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ABSTRACT

Objective This study systematically reviews the data
extracted from the Global Burden of Disease Study and
sets out to assess the age-specific and sex-specific
mortality and disability attributable to different forms of
tobacco from 1990 to 2017, for Nepal.

Design This cross-sectional study extracted data from the
Institute for Health Metrics and Evaluation’s Global Burden
of Disease database, then was quantitatively analysed to
show the trends and patterns of prevalence of tobacco
use, deaths and disability-adjusted life-years (DALYs)
attributable to tobacco use from different diseases from
the year 1990 to 2017 in Nepal.

Setting Nepal.

Results In between 1990 and 2015, the age-standardised
prevalence of daily tobacco smoking decreased by 33%

in males, 48% in females and 28% in both. By 2017, the
age-standardised mortality rate and DALYs attributable to
tobacco use, including any form, decreased by 34% and
41%, respectively, with tobacco smoking having the most
contribution. However, the absolute number of deaths

and DALYs increased by 39% and 3%, respectively. An
increasing rate of deaths and DALYs attributable to tobacco
was noted with an increase in age. Non-communicable
diseases were responsible for most deaths and disabilities
attributable to tobacco use.

Conclusion The prevalence of smoking along with the
age-standardised mortality rate and DALYs shows a
decreasing trend. However, attention should be made to
implement a strong plan to control all forms of tobacco
including secondhand exposure.

INTRODUCTION

To date, tobacco remains a major public
health issue worldwide because of its associ-
ated high morbidity and mortality rate. Any
forms of tobacco use are harmful to health and
kill millions of people every year." The use of
tobacco products in any form either smoking
or smokeless or exposure to secondhand
smoke has been implicated in many health
issues like cardiovascular diseases, respira-
tory diseases, cancers, non-communicable
diseases (NCD) and many more.? ® There is
no safety margin for exposure to secondhand
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study is one of the first studies in Nepal to ex-
tracts Global Burden of Disease Study data to pres-
ent nationally representative data on mortality and
disability attributable to tobacco by age, sex and
disease.

= This study informs the policy-makers on further
strategies to control tobacco use including second-
hand smoking.

= This study analyses the secondary data of the Global
Burden of Disease Study and hence it has all the
limitations pertaining to the data.

= The prevalence of smoking could have been under-
estimated as the Global Burden of Disease data only
takes into account the prevalence of daily smoking
and lacked the data for the prevalence of smokeless
tobacco and secondhand exposure.

smoke or tobacco smoking and secondhand
smoke exposure is equally harmful to health.

According to World Health Organiza-
tion (WHO), about 1.3billion people in the
world used tobacco products among which
more than one billion people were smokers.*
Almost 80% of smokers reside in low-income
and middle-income countries. The last two
decades have seen a decreasing trend towards
the consumption of tobacco in all age groups.
In 2000, almost one-third of the world’s popu-
lation (33.3%) aged 15 and more used some
form of tobacco products, 50% in males and
16.7% in females. While, in 2015, the prev-
alence of tobacco use dropped to nearly a
quarter of the world’s population (24.9%),
40.3% in males and 9.5% in females.'
Despite the decreasing prevalence of tobacco
use globally, the absolute number of male
smokers is growing continuously in South-
East Asian, African and Eastern Mediterra-
nean 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 STEPwise
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approach to surveillance (STEPS) survey 2019 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 times, people have shown a growing prefer-
ence for smokeless tobacco over smoking in South-East
Asia including Nepal.”® In Nepal, the use of smokeless
tobacco is much more common than tobacco smoking
and is more prevalent among males (33%) compared
with females (5%).°

Despite decreasing prevalence, the number of deaths
due to tobacco use continues to rise. Tobacco kills more
than 8million people every year. Among them, about
7million people die from direct tobacco use while the
deaths of about 1.2million people result from secondhand
smoke exposure.” In 2015, smoking alone was respon-
sible for 11.5% and 6% of global deaths and disability-
adjusted life-years (DALYs), respectively.” Deaths of about
65000 children per year can be attributed to exposure to
secondhand smoke.* The recent estimates show around
US$1.4 trillion of total economic loss results globally from
tobacco use which is equivalent to 1.8% of the world’s
annual Gross Domestic Product (GDP).!"" About 40%
of this cost occurred in low-income and middle-income
countries. In Nepal, around 27 000 deaths occur annu-
ally 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 tobacco use
in a low-income country like Nepal is of the essence. The
issue of tobacco usage has received considerable atten-
tion. In response, Nepal implemented the WHO Frame-
work Convention on Tobacco Control (WHO FCTC) in
2006 and passed Tobacco Control and Regulatory Bill
in 2011 by Parliament.” So far, however, there has been
little discussion about trends and patterns of tobacco
use and its outcomes in Nepal. Such approaches have an
unsatisfactory description of the burden of tobacco in the
Nepalese population. This study systematically reviews the
data extracted from the Global Burden of Disease (GBD)
Study 2017 and sets out to assess the trends in prevalence,
mortality and disability attributable to different forms
of tobacco in Nepal from 1990 to 2017. Therefore, the
findings of this study will make a major contribution
informing the policy-makers and public health profes-
sionals by providing important insights into evidence for
an effective tobacco control programme in Nepal.

METHODS

Data sources and study settings

The GBD study 2017 was a comprehensive epidemi-
ological study that reported the trends and patterns in
morbidity and mortality in 195 countries from major
injuries, diseases and risk factors to health at the global,
regional and national level. The study design, metrics
and analysis are published elsewhere.'” The Institute for
Health Metrics and Evaluation (IHME) coordinated the
GBD study 2017 and used the data from several published

and unpublished literature, survey and surveillance data,
hospital and clinics data to estimates the deaths and
disability attributable to 84 risk factors for 195 countries
by age and sex.'* *

The Nepal GBD 2017 study used data from over
90000 sources covering the years between 1990 and
2017. These data sources included in Nepal’s burden
of disease estimates mainly data from the 1971 to 2011
Nepal Population and Housing Census, disease registries
such as the Kidney Disease Data Centre maintained by
the International Society of Nephropathy, epidemiolog-
ical surveillance such as the WHO Disease Observatory,
periodic and ad hoc large household surveys such as
Nepal Demographic Health Surveys, Multiple Indicator
Cluster Surveys and Nepal STEPS Non-Communicable
Risk Factor Surveys, Nepal Global Youth Tobacco Survey,
Nepal Behavioural Surveillance Survey, Nepal Hospital
Inpatient Discharges Record, Health Management Infor-
mation System, published scientific literature, reports
and administrative records.'’

The GBD database was used for the extraction of data
related to mortality and DALYs of all causes and other
major public health issues of Nepal like cardiovascular
diseases, NCDs, diabetes and kidney disease, all neoplasms
including benign and malignant, and tuberculosis from
the year 1990 to 2017.'°

Patient and public involvement statement

This study used the data freely available from the IHME’s
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

Years of life lost (YLLs) are calculated by multiplying the
number of deaths at each age by a standard life expec-
tancy at that age. Years lived with disability (YLDs) is the
number of years of life lived with health loss weighted
by the severity of the disabling sequelae of diseases and
injuries. DALY is the key summary measure of population
health used in GBD to quantify health loss which allows
comparison of health loss across different diseases and
injuries. They are a measure of the number of years of
healthy life that are lost due to death, nonfatal illness or
impairment, and thus, they are calculated as the sum of
YLLs and YLDs."* "

Uncertainty interval (UI) is a range of values that is
likely to include the correct estimate of disease burden
for a given cause. Narrow Uls indicate that evidence is
strong, while wide Uls show that evidence is weaker."* "

The term tobacco includes tobacco use in all forms
either smoking or smokeless or both.

Statistical analysis

The extracted data from IHME were imported into
Microsoft Excel, then were quantitatively analysed and
presented in the graphical, tabular forms and histo-
grams to show the trends and patterns in age-sex-specific
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Figure 1 Prevalence of smoking from the year 1990 to 2015
in Nepal.

mortality and DALYs in Nepal. The age-standardised
prevalence of tobacco use only in form of daily tobacco
smoking was available up to the year 2015. A percentage
change was calculated to present the difference in
mortality and DALYs between 1990 and 2017. An UI of
95% was presented to show the strength of the estimates.

RESULTS

Here, we report the GBD study results for Nepal on the
prevalence of tobacco use, mortality and burden caused
by different forms of tobacco, smoking and smokeless
tobacco, between 1990 and 2017.

Tobacco smoking

The trend of daily tobacco smoking is in decreasing trend
during the period 1990-2015 in both sexes. In 1990, the
age-standardised prevalence of tobacco smoking at all
ages was 27.5% for both sexes. The prevalence was more
for males (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 male 23.7% and female 10.3%
(figure 1).

Deaths and DALYs

In Nepal, both the age-standardised mortality rate and
the DALYs attributable to tobacco are in decreasing
trend from 1990 to 2017 (figure 2). The age-standardised
attributable deaths to tobacco use, including all forms,
decreased (34.5%) in the general population from 216
(95% UT 183-258) per 100000 in 1990 to 141 (95% UI
120-163) per 100000 in 2017. While DALYs decreased by
41.3% from 5474 per 100000 in 1990 to 3216 per 100000
in 2017. This finding was found in both males and females.
Similarly, over the same time, the age-standardised deaths
and DALYs attributable to tobacco smoking, chewing
tobacco, secondhand smoking, showed a falling trend for
both sexes and males and females separately (table 1).
In absolute terms, the attributable deaths at all ages to
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Figure 2 Trend of age-standardised mortality rate and
DALYs attributable to tobacco from 1990 to 2017 in Nepal.
DALYs, disability-adjusted life-years.

tobacco use, including all forms, increased (38.99%) in
the general population (both male and female) from
19372 (95% UT 16060-23310) in 1990 to 26926 (95% UI
22826-31135) in 2017. While DALYs for all ages due to
tobacco use increased (10.52%) in males from 403665
(95% UI 319794-512870) in 1990 to 446132 (95%
Ul 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 (online
supplemental table 1).

Figure 3 demonstrates a clear trend of the increasing
rate of deaths and DALYs attributable to tobacco with an
increase in age. Around 27000 deaths are attributable to
tobacco comprising 90% deaths due to NCDs. Similarly,
more than 702000 DALYs were attributable to tobacco
use comprising 89% DALYs for NCDs (figure 4).

Cardiovascular diseases

The age-standardised deaths from cardiovascular diseases
showed falling trends in both sexes due to tobacco use (of
all types), tobacco smoking and in females due to second-
hand smoking, while age-standardised deaths showed
increasing trends in males from secondhand smoking.
The age-standardised DALYs from cardiovascular diseases
showed falling trends in both sexes due to tobacco use,
tobacco smoking and secondhand smoking. The major
cause of deaths and DALY in cardiovascular disease attrib-
utable to tobacco was found to be smoking.

Diabetes and kidney diseases

The attributable deaths and DALYs from diabetes and
kidney diseases showed rising trends in both sexes due to
tobacco smoking and secondhand smoking in both sexes.

Neoplasms

The age-standardised deaths and age-standardised DALYs
from all neoplasms showed falling trends in both sexes
due to tobacco use, tobacco smoking, chewing tobacco
and secondhand smoking.
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Figure 3 Agewise deaths (A) and DALYs (B) rates in all
causes in both sexes attributable to tobacco, including all
types, in 2017. DALYs, disability-adjusted life-years.

Non-communicable diseases

The attributable age-standardised death from NCD due to
tobacco use decreased (29%) from 180 (95% UI 115-216)
in 1990 to 128 (95% UI 108-148) in 2017 in both sexes,
with deaths occurring mostly from tobacco smoking. The
DALYs also decreased by 31%from 4171 (95% UI 3197-
4911) in 1990 to 2880 (95% UI 2423-3338) in 2017 in
both sexes, with disability mostly resulting from smoking.
Over the same period, deaths and DALYs from NCDs
showed decreasing trends in both sexes due to tobacco
smoking, secondhand smoking and chewing tobacco,

Tuberculosis
The attributable age-standardised deaths and DALYs from
tuberculosis due to tobacco use showed falling trends in
both sexes.

DISCUSSION

Prevalence and patterns of tobacco use

The GBD study results indicate that throughout the time
between 1990 and 2015, the prevalence of daily tobacco
smoking decreased by 33% in male (35.6% in 1990 and
23.7% in 2015), by 48% in female (19.8% in 1990 and
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Figure 4 All-age deaths (A) and DALYs (B) from different
diseases attributable to tobacco use (including all types)
in Nepal in 2017. CVD, cardiovascular disease; DALYS,
disability-adjusted life-years; NCDs, non-communicable
diseases.

10.3% in 2015) and by 28% in the general population
(27.5% in 1990 and 19.7% in 2015). One reason for the
decrease in the prevalence of daily tobacco use could be
Nepal’s implementation of WHO FCTC in 2006' and
Tobacco Control and Regulatory Bill in 2011,> which
regulate the law of tobacco use in Nepal. In reviewing
previous literature, it is evident that gender, geographical
and socioeconomic variation do play a role in observed
differences in the pattern of tobacco use. In Nepal, the
use of tobacco products is practised extensively in the
elderly population, males, people with lower educa-
tion levels, rural areas, mountainous areas than in plain
areas, and Farwestern and Mid-western regions than
in Eastern, Central and Western regions.'”® In addition
to that, in Nepal, people in mountainous areas tend to
smoke more while, people in plain areas tend to chew
tobacco more.'® ' Elderly people have different beliefs
around tobacco use, like continuing tobacco does no
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harm and stopping tobacco does not improve health
status.”” People who are less educated might have a lower
level of awareness of the harmful hazards of tobacco use.
However, in recent times, males of the young age group
have high tobacco consumption.” A similar pattern of
variation in tobacco use was noticed in the Southeast
Asian population. The higher prevalence of smoking in
males was observed in Asian countries like Malaysia, the
Philippines, Singapore, Vietnam, Indonesia, Maldives
and Bangladesh.” * In these countries, gender seems
to be an important determinant of the initiation of the
smoking habit and for perpetuating it. Social norms and
the prohibition of tobacco use can be one of the factors
responsible for the lower prevalence of tobacco use in the
female population in Southeast Asian countries.” Smoke-
less form of tobacco was common in countries like India,
Nepal, Bangladesh, Maldives and Cambodia.” Increasing
age, poverty and poor education were associated with
higher consumption of tobacco in these countries.

It was evident from the results that, age-standardised
rates of death and disability due to smokeless tobacco are
in decreasing, however, the absolute number of deaths
and disabilities due to smokeless tobacco is increasing. In
recentyears in the Southeast Asia region, including Nepal,
there is a clear increase in preference to using smokeless
tobacco over tobacco smoking, with a higher prevalence
of smokeless tobacco in males.”™ ** Smokeless tobacco
is associated with a higher risk of getting cancer® and
cardiovascular risk factors like hypertension, metabolic
syndrome and cardiovascular events like acute coronary
syndrome® than non-tobacco users, although less than
tobacco smoking. The increased prevalence of smoke-
less tobacco in the Nepalese population and the poten-
tial increase in the risk of cancer associated with it might
be the reason for the increase in disability rate from all
neoplasms due to chewing tobacco. According to a study
in Nepal, most of the consumers of smokeless tobacco
are unaware of its harmful health hazards.”” Studies have
shown that smokers tend to perceive smokeless tobacco
as less harmful than smoking.”® This belief might exist
among smokers in Nepal and the extent of such beliefs
needs to be explored in detail. The production of smoke-
less tobacco products is unhindered in Nepal and the
increased import of smokeless from the neighbouring
country, India made the products easily accessible all
over the country.”” And, owing to the government’s lower
taxation imposed on smokeless products compared with
smoking tobacco products, smokeless tobacco products
have an added affordability.® Tobacco products such as
bidis and smokeless tobacco are perceived as ‘hard to tax’
due to their more informal nature. Thus, all these factors
with more emphasis on tobacco control policy on tobacco
smoking over smokeless tobacco with lack of awareness
towards the hazards of smokeless tobacco products seem
to be the cause for shifting the preference of consumers
from smoking to smokeless tobacco.

The results indicate that the age-standardised rates of
death among males due to cardiovascular diseases, and

age-standardised deaths and disability due to diabetes and
kidney diseases in both sexes, attributable to secondhand
smoking are in the increasing pattern. At the global level,
around 40% of children, 33% of male non-smokers and
35% of female non-smokers are estimated to have been
exposed to secondhand smoke regularly, with Southeast
Asia and the Western Pacific region accountable for 50%
of the globe’s total burden from secondhand smoke expo-
sure.*” Most of the deaths attributable to secondhand
smoke occurred from ischaemic heart disease in adults
and lower respiratory tract infections in children, women
having the greatest burden among all. Most DALYs lost
secondary to secondhand smoke exposure occurred
due to lower respiratory tract infections and ischaemic
heart diseases, children being the most affected ones.”
In Nepal, public transports and restaurants are the major
areas of secondhand smoke exposure in public places,
while homes and workplaces are indoor areas of second-
hand smoke exposure.”’

Deaths and DALYs attributable to tobacco

Tobacco use was the second most common risk factor for
deaths and the third most common risk factor for total
DALYs in Nepal in 2017.%° In numbers, 14.78% (95% UI
12.52-16.58) of total deaths and 7.8% (95% UI 6.68-9.06)
of total DALYs were attributed to tobacco use in 2017.%
In between 1990 and 2017, the total deaths attributable to
tobacco use, including any form, in all ages increased by
39% in the general population (both males and females)
and DALYs attributable to tobacco use, including any
form, in all ages increased by 11% males but decreased
by 9% in females, with tobacco smoking having the
most contribution. Also, in 2017 most of the tobacco
attributable deaths were due to cardiovascular disease,
diabetes, neoplasm and kidney disease. Between 1990
and 2017, tobacco attributable disease occupied a larger
proportion of cause of death in Nepal. In contrary to an
overall decrease in the prevalence of tobacco use and
age-standardised deaths and DALYs in both males and
females in recent decades, the total deaths and DALYs
were higher in 2017 compared with 1990. One plausible
explanation for this pattern could the population growth
in Nepal, 29 million in 2019 compared with 18.9 million
in 1990.” The rising number of tobacco consumers
despite the overall decrease in the prevalence of tobacco
use can be attributed to population growth compared
with 1990. Furthermore, the elderly population tends to
have smoked for more decades 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 2-3 decades of tobacco
use.”® This evidence also explains the reason why there
are increasing deaths and disabilities with an increase in
age. Consequently, the deaths attributed to tobacco use
may continue to rise in the long run despite the decrease
in the prevalence of tobacco use.
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Policy related to tobacco in Nepal

In response to the global tobacco epidemic, WHO
launched a global public health treaty in 2003 named
WHO FCTC.” Nepal signed the WHO FCTC in 2003 with
the ratification of the treaty in 2006.'* In 2008, to efficiently
implement the FCTC, WHO launched the MPOWER
policy to lower the tobacco demand in individual coun-
tries,”* which was adopted by Nepal. The Parliament of
Nepal passed the Tobacco Control and Regulatory Bill
in 2011 incorporating the provisions of WHO FCTC
which is currently the primary law that governs tobacco
use. This act regulates the use of tobacco in public work-
places and public transport, advertisement and promo-
tion of any kind of tobacco products, and packaging and
labelling of tobacco products. However, the question that
arises is how effective the law is, and how effective we have
been in protecting people from tobacco use, tobacco-
related deaths and disability. The decreasing trends
in the prevalence of tobacco use and age-standardised
deaths and DALYs attributable to tobacco suggest that
tobacco control has been effective so far. Nepal received
a Bloomberg Philanthropies Award for Global Tobacco
Control in 2015 for its work in control and reduction of
tobacco product use by warning people about the hazards
of tobacco use.” The tobacco act has emphasised more
on packaging and promotion to abate the consumption
of tobacco products. In the STEPS survey conducted in
2019, 75.7% of adults noticed health warnings on tobacco
packages and 44.8% of current users thought of quitting
because of such warnings. However, the tobacco act is
limited by a lack of knowledge on the implementation
of regulations in public places and around the educa-
tional hubs. Though the control of tobacco use in Nepal
appears well in the last few decades, the progress seems
static in recent times. The STEPs survey conducted in
Nepal in 2019 showed only a minor drop in the preva-
lence of former smokers or former smokeless tobacco
users in comparison to 2018.> Tobacco control contrib-
utes to improving the health of its consumers and is very
important for economic development. On average, the
average amount of money spent per year on cigarettes is
around 11% of GDP per capita.” Nepal currently imposes
atobacco tax of just 15.5% of retail price (excluding value-
added tax (VAT)) which is the lowest among the South
Asian countries and far below the WHO guideline of 70%
of the retail price.‘% Tobacco taxation increases the retail
price of tobacco products and reduces the demand there-
fore is considered to be the most cost-effective method in
tobacco control.’” A 10% increase in the price of tobacco
products is expected to reduce the demand by 5%-10%
in lower-income and middle-income countries." Given
the high burden of tobacco use in Nepal, an increment of
the tax on tobacco products should be given high priority.

Limitations of study

There are a few limitations to the study. First is the lack
of primary data sources from Nepal and those included
sources used in GBD are limited in scope, coverage and

quality. Nepal also lacks a cause of death surveillance
system to document disease-related deaths. However,
in resource-limited countries like Nepal, where reliable
health statistics are limited, the GBD data provide nation-
ally representative findings, providing evidence-based
strategies for policy-making. Second, the prevalence of
smoking could have been underestimated as the GBD
data only takes into account the prevalence of daily
smoking and lacked the data for the prevalence of smoke-
less tobacco and secondhand exposure. This could have
resulted in an underestimation of attributable disease
burden especially in populations who tend to use less
tobacco every day. Also, the data did not account for the
duration and intensity of tobacco use. Third, the burden
estimates are limited by not considering indoor and
outdoor air pollution. Nepal has experienced a massive
increase in air pollution during the time in most of the
cities, which could confound the findings.

CONCLUSIONS

This study is one of the first studies in Nepal to show the
trend of mortality and DALY attributable to tobacco use.
There is a decreasing trend in the prevalence of smoking,
age-standardised mortality and DALYs between 1990 and
2017. However, there was a more than one-third increase
in crude mortality rate. NCDs contributed the most
deaths and disabilities attributable to tobacco. There
is a huge increase in deaths and DALY due to chewing
tobacco from 1990 to 2017. Awareness along with the
strong implementation of tobacco control strategies on
all forms of tobacco including secondhand exposure and
increasing taxation can further help to decrease the trend
in the future. There is also a need for a robust and reli-
able data representative of all regions in Nepal to under-
stand the effect of tobacco control policies.
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