and DALY's attributablegt_o é)bacco was noted with an

increase in age. Non-communicable diseases were responsible for most deaths and disabilities attributablg to $obacco use.
=
o o

o
Conclusion: The prevalence of smoking along with the age-standardized mortality rate and DALY's showsm? dgcreasing trend. However,

= o
attention should be made to implement a strong plan to control all forms of tobacco including second-harid egposure.
(4]
>

Keywords: tobacco; global burden of diseases; Nepal; DALY.

‘salbojouys

Strengths and limitations of this study

29uabvy 1e G202 ‘6 @

e This study is one of the first studies in Nepal to extracts Global Burden of Disease Study data to presennationally representative

data on mortality and disability attributable to tobacco by age, sex, and disease.
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e This study informs the policymakers on further strategies to control tobacco use including secondghargl smoking.
o
e This study analyses the secondary data of the Global Burden of Disease Study and hence it has aHl th& limitations pertaining to
> o
the data. S o
e w

e The prevalence of smoking could have been underestimated as the Global Burden of Disease da%am{gly takes into account the

prevalence of daily smoking and lacked the data for the prevalence of smokeless tobacco and sec@@-%and exposure.

£t
sig
SRS
XcsS
INTRODUCTION 23S
232
o
To date, tobacco remains a major public health issue worldwide because of its associated high morbidity gn;ggnortality rate. Any forms
3 @3

of tobacco use are harmful to health and kill millions of people every year.! The use of tobacco products & By form either smoking or

smokeless or exposure to second-hand smoke has been implicated in many health issues like cardlovascfular diseases, respiratory

11v<6

diseases, cancers, non-communicable diseases (NCD), and many more.?? There is no safety margin for ex;posare to second-hand smoke
]

or tobacco smoking and second-hand smoke exposure is equally harmful to health.

ue ‘Bul
o' [wq uad

According to the World Health Organization (WHO), about 1.3 billion people in the world used tobacccﬁpr@ducts among which more
than one billion people were smokers.* Almost 80% of smokers reside in low- and middle-income countr@s g he last two decades have
seen a decreasing trend towards the consumption of tobacco in all age groups. In 2000, almost one- th%d Sf the world’s population
(33.3%) aged 15 and more used some form of tobacco products, 50% in males and 16.7% in females. Wlﬁle ‘,u;l 2015, the prevalence of
tobacco use dropped to nearly a quarter of the world’s population (24.9%), 40.3% in males and 9.5% in fer@ale@ ! Despite the decreasing
prevalence of tobacco use globally, the absolute number of male smokers is growing continuously in Soutl%East Asian, African, and
Eastern Mediterranean regions. The South-East Asian region has the highest prevalence of tobacco use (31% in 2015) compared with
other regions, 49.4% in males and 12.9% in females.! According to recent findings from STEPS survey 201§in Nepal, around 29% of

adults (48% male and 12% female) within the age group 15-69 years used any form of tobacco.’ In recent tiﬁles, people have shown a

3
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growing preference for smokeless tobacco over smoking in South-East Asia including Nepal.® In Nepal thecuse of smokeless tobacco

is much more common than tobacco smoking and is more prevalent among males (33%) compared with @mges (5%).
S o

Despite decreasing prevalence, the number of deaths due to tobacco use continues to rise. Tobacco kil% m%re than 8 million people
every year. Among them, about 7 million people die from direct tobacco use while the deaths of about }Cﬁ@éﬁllion people result from
second-hand smoke exposure.* In 2015, smoking alone was responsible for 11.5% and 6% of global dea@@agd disability-adjusted life
years (DALY's) respectively.® Deaths of about 65,000 children per year can be attributed to exposure to secﬁ’)g(ghand smoke.* The recent
estimates show around US§ 1.4 trillion of total economic loss results globally from tobacco use whlc}ﬁlg’ Equlvalent to 1.8% of the

world’s annual GDP.!? About 40% of this cost occurred in developing countries. In Nepal, around 27 th@lggnd deaths occur annually

c

jep

from tobacco use, which comprises about 14.9% of all deaths. !

Given such a significant negative impact of tobacco on public health, navigation of the outcomes of tobaccs *cr@ in a low-income country

s3gy) |
Y woly pe

utw e

6

Il

like Nepal is of the essence. The issue of tobacco usage has received considerable attention. In response, Ne@l implemented the WHO

ell

Framework Convention on Tobacco Control in 2006'? and passed Tobacco Control and Regulatory Bill i@j2(§ 1 by Parliament®. So far,
however, there has been little discussion about trends and patterns of tobacco use and its outcomes in Ne%alg‘_buch approaches have an
unsatisfactory description of the burden of tobacco in the Nepalese population. This study systematica&y 1§Views the data extracted
from the global burden disease study 2017 and sets out to assess the trends in prevalence, mortality, and dlsgbllﬁy attributable to different
forms of tobacco in Nepal from 1990 to 2017. Therefore, the findings of this study will make a majgr cgntrlbutlon informing the

policymakers and public health professionals by providing important insights into evidence for an effectlge t@bacco control program in

'SGI

Nepal.
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Data sources and study settings
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SMR40)
=

ug

The global burden of disease (GBD) study 2017 was a comprehensive epidemiological study that reported the-trends and patterns in

C)

1$nbn

& regional and national

valuation (IHME)

morbidity and mortality in 195 countries from major injuries, diseases, and risk factors to health at the glgbg

1 page|s
ewajﬁ
B e

level. The study design, metrics, and analysis are published elsewhere.!3 The Institute for Health Metrics

coordinated the GBD study 2017 and used the data from several published and unpublished literature, su nd surveillance data,

@ns

Oll poapeum

hospital and clinics data to estimates the deaths and disability attributable to 84 risk factors for 195 count y age and sex.!314

The Nepal GBD 2017 study utilized data from over 90,000 sources covering the years between 1990 and2(14. These data sources

ejep puelxsl
= EIIE

included in Nepal’s burden of disease estimates mainly data from the 1971-2011 Nepal Population and }Eyg;sing Census, disease

registries such as the Kidney Disease Data Centre maintained by the International Society of Nephropath‘.;,;ﬁdemiological
surveillance such as the WHO Disease Observatory, periodic and ad hoc large household surveys such as§\1@§al Demographic Health
Surveys, Multiple Indicator Cluster Surveys (MICS), and Nepal STEPS Non-Communicable Risk Factor«%m%eys, Nepal Global
Youth Tobacco Survey, Nepal Behavioral Surveillance Survey, Nepal Hospital Inpatient Discharges Rec%rdﬁ-lealth Management

(2]
o

Information System (HMIS), published scientific literature, reports, and administrative records.!’

elIWIS
uo jw

The GBD database was used for the extraction of data related to mortality and DALY of all causes and offer ‘ﬁlajor public health issues
> (¢

of Nepal like cardiovascular diseases, NCDs, diabetes, and kidney disease, all neoplasms includingabeﬁign and malignant, and
o

tuberculosis from the year 1990 to 2017.16

‘solb

Patient and public involvement statement

aouaby 1e 520

This study used the data freely available from The Institute for Health Metrics and Evaluation (IHME)’s GBP) database. Patients were

not involved in the design, recruitment, or conduct of the study. Results of this study will be made publicly avaﬁéble through publication.
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6 Years of life lost (YLLs) are calculated by multiplying the number of deaths at each age by a standard lifél-ex@'ectancy at that age.
; Years lived with disability (YLDs) is the number of years of life lived with health loss weighted by the seazerfﬁy of the disabling
9 sequelae of diseases and injuries. DALY is the key summary measure of population health used in GBD f@)ﬁfgantlfy health loss which
10 ~o0
1 allows comparison of health loss across different diseases and injuries. They are a measure of the numbeife wears of healthy life that
12 DON
13 are lost due to death, nonfatal illness, or impairment, and thus, they are calculated as the sum of YLLs an gg’gDs.”’”
14 g %
15 Uncertainty interval (UI) is a range of values that is likely to include the correct estimate of disease burde@%‘(g a given cause. Narrow
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QL —h
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2 Statistical analysis % S
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24 The extracted data from IHME were imported into Microsoft Excel, then were quantitatively analyzed aﬁd gesented in the graphical,
25
2% tabular forms and histograms to show the trends and patterns in age-sex-specific mortality and DALY's muN@al The age-standardized
;é prevalence of tobacco use only in form of daily tobacco smoking was available up to the year 2015. A perdg&nt@ge change was calculated
29 to present the difference in mortality and DALY's between 1990 and 2017. An uncertainty interval of 95 \ias presented to show the
30 @ c
31 strength of the estimates. S 3

S ©
32 e -

o N
33 e s
34 3 o
35 >
36 RESULTS @

0]

37
38 Here we report the GBD study results for Nepal on the prevalence of tobacco use, mortality, and burden cagsed by different forms of
39 =
40 tobacco, smoking, and smokeless tobacco, between 1990 and 2017. S
41 8
42 g
43 S 6
44 o
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml ®
46


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 8 of 31

Tobacco smoking
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o B
The trend of daily tobacco smoking is in decreasing trend during the period 1990 to 2015 in both sexes. £ 1990, the age-standardized
(o]

U

prevalence of tobacco smoking at all ages was 27.5% for both sexes. The prevalence was more for mﬁes %’35 6%) than the females
(19.8%). In 2015, the prevalence of tobacco smoking decreased to 19.7% in both sexes at all ages, with ma%?S 7% and female 10.3%
[Figure 1].

Figure 1: Prevalence of smoking from the year 1990 to 2015 in Nepal

* (s3gv) Inaladns juawaublas
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Deaths and DALYSs

11V ‘Buruiw ejep pue 1xa}] 0] palejal s

In Nepal, both the age-standardized mortality rate and the DALY attributable to tobacco are in decreasug tf‘and from 1990 to 2017
[Figure 2]. The age-standardized attributable deaths to tobacco use, including all forms, decreased (34. 50@) 1@he general population
from 216 (95% UI 183-258) per 100,000 in 1990 to 141 (95% UI 120-163) per 100,000 in 2017. While ]ZgAL“Xs decreased by 41.3%
from 5474 per 100,000 in 1990 to 3216 per 100,000 in 2017. This finding was found in both males and fe'mages Similarly, over the
same time, the age-standardized deaths and DALY attributable to tobacco smoking, chewing tobacco, se;eong hand smoking, showed
a falling trend for both sexes and males and females separately [Table 1]. In absolute terms, the attrlbutalge (ineaths at all ages to
tobacco use, including all forms, increased (38.99%) in the general population (both male and female) frégn @3 72 (95% UI 16060-
23310) in 1990 to 26926 (95% UI 22826-31135) in 2017. While DALY s for all ages due to tobacco use igcré?ased (10.52%) in males
from 403665 (95% UI 319794-512870) in 1990 to 446132 (95% UI 364622-524648) in 2017, it decreased (8%78%) in females from

280977 (95% UI 205487-373384) in 1990 to 256301 (95% UI 205569-316573) in 2017 [Supplementary Tab® 1].

o
Figure 2: Trend of age-standardized mortality rate and DALY attributable to tobacco from 1990-201% in Nepal
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Table 1. Age-standardized deaths and DALY for different diseases attributable to tobacco and their pgrcentage change in
Nepal, 1990-2017 o @
o ~l
Age-Standardized Deaths, in Rates per 100,000 (95%UI) Age Standardized DAIZYs,%n Rate per 100,000 (95%UI)
Subcategory 1990 2017 change, 1990 g N 2017 Change,
% - > %
All causes emg
Tobacco 2 82
Male 258.31(210.40-311.96) 192.61 (157.59-222.97) -25.44 6479.90 (5370.92-7761.64) %\1%7&7;77 (3503.41-4989.62) -34.06
Female 173.77 (132.36-221.72) 97.55 (76.10-122.53) -43.86 4417.82 (3434.48-5521.70) %ﬁﬂ (1807.00-2790.11) -48.85
Both 216.59 (183.28-258.18) 141.95 (120.86-163.38) -34.46 5474.76 (4575.91-6509.77) 1%.40 (2731.40-3706.93) -41.25
Smoking °2 S
Male 233.81 (188.33-287.71) 173.70 (140.69-202.11) -25.71 5460.34 (4494.44-6658.41) 2@43 (3080.63-4416.59) -31.13
Female 145.70 (107.91-191.96) 82.34 (62.37-105.36) -43.49 3280.63 (2506.14-4233.47) ;1@16’.83 (1404.38-2286.84) -44.71
Both 190.28 (157.79-229.81) 124.98 (104.95-145.25) -34.32 4397.13 (3669.32-5255.62) 3_2%3%,68 (2284.27-3196.91) -37.72
Chewing oc 3
tobacco 6.27 (4.33-8.66) 5.88 (4.11-7.71) -6.16 168.65 (114.63-236.68)  S-5I1.37 (97.27-186.23) -16.18
Male 3.50 (2.47-4.87) 2.61 (1.89-3.45) -25.46 73.41(50.23-103.75) 3 @ 3222 (37.00-70.13) -28.87
Female 4.94 (3.79-6.31) 4.18 (3.24-5.21) -15.49 12255 (91.82-159.88) 5 [} %.91 (71.42-119.17) 22.55
Both 3 — 5
Secondhand =
. > T
smoking = 3
Male 29.06 (19.32-41.14) 21.46 (15.18-28.93) 26.17 1086.43 (673.97-1635.96) g 58.55 (390.79-739.73) -49.42
Female 32.52 (20.82-48.22) 16.96 (11.54-23.68) -47.84 1224.70 (741.83-1844.80) 3. 4898 (332.88-653.52) -60.73
Both 30.79 (20.61-43.63) 19.07 (13.58-25.41) -38.06 1154.42 (715.21-1723.62) & 5@.66 (368.38-681.62) -55.51
o 3
Cardiovascular diseases 32 o
Tobacco 28 §
Male 79.77 (62.88-100.16) 72.14 (55.43-87.12) -9.56 1936.27 (1511.95-2423.60) 21648.74 (1249.24-2025.45) -14.90
Female 44.72 (32.51-60.62) 25.56 (18.65-33.50) -42.84 1031.71 (759.76-1395.12) & 583.31 (436.90-754.23) -43.46
Both 62.60 (50.60-76.99) 47.59 (37.76-58.00) -23.99 1496.61 (1211.38-1833.80) @ 10661 (864.04-1335.54) -27.06
Smoking S 3
Male 72.05 (56.17-91.65) 63.81 (48.14-78.29) -11.43 1764.47 (1368.64-2229.23) 31466.62 (1100.22-1816.26) -16.88
Female 37.58 (26.31-52.83) 21.28 (15.00-28.47) -43.37 866.98 (622.05-1191.46) g 489.20 (350.81-645.50) -43.81
Both 55.18 (43.64-69.61) 41.42 (32.17-50.97) -24.94 1328.36 (1051.46-1644.91) & 93R25 (741.81-1176.85) -28.09
Secondhand L'}
smoking >
Male 10.33 (7.50-13.98) 10.55 (7.71-13.79) 2.12 239.06 (170.65-325.81) 2‘%7.07 (164.09-318.59) -0.83
Female 8.93 (6.42-12.28) 5.15 (3.72-6.88) -42.30 209.45 (149.20-289.64) 137.97 (83.21-157.40) -43.68
Both 9.63 (7.30-12.52) 7.68 (5.71-9.91) -20.28 224.55 (167.63-294.69) 1%.52 (127.17-225.73) -22.28
o
Diabetes and kidney diseases o
Tobacco E
©
>
g.
S 8
o
@
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@ R
Male 2.40 (1.24-3.52) 4.04 (2.52-5.88) 68.81 122.02 (76.26-170.75) - 1&5 45 (100.86-216.42) 27.40
Female 2.25(1.08-3.91) 3.36 (1.88-5.12) 49.56 100.14 (56.08-152.06) 3 .21 (65.15-166.66) 14.05
Both 2.32 (1.40-3.39) 3.68 (2.34-5.22) 58.71 111.38 (69.92-157.69) g 1§3 85 (84.28-188.70) 20.17

Smoking 5 o
Male 1.52 (0.79-2.35) 2.49 (1.44-3.68) 63.05 81.42 (48.91-117.42) Q 95.71 (60.36-139.06) 18.78

Female 0.99 (0.44-1.80) 1.39 (0.72-2.29) 39.87 44.00 (23.92-69.99) o ®5.15 (25.44-69.43) 2.61

Both 1.26 (0.73-1.84) 1.90 (1.09-2.82) 50.83 63.12 (39.32-92.22) c m@ 58 (42.63-100.74) 10.23

Secondhand @3 tg

smoking 09
Male 1.02 (0.37-1.76) 1.78 (0.65-2.96) 73.70 47.87 (18.20-78.84) %Lg .04 (24.88-109.93) 40.04
Female 1.38 (0.47-2.58) 2.12 (0.79-3.57) 53.42 61.56 (22.44-103.23) g%’ % 72 (28.41-119.04) 19.75
Both 1.20 (0.44-2.01) 1.96 (0.74-3.16) 63.59 54.62 (20.91-90.45) =2 '69 .65 (26.68-113.48) 29.34

- =0

All Neoplasms e ? §

Tobacco »eo
Male 30.95 (24.06-39.91) 28.96 (22.83-37.32) -6.44 719.64 (561.48-925.16) 2 %% 10 (461.65-774.18) -16.75
Female 19.39 (13.78-25.56) 12.94 (9.36-16.79) -33.27 449.04 (319.58-604.71) S 964.74 (191.97-350.53) -41.04
Both 25.33(20.13-31.34) 20.51 (16.50-24.68) -19.00 588.97 (467.75-728.93) E;’ﬂ%ﬂ 87 (338.03-516.50) -27.86

Smoking 3 % 3
Male 27.08 (21.06-35.75) 25.14 (19.63-32.65) -7.15 608.89 (473.84-798.63) = (3@1.77 (383.81-659.25) -17.59
Female 16.42 (11.15-22.30) 10.55 (7.22-14.28) -35.75 379.46 (255.47-531.95) @ .2H).28 (145.63-284.73) -44.59
Both 21.87 (17.21-27.66) 17.43 (13.68-21.32) -20.30 498.15 (390.94-629.30) 3@ 81 (272.49-429.49) -29.78

Chewing = 3
tobacco 6.27 (4.33-8.66) 5.88 (4.11-7.71) -6.16 168.65 (114.63-236.68) o 121.37 (97.27-186.23) -16.18
Male 3.50 (2.47-4.87) 2.61 (1.89-3.45) -25.46 73.41 (50.23-103.75) g $2.22 (37.00-70.13) -28.87
Female 4.94 (3.79-6.31) 4.18 (3.24-5.21) -15.49 122.55 (91.82-159.88) Q 9491 (71.42-119.17) -22.55

Both ) 3

Secondhand o g

smoking @ 3
Male 0.45 (0.19-0.91) 0.42 (0.19-0.78) -7.22 10.32 (4.34-20.07) i o8.81(3.99-16.65) -14.62
Female 0.71 (0.28-1.28) 0.62 (0.26-1.08) -12.63 19.02 (7.78-34.41) 2 F6.60 (6.95-28.67) -12.76
Both 0.58 (0.30-0.97) 0.53 (0.27-0.87) 9.13 14.61 (7.44-23.91) 3 ‘giz 97 (6.68-20.93) -11.21

> ®

Non-communicable diseases > ©

[e) N

Tobacco e O
Male 218.16 (173.73-265.37) 175.89 (142.88-204.64) -19.38 5073.68 (4093.17-6082.55) $38é§l03 (3172.91-4519.86) -23.76
Female 142.34 (104.66-187.72) 86.99 (66.91-110.32) -38.88 3221.12 (2456.18-4144.06) - 1983.52 (1586.27-2466.11) -38.39
Both 180.75 (151.51-216.69) 128.54 (108.71-148.12) -28.88 4171.13 (3497.48-4911.28) 28@.23 (2423.63-3338.29) -30.95

Smoking @
Male 201.54 (159.38-247.44) 159.02 (128.76-185.87) -21.10 4660.11 (3736.64-5631.05) 346‘5.52 (2818.29-4056.89) -25.74
Female 123.38 (88.81-165.96) 74.07 (55.75-95.36) -39.97 2750.38 (2049.71-3589.87) 165440 (1277.75-2100.42) -39.85
Both 162.93 (134.84-196.44) 113.74 (94.11-132.80) -30.19 3729.23 (3088.40-4466.96)  251&.85 (2093.96-2941.53) -32.62

Chewing o
tobacco 6.27 (4.33-8.66) 5.88 (4.11-7.71) -6.16 168.65 (114.63-236.63) %1.37 (97.27-186.23) -16.18

9
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o
Male 3.50 (2.47-4.87) 2.61 (1.89-3.45) -25.46 73.41 (50.23-103.75) ~ &2.22(37.00-70.13) -28.87
Female 4.94 (3.79-6.31) 4.18 (3.24-5.21) -15.49 122.55 (91.82-159.88) 3 93.91 (71.42-119.17) -22.55

Both c g

Secondhand 5 o

smoking < N
Male 20.73 (13.44-29.41) 19.10 (13.45-25.79) -7.84 472.79 (313.93-651.81) © 483.77 (311.91-580.57) -6.99
Female 23.01 (14.20-34.45) 14.46 (9.48-20.35) -37.17 551.53 (358.70-804.61) e 31.85 (243.59-491.64) -34.39
Both 21.88 (14.28-30.81) 16.64 (11.75-22.37) -23.92 511.51(349.86-717.58) @ %%) 22 (283.70-522.97) -21.95

= 0¥

. W

Tuberculosis g‘g N

Tobacco 3%’ N
Male 20.61 (11.78-33.64) 5.29 (2.98-8.12) -74.34 581.11(338.60-930.65) = ©140.92 (80.10-214.54) -75.75
Female 13.55 (4.08-27.10) 2.43 (1.04-4.25) -82.06 374.51(122.68-703.54) "m'% .02 (28.35-105.50) -83.44
Both 17.14 (9.42-27.10) 3.78 (2.13-5.69) -77.94 480.01 (273.37-734.23) X € B.52 (55.66-146.98) -79.27

Smoking ) -‘3 S
Male 20.61 (11.78-33.64) 5.29 (2.98-8.12) -74.34 581.11(338.60-930.65) 2 180.92 (80.10-214.54) -75.75
Female 13.55 (4.08-27.10) 2.43 (1.04-4.25) -82.06 374.51 (122.68-703.54) £ 5 62.02 (28.35-105.50) -83.44
Both 17.14 (9.42-27.10) 3.78 (2.13-5.69) -77.94 480.01 (273.37-734.23) I >P.52 (55.66-146.98) -79.27
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Figure 3 demonstrates a clear trend of the increasing rate of deaths and DALY attributable to tobacco w%h

27,000 deaths are attributable to tobacco comprising of 90% deaths due to NCDs. Similarly, more than 7632 0?0 DALYs were

attributable to tobacco use comprising 89% DALY's for NCDs [Figure 4].

Figure 3: Age-wise deaths (A) and DALYs (B) rates in all causes in both sexes attributable to tobac

2017

@uuom lejl
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aasi increase in age. Around

cluding all types, in

Figure 4: All-age deaths (A) and DALY (B) from different diseases attributable to tobacco use (including all types) in Nepal in

2017

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

| @p anbiydeibol

10


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Cardiovascular diseases

10] Buipnjoul ‘1ybriAdoo Ag pa1o
£2 Uo /$8/¥0-0202-uadolwa/9g

The age-standardized deaths from cardiovascular diseases showed falling trends in both sexes due to tobagco:use (of all types), tobacco

smoking, and in females due to second-hand smoking, while age-standardized deaths showed 1ncreasmg‘11§§1§ds in males from second-
®

hand smoking. The age-standardized DALY's from cardiovascular diseases showed falling trends in b(ﬁ% @xes due to tobacco use,
o

tobacco smoking, and second-hand smoking. The major cause of deaths and DALY in cardiovascular ﬁs%zge attributable to tobacco
wns

o
was found to be smoking. 5% =
258
c
Diabetes and kidney diseases E% s
Q
383
The attributable deaths and DALY's from diabetes and kidney diseases showed rising trends in both sexeg dig to tobacco smoking and
Q- T
second-hand smoking in both sexes. > §
5 S
9
Neoplasms = 2
e o
) . ) .o 3
The age-standardized deaths and age-standardized DALY's from all neoplasms showed falling trends in lg)thonsexes due to tobacco use,
(%]
tobacco smoking, chewing tobacco, and secondhand smoking. 3 §
s £
Non-communicable diseases § %
3 ©

The attributable age-standardized death from NCD due to tobacco use decreased (29%) from 180 (95%§U]§1 15-216) in 1990 to 128
(95% UI 108-148) in 2017 in both sexes, with deaths occurring mostly from tobacco smoking. The DALYwms aéo decreased by 31%from
4171 (95% UI 3197-4911) in 1990 to 2880 (95% UI 2423-3338) in 2017 in both sexes, with disability mostl% resulting from smoking.
Over the same period, deaths and DALY's from NCDs showed decreasing trends in both sexes due to tobaqgéo smoking, second-hand

smoking, and chewing tobacco,

11
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Tuberculosis =
o
c
The attributable age-standardized deaths and DALY's from tuberculosis due to tobacco use showed fallingtreglds in both sexes.
« ]
g &
s g
nwwnc
a g. a
e N
225
DISCUSSION gSo
g ws
Prevalence and patterns of tobacco use gg S
o %
oS .
The GBD study results indicate that throughout the time between 1990 and 2015, the prevalence of daily @@gco smoking decreased by

g

33% in male (24% in 1990 and 36% in 2015), by 48% in female (20% in 1990 and 10% in 2015) and by égﬂéln the general population

="—

ul
d1

wq

(28% 1n 1990 and 20% in 2015). One reason for the decrease in the prevalence of daily tobacco use co&igl be Nepal’s implementation
of WHO FCTC in 2006'? and Tobacco Control and Regulatory Bill in 20113, which regulate the laW"ofErobacco use in Nepal. In

reviewing previous literature, it is evident that gender, geographical and socio-economic variation do playgl r<§.e in observed differences
in the pattern of tobacco use. In Nepal, the use of tobacco products is practiced extensively in the elderly @pﬁ?latlon males, people with
lower education levels, rural areas, mountainous areas than in plain areas, and Far- and Mid-western re@ongthan in Eastern, Central,

and Western regions.!® In addition to that, in Nepal, people in mountainous areas tend to smoke more whgle aoeople in plain areas tend
to chew tobacco more.'®!° Elderly people have different beliefs around tobacco use, like continuing tobacgo d@es no harm, and stopping
tobacco does not improve health status.?’ People who are less educated might have a lower level of aware‘ﬁessmf the harmful hazards of
tobacco use. However, in recent times, males of the young age group have high tobacco consumption.b A’ 51@ar pattern of variation in
tobacco use was noticed in the Southeast Asian population. The higher prevalence of smoking in males was ogserved in Asian countries
like Malaysia, the Philippines, Singapore, Vietnam, Indonesia, Maldives, and Bangladesh.?!?? In these countr%s, gender seems to be an

important determinant of the initiation of the smoking habit and for perpetuating it. Social norms and the prokbition of tobacco use can

12
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1

be one of the factors responsible for the lower prevalence of tobacco use in the female population in: _Sogtheast Asian countries.?

ou
8L

Smokeless form of tobacco was common in countries like India, Nepal, Bangladesh, Maldives, and Cambo‘glla Increasing age, poverty,

and poor education were associated with higher consumption of tobacco in these countries.

It was evident from the results that, age-standardized rates of death and disability due to smokeless tobac in decreasing, however,

r%?w gz uo J

1s8sn 1oy Bul

189S

the absolute number of deaths and disabilities due to smokeless tobacco is increasing. In recent years Southeast Asia region,

au

h a higher prevalence of

@Qpal

including Nepal, there is a clear increase in preference to using smokeless tobacco over tobacco smokin

smokeless tobacco in males.®#24 Smokeless tobacco is associated with a higher risk of getting cancer? rdiovascular risk factors

oug\/\oq:;zog]s

91
9

%1
dis 1u

like hypertension, metabolic syndrome, and cardiovascular events like acute coronary syndrome?® than no —;g(ﬁ)acco users, although less
than tobacco smoking. The increased prevalence of smokeless tobacco in the Nepalese population and th&*g)gen‘ual increase in the risk
of cancer associated with it might be the reason for the increase in disability rate from all neoplasms due t& dﬂewmg tobacco. According
to a study in Nepal, most of the consumers of smokeless tobacco are unaware of its harmful health hazafiis % Studies have shown that
smokers tend to perceive smokeless tobacco as less harmful than smoking.?® This belief might exist am@“ng gmokers in Nepal and the
extent of such beliefs needs to be explored in detail. The production of smokeless tobacco products 1s§1nly,ndered in Nepal and the
increased import of smokeless from the neighboring country, India made the products easily access1blé’LalFover the country.?’” And,
owing to the government’s lower taxation imposed on smokeless products compared with smoking tobaccé prgducts smokeless tobacco
products have an added affordability.® Tobacco products such as bidis and smokeless tobacco are percelqu aéf"‘hard to tax” due to their
more informal nature. Thus, all these factors with more emphasis on tobacco control policy on tobacco sm@kmﬁg over smokeless tobacco
with lack of awareness towards the hazards of smokeless tobacco products seem to be the cause for sh1ft1n‘§ thge, preference of consumers

from smoking to smokeless tobacco.

uaby 1e

The results indicate that the age-standardized rates of death among males due to cardiovascular diseases, and age-standardized deaths
v9)
and disability due to diabetes and kidney diseases in both sexes, attributable to second-hand smoking are in%he increasing pattern. At

the global level, around 40% of children, 33% of male non-smokers, and 35% of female non-smokers are estlngted to have been exposed
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to second-hand smoke regularly, with Southeast Asia and the Western Pacific region accountable for 50% of the globe’s total burden

[oul
8L

from second-hand smoke exposure.?” Most of the deaths attributable to second-hand smoke occurred f@mﬂschemlc heart disease in

adults and lower respiratory tract infections in children, women having the greatest burden among all. Ng)st ﬂDALYs lost secondary to
S

second-hand smoke exposure occurred due to lower respiratory tract infections and ischemic heart dise‘gsﬁg children being the most
D

=]
affected ones.?” In Nepal, public transports and restaurants are the major areas of second-hand smoke exﬁd(%ére in public places, while

aub

01} papeojumoq "TZ0Z

homes and workplaces are indoor areas of second-hand smoke exposure.>

Deaths and DALYSs attributable to tobacco

Tobacco use was the second most common risk factor for deaths and the third most common risk facto=for=total DALY's in Nepal in

2017.39 In numbers, 14.73% (95% UI 12.52-16.58) of total deaths and 7.8% (95% UI 6.68-9.06) of to‘ﬁl BALYs were attributed to

\

uIuTi eJep pue 1xa) 0 paje|
H'gv) Jnanedns jusw

Tt

(:
n

tobacco use in 2017.3% In between 1990 and 2017, the total deaths attributable to tobacco use, including a:my garm in all ages increased
by 39% in the general population (both males and females) and DALY's attributable to tobacco use, 1n;elu(£ng any form, in all ages
increased by 11% males but decreased by 9% in females, with tobacco smoking having the most contrlbul%on—Also in 2017 most of the
tobacco attributable deaths were due to cardiovascular disease, diabetes, neoplasm, and kidney disease. quén 1990 and 2017 tobacco
attributable disease occupied a larger proportion of cause of death in Nepal. In contrary to an overall aecmase in the prevalence of
tobacco use and age-standardized deaths and DALY's in both males and females in recent decades, the toﬁtaj_{"odeaths and DALY's were
higher in 2017 compared with 1990. One plausible explanation for this pattern could the population growtg in§~lepal, 29 million in 2019
compared with 18.9 million in 1990.3! The rising number of tobacco consumers despite the overall decreas% in—%he prevalence of tobacco
use can be attributed to population growth compared with 1990. Furthermore, the elderly population tends§0 have smoked for more
decades considering they started consuming tobacco from an early age. Thus, they tend to have the highest e%posure to tobacco which

can support a fact that the mortality attributable to tobacco becomes evident usually after the two to three decgies of tobacco use.?? This

14
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evidence also explains the reason why there are increasing deaths and disabilities with an increase in aage cQonsequently, the deaths

attributed to tobacco use may continue to rise in the long run despite the decrease in the prevalence of tot@ccg use.

ul
(o}

[{e] >

s B

S mE

. . m Q
Policy related to tobacco in Nepal °8a
55
WHS

iy
3
S
In response to the global tobacco epidemic, WHO launched a global public health treaty in 2003 named %

o>
on tobacco control (WHO FCTC).3? Nepal signed the WHO FCTC in 2003 with the ratification of the tregtg,

e

framework convention
2006.12 In 2008, to

efficiently implement the FCTC, WHO launched the MPOWER policy to lower the tobacco demand in ifi®gdual countries,’* which

2o
was adopted by Nepal. The Parliament of Nepal passed the Tobacco Control and Regulatory Bill in 201 lﬁ'ﬁ:ggrporating the provisions

QD
of WHO FCTC which is currently the primary law that governs tobacco use. This act regulates the use of%@)

O
S
!
=
[5)
fon
)
o

b/

cco in public

I1usuo

~—

ul

workplaces and public transport, advertisement, and promotion of any kind of tobacco products, and packaglﬁg and labeling of
tobacco products. However, the question that arises is how effective the law is, and how effective we have b%n in protecting people
from tobacco use, tobacco-related deaths, and disability. The decreasing trends in the prevalence of tObaCﬁO use and age-standardized
deaths and DALY attributable to tobacco suggest that tobacco control has been effective so far. Nepal r&elved a Bloomberg
Philanthropies Award for Global Tobacco Control in 2015 for its work in control and reduction of tobaccg_ pr%duct use by warning
people about the hazards of tobacco use.?® The tobacco act has emphasized more on packaging and promi;j;tioé. to abate the
consumption of tobacco products. In the STEPS survey conducted in 2019, 75.7% of adults noticed healtgw@mings on tobacco
packages and 44.8% of current users thought of quitting because of such warnings. However, the tobaccai;’acﬁs limited by a lack of
knowledge on the implementation of regulations in public places and around the educational hubs. Thoug% tl?E: control of tobacco use
in Nepal appears well in the last few decades, the progress seems static in recent times. The STEPs survey coqglducted in Nepal in 2019

(4]
showed only a minor drop in the prevalence of former smokers or former smokeless tobacco users in comparson to 2013.° Tobacco

1nq

control, not only contributes to improving the health of its consumers but also is very important for economi@development. On
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average, the average amount of money spent per year on cigarettes is around 11% of GDP per capita.’ Nefal gurrently imposes a
tobacco tax of just 15.5 percent of retail price (excluding VAT) which is the lowest among the South Asié& cguntries and far below
the WHO guideline of 70 percent of the retail price.3® Tobacco taxation increases the retail price of tobac‘éo p%,oducts and reduces the
demand therefore is considered to be the most cost-effective method in tobacco control.>” A 10 percent ngpﬁegse in the price of

tobacco products is expected to reduce the demand by 5-10% in lower and middle-income countries.* Gl\ng the high burden of

253
tobacco use in Nepal, an increment of the tax on tobacco products should be given high priority. 23N
CERS
Limitations of study cos
283
32

There are a few limitations to the study. First is the lack of primary data sources from Nepal and those ma‘hﬁed sources used in GBD

=

e

=~

are limited in scope, coverage, and quality. Nepal also lacks a cause of death surveillance system to do@ﬁ@qt disease-related deaths.

However, in resource-limited countries like Nepal, where reliable health statistics are limited, the Gﬁ%’.g data provide nationally
representative findings, providing evidence-based strategies for policymaking. Second, the prevalence % Z‘E)f gnoklng could have been
underestimated as the GBD data only takes into account the prevalence of daily smoking and lacked t%e @ta for the prevalence of
smokeless tobacco and second-hand exposure. This could have resulted in an underestimation of attrlbutgale;dlsease burden especially
in populations who tend to use less tobacco every day. Also, the data did not account for the duration and mtenglty of tobacco use. Third,

the burden estimates are limited by not considering indoor and outdoor air pollution. Nepal has experlela:cecﬁa massive increase in air

pollution during the time in most of the cities, which could confound the findings.

‘salbojouyoal I

CONCLUSIONS

ouaby 1e Gzoz ‘6 sune

This study is one of the first studies in Nepal to show the trend of mortality and DALY attributable to tobaccoise. There is a decreasing

trend in the prevalence of smoking, age-standardized mortality, and DALYs between 1990 and 2017. Howe%r, there was a more than
«Q

one-third increase in crude mortality rate. NCDs contributed the most deaths and disabilities attributable taStobacco. There is a huge
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increase in deaths and DALY due to chewing tobacco from 1990 to 2017. Awareness along with the strong 1g1plementat10n of tobacco
control strategies on all forms of tobacco including second-hand exposure and increasing taxation can furgler%elp to decrease the trend
in the future. There is also a need for a robust and reliable data representative of all regions in Nepal to uﬂ?erﬁand the effect of tobacco

control policies.
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Supplementary Table 1. All-age deaths and DALYs for different diseases attributable to tobacco and their percentagegcha@ge in Nepal, 1990-2017
5 &
All-Age Deaths, No. in Thousands (95% Ul) All-Age DALYs, No. in '@ous@]ds (95% UI)
[oX ~
Subcategory 1990 2017 change, % 1990 3 S 2017 Change,
—h N %
All causes S w
Tobacco S me
Male 11763.49 (9612.18-14237.80) 17372.20 (14056.39-20307.12) 47.68 403665.07 (319794.17-512869.65) 44613166 621.77-524648.21) 10.52
Female 7608.83 (5827.14-9679.57) 9553.55 (7463.66-12031.65) 25.56 280977.20 (205487.39-373383.63) 2563003 205568.71-316572.58) -8.78
Both 19372.32 (16059.91-23310.44) 26925.75 (22826.17-31135.35) 38.99 684642.27 (538331.13-875950.09) 702432%135%3052.53-812425.42) 2.60
Smoking =N
Male 9858.89 (8016.19-12138.96) 15573.83 (12511.70-18320.09) 57.97 280385.51 (227328.27-345198.66) 38732351) 312734.78-458240.78) 38.14
Female 5619.71 (4163.78-7373.09) 7984.05 (6026.50-10280.06) 42.07 153618.50 (116802.49-200154.70) 201074805165098.74-253269.80) 30.89
Both 15478.60 (12838.83-18675.51) 23557.88 (19798.77-27400.07) 52.20 434004.01 (360694.99-523145.50) 588397 193.19-690655.02) 35.57
Chewing XES
tobacco 324.53 (221.95-453.10) 595.13 (412.87-782.12) 83.38 9802.97 (6587.60-13907.45) 15546.94 30381.34-20552.20) 58.59
Male 142.83 (98.54-201.01) 268.19 (194.01-356.27) 87.76 3558.17 (2385.54-5110.57) 6011.1ﬁ£€3&98-8176.42) 68.94
Female 467.36 (351.24-609.37) 863.32 (664.09-1073.70) 84.72 13361.13 (9934.89-17759.87) 2155818 @6805.69-27194.58) 61.35
Both =~
Secondhand g :5%
smoking =m>
Male 2023.02 (1223.08-3116.32) 1966.04 (1388.69-2649.68) -2.82 125282.54 (64552.81-208075.08) 61759. 5-4%09.97-84284.35) -50.70
Female 2133.57 (1257.73-3283.64) 1717.76 (1179.09-2388.87) -19.49 130921.51 (68925.95-212905.05) 58748.48 (4@1.33-80159.30) -55.13
Both 4156.59 (2503.94-6381.37) 3683.80 (2641.33-4882.95) -11.37 256204.06 (133797.03-415607.64) 12050743 (86416.83-162640.49) -52.96
- 3
Cardiovascular diseases ® O
Tobacco ERR
Male 3791.45 (2966.34-4752.99) 7184.91 (5484.11-8728.33) 89.50 106045.53 (82267.08-133672.18) 17878]32 (155047.16-220860.34) 68.59
Female 1939.91 (1409.64-2638.17) 2759.22 (2031.88-3598.37) 42.23 51596.75 (37925.85-69499.33) 68559.Qg (51346.16-88568.29) 32.87
Both 5731.36 (4645.29-7010.77) 9944.13 (7888.43-12157.90) 73.50 157642.28 (126776.05-193554.33) 24734082 (1H4740.00-303138.58)  56.90
Smoking o 9
Male 3453.41 (2688.03-4375.06) 6398.37 (4808.50-7886.57) 85.28 96619.66 (74256.90-122738.75) 159276(%‘4 (1%281.99-198937.41) 64.85
Female 1631.37 (1150.06-2269.44) 2305.75 (1631.12-3096.08) 4134 42772.31 (30386.44-59660.41) 56949.(8: (41094.34-75687.19) 33.14
Both 5084.78 (4033.28-6349.49) 8704.12 (6785.50-10755.96) 71.18 139391.98 (110502.77-173724.72) 21622533 (1@7097.28-267200.96) 55.12
Secondhand @ c
. o =]
smoking )
Male 470.29 (335.36-642.16) 1019.62 (716.19-1367.19) 116.81 13262.84 (9357.97-18103.45) 25748.'@ (17829.80-34584.44) 94.14
Female 392.38 (279.69-543.01) 552.72 (399.72-738.60) 40.86 11177.24 (7815.41-15454.67) 14258.68 (10042.59-19091.91) 27.57
Both 862.67 (645.37-1136.15) 1572.35 (1155.62-2052.89) 82.27 24440.09 (18131.54-32553.33) 40007.% (28§1.94—52101.01) 63.70
Diabetes and Kidney diseases =
Tobacco &
Male 89.86 (46.50-132.87) 341.19 (212.30-499.97) 279.71 6537.41 (4043.63-9355.31) 16371.62 (10@3.78-22939.55) 150.43
Female 83.46 (40.03-146.03) 320.67 (180.70-493.02) 284.24 5137.20 (2824.43-7939.95) 13300.29 (7424.24-19447.89) 158.90
Both 173.31 (104.61-250.63) 661.86 (423.10-933.46) 281.89 11674.62 (7240.42-16558.61) 29671.92 (18%17.14—41567.02) 154.16
Smoking =
Male 60.05 (31.00-92.21) 215.64 (125.04-325.16) 259.10 4392.28 (2637.49-6322.29) 10215.58 (630- .69-14596.02) 132.58
Female 38.47 (16.74-70.51) 135.17 (71.15-222.16) 251.37 2188.41 (1197.36-3496.51) 5142.53 (29G8.20-7975.01) 134.99
Both 98.52 (56.73-144.71) 350.81 (205.70-514.87) 256.08 6580.70 (4055.51-9682.42) 15358.11 (94_%6.86-22203.75) 133.38
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Secondhand -5
smoking > K
Male 35.40 (12.48-60.40) 143.98 (52.67-241.44) 306.69 2525.21 (955.13-4178.18) 7028.3%262 210-11459.51) 178.33
Female 49.68 (16.07-97.51) 199.24 (74.84-338.96) 301.03 3218.62 (1162.47-5459.71) 8689.48%3316427-13987.41) 169.98
Both 85.08 (30.02-145.39) 343.22 (128.33-559.19) 303.39 5743.83 (2138.89-9608.90) 15717.g (59?.86-24952.45) 173.65
—h N
All Neoplasms ] @
Tobacco S mc
Male 1458.30 (1139.03-1890.08) 2795.38 (2190.73-3628.29) 91.69 38763.61 (30206.76-49414.72) 63597.?{2 g&gl&72-82150.39) 64.06
Female 850.81 (606.63-1144.57) 1355.16 (979.14-1773.62) 59.28 22919.15 (16055.39-31167.33) 30615.38 (@2087.11-40608.53) 33.58
Both 2309.11 (1829.24-2855.31) 4150.54 (3336.01-5024.85) 79.75 61682.77 (48392.88-76293.78) 94212.%@4%27.14-114859.20) 52.74
Smoking TN
Male 1250.10 (975.25-1649.62) 2401.44 (1848.26-3151.69) 92.10 32126.79 (24809.85-42129.01) 52760..’8— 9959.53-69669.29) 64.22
Female 720.15 (488.16-1000.56) 1097.67 (750.55-1488.11) 52.42 19297.97 (12618.21-27388.48) 240848 6609.46-32930.07) 24.80
Both 1970.25 (1545.76-2475.89) 3499.11 (2734.84-4290.12) 77.60 51424.76 (40202.22-65087.14) 76844.6§ %)7.14-94791.62) 49.43
Chewing XES
tobacco 324.53 (221.95-453.10) 595.13 (412.87-782.12) 83.38 9802.97 (6587.60-13907.45) 15546.¢ @0@1.34-20552.20) 58.59
Male 142.83 (98.54-201.01) 268.19 (194.01-356.27) 87.76 3558.17 (2385.54-5110.57) 6011.1&4‘8 .08-8176.42) 68.94
Female 467.36 (351.24-609.37) 863.32 (664.09-1073.70) 84.72 13361.13 (9934.89-17759.87) 21558, G6H05.69-27194.58) 61.35
Both gy
Secondhand g :5%
smoking 5m=
Male 21.07 (8.88-41.47) 41.08 (18.62-77.70) 95.01 551.75 (228.76-1067.50) 939.60 Qﬁ&-l?SOAQ) 70.29
Female 34.30 (13.82-61.95) 71.29 (29.95-123.53) 107.84 1071.97 (442.54-1953.02) 2081.06:'(87(539-3602.03) 94.13
Both 55.37 (28.26-90.91) 112.37 (57.13-183.26) 102.96 1623.73 (810.67-2684.85) 3020.6@4154?2-4853.92) 86.03
Non-communicable diseases p 9
Tobacco ER
Male 9084.74 (7213.20-11113.09) 15843.57 (12712.23-18568.33) 74.40 258037.36 (208400.97-311823.54) 39999&34 (3%615.15-473155.30) 55.02
Female 5405.68 (4000.45-7169.95) 8479.47 (6562.76-10786.52) 56.86 149766.37 (113912.16-195422.04) 222238@8 (136225.32-276201.22) 48.39
Both 14490.42 (12108.44-17315.76) 24323.04 (20523.48-28032.74) 67.86 407803.74 (341565.27-482686.51) 62223582 (5Z1551.91-724024.44) 5258
Smoking w °
Male 8360.61 (6594.62-10279.50) 14278.19 (11397.99-16901.41) 70.78 235498.35 (188051.06-288093.77) 356411%3 (2&822.06-421623.66) 51.34
Female 4650.42 (3337.03-6281.82) 7178.97 (5429.79-9244.20) 54.37 125863.59 (93741.89-167530.95) 183252:88 (191279.02-232004.89) 45.60
Both 13011.04 (10706.22-15734.95) 21457.17 (17836.70-25205.32) 64.92 361361.93 (297489.31-433996.59) 539664%2 (425211.65-635293.86) 49.34
Chewing @ <
tobacco 324.53 (221.95-453.10) 595.13 (412.87-782.12) 83.38 9802.97 (6587.60-13907.45) 15546.94 (10881.34-20552.20) 58.59
Male 142.83 (98.54-201.01) 268.19 (194.01-356.27) 87.76 3558.17 (2385.54-5110.57) 6011.173423_@98-8176.42) 68.94
Female 467.36 (351.24-609.37) 863.32 (664.09-1073.70) 84.72 13361.13 (9934.89-17759.87) 21558.]3’(16805)5.69-27194.58) 61.35
Both Q
Secondhand A g
smoking ’ ~
Male 826.51 (544.18-1157.79) 1707.58 (1204.09-2298.64) 106.60 24185.68 (16369.38-33055.50) 46057.83 (32853.64-60548.19) 90.43
Female 885.80 (562.91-1315.63) 1428.84 (955.94-2015.36) 61.31 27170.66 (17935.98-39583.53) 42147.61 (28847.28-57043.88) 55.12
Both 1712.31 (1160.43-2406.58) 3136.42 (2218.91-4183.96) 83.17 51356.35 (35980.77-71788.94) 88205.44 (62(‘D 8.63-115112.33) 71.75
Tuberculosis =
Tobacco =
Male 1065.82 (611.69-1723.30) 533.34 (298.43-827.30) -49.96 34317.44 (19894.39-54836.53) 15474.57 (8@56.80-23623.93) -54.91
Female 667.34 (210.36-1288.01) 267.93 (114.47-461.56) -59.85 21064.12 (7035.82-39071.66) 7511.65 (342_%.62-12761.83) -64.34
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Both 1733.16 (962.41-2696.31) 801.27 (445.52-1198.40) -53.77 55381.56 (31368.85-84009.28) 22986.22 (12%4.67-33890.22) -58.49

Smoking =R
Male 1065.82 (611.69-1723.30) 533.34 (298.43-827.30) -49.96 34317.44 (19894.39-54836.53) 15474.%(86@.80-23623.93) -54.91
Female 667.34 (210.36-1288.01) 267.93 (114.47-461.56) -59.85 21064.12 (7035.82-39071.66) 7511.68%3425%62-12761.83) -64.34
Both 1733.16 (962.41-2696.31) 801.27 (445.52-1198.40) -53.77 55381.56 (31368.85-84009.28) 22986.2 (12g14.67-33890.22) -58.49
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Please insert

ltem . c_heck where
Recommendation included or
No N/A where not
applicable
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or Pg 1-2
the abstract
(b) Provide in the abstract an informative and balanced summary of what Pg 2
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation Pg 3-4
being reported
Obijectives 3 State specific objectives, including any prespecified hypotheses Pg 4
Methods
Study design 4 Present key elements of study design early in the paper Pg 5
Setting 5 Describe the setting, locations, and relevant dates, including periods of Pg5
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection NA
of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, Pg 6
and effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods Pg 5-6
measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias Pg 17
Study size 10 Explain how the study size was arrived at N/A
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If Pg 6
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for Pg 6
confounding
(b) Describe any methods used to examine subgroups and interactions Pg 5-6
(c) Explain how missing data were addressed N/A
(d) If applicable, describe analytical methods taking account of sampling N/A
strategy
(e) Describe any sensitivity analyses N/A
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg humbers N/A
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage NA
(c) Consider use of a flow diagram -
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, N/A
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social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of N/A
interest
Outcome data 15*  Report numbers of outcome events or summary measures N/A
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted Pg 7-12
estimates and their precision (eg, 95% confidence interval). Make clear
which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were Pg 7-12
categorized
(c) If relevant, consider translating estimates of relative risk into absolute N/A
risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, Pg 7-12
and sensitivity analyses
Discussion
Key results 18 Summarise key results with reference to study objectives Pg 13-15
Limitations 19 Discuss limitations of the study, taking into account sources of potential Pg 17
bias or imprecision. Discuss both direction and magnitude of any
potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, Pg 17
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results Pg 17
Other information
Funding 22 Give the source of funding and the role of the funders for the present Pg 18

study and, if applicable, for the original study on which the present
article is based
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