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Background: COPD is a globally significant public health problem and is the second leading
cause of mortality. This study presents the health burden of COPD in Nepal using the Global
Burden of Disease (GBD) study 2016 dataset.

Methods: This study used the data from the GBD repository presenting morbidity and
mortality attributed to COPD, by sex and age. In GBD 2016, due to a lack of the primary
source of data in Nepal, estimations on morbidity and mortality of COPD were based on its
predictive covariates. Years of life lost (YLLs) were calculated based on the cause of death
estimations, applying GBD’s Cause of Death Ensemble modeling. Likewise, years lived
with disability (YLDs) were calculated by multiplying the prevalence of each sequela by the
disability weight. Disability-adjusted life years (DALYs) were derived as the sum of YLLs
and YLDs.

Results: Between 1990 and 2016, the estimated age-standardized mortality rate due to COPD
was decreasing for both genders, but the decline was much higher among males. Unlike the
high rate of incidence among males, the age-standardized DALY's were found to be high among
females (2,274.9 [95% UI: 1,702.0-2,881.5] per 100,000). YLLs contributed around 80% of
DALYs due to COPD in 2016. Age-standardized YLLs rate was higher among females, with
a value of 1,860 (95% uncertainty interval (UI): 1,282.8-2,472.8) vs 1,547.6 (95% UI: 992.1—
2,018.5) among the males per 100,000 population.

Conclusion: The prevalence and incidence of COPD remained almost stationary over the
years, but still very high. Though the incidence and prevalence of disease were high among
males, the death rate and DALY's were more significant among females throughout the years.
If the current situation prevails, the burden of COPD will continue to increase in the country.
Hence, comprehensive social, environmental, and behavioral approaches to curtail the risk
factors along with early identification, treatment, and management of COPD is of utmost
importance.
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Introduction

COPD is a disease characterized by a degeneration of lung function over time that is
not entirely reversible, and it encompasses both emphysema and chronic bronchitis.!
It is a significant public health problem globally, being the second leading cause of
mortality.> As of 2016, the Global Burden of Disease (GBD) Study estimated that
about 3 million people worldwide died of COPD.? Also, COPD exerts a high economic
burden on the individual as well as the health care system as it incurs two- to four-fold
higher costs compared with asthma and ischemic heart disease.**

The World Health Organization (WHO) reports that 90% of COPD-accounted
deaths occur in low- and middle-income countries. Furthermore, it has been projected
that COPD-associated mortality will increase by 160% in the Southeast Asian region in
the coming decades.® Globally, cigarette smoking, increase in longevity of populations,
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and air pollution are regarded as major risk factors for
COPD.*” Exposure to such risk factors is even higher in low-
and middle-income countries like Nepal. Some subnational
studies conducted in Nepal have reported the prevalence of
COPD ranging from 23% to 43%.%1° A systematic analysis
of GBD 2015 ranked Nepal as one of the top four countries
with highest age-standardized disability-adjusted life years
(DALYS5) rates due to COPD in 2015 along with Papua New
Guinea, India, and Lesotho.!' COPD is the most (43%) com-
mon noncommunicable disease (NCD) among outpatients
followed by cardiovascular disease.® With a high level of
indoor and outdoor pollution'? and consistently high number
of smokers,"> COPD and its related morbidity and mortality
is increasing.'*

The Government of Nepal’s commitment toward the
Sustainable Development Goals and the National Health
Policy 2014 are the recent policy directives to focus on the
prevention and control of NCDs in the country.'® Similarly,
the Government of Nepal, in alignment with the Global
commitment for 25% relative reduction in premature mor-
tality from NCDs by 2025,'¢ has drafted the Multisectoral
Action Plan for the Prevention and Control of NCDs (2014—
2020). Along with this the Ministry of Health is currently
working to restructure health governance, draft a new health
policy and design province based health care delivery system
for the new Federal Structure of the country. Understanding
the national prevalence, morbidity, and mortality associated
with major NCDs with higher public health and socioeco-
nomic impact, like COPD, is essential for evidence-informed
policy planning and program implementation. The study
aims to present the health burden of COPD in Nepal using
the GBD 2016 dataset.

Methods

This study used the publicly available data from the WHO
and the Institute of Health Metrics and Evaluation GBD
repository. This paper presents the trend in prevalence and
incidence of COPD in Nepal and the trends of mortality and
DALYs attributed to COPD in the period 1990-2016 by sex
and age. The study methodology and data collection proce-
dures of the GBD 2016 study have been comprehensively
reported previously.!”!

In the GBD 2016 study, the data on causes of COPD and
attributed deaths were derived from a larger database of vital
registration, surveys, published and unpublished papers, and
verbal debriefed data. Then, the data were analyzed using
GBD’s Cause of Death Ensemble modeling tool. Likewise,
COPD-caused nonfatal estimations in GBD 2016 were based

on systematic reviews of published papers, unpublished
reports, and survey data available in GBD’s Global Health
Data Exchange repository. But due to the lack of a primary
data source from Nepal, the estimation of morbidity and
mortality was based on predictive covariates of COPD,
namely, cumulative cigarette smoking for 5/10/20 years,
smoking prevalence, second-hand smoke, indoor and outdoor
air pollution, use of biomass for cooking or heating, and
occupational exposures, and with the data from the South
Asian region.'" The different surveys and research papers
published during the past 27 years have been considered
as the data source for estimation of COPD burden. All the
papers and publications are available in GBD 2016 Data
Input Sources Tool for Nepal.' The years of life lost (YLLs)
calculation was made by multiplying the number of deaths
due to COPD by the remaining life expectancy in GBD’s
standard life table.”® Likewise, years lived with disability
(YLDs) was calculated by multiplying the prevalence by the
disability weight. Finally, DALY's was derived as the totality
of YLLs and YLDs."”

Ethical statement

This study used deidentified publicly available data from
the Global Burden of Disease Study 2016 repository. Thus,
ethical approval and an ethical statement from an institu-
tional review board or ethics committee was not required
for secondary analysis of data for Nepal.

Results

In 2016, an estimated 16,302 people (95% UI: 12,941.4—
19,290.7) died from COPD in Nepal. Between 1990 and
2016, the mortality rate due to COPD was decreasing for
both genders, but the decline was much higher among
males when compared with females. Thus, by 2016, the
age-standardized death rate due to COPD for the females
was 119.7 per 100,000 people (95% UI: 85.4—154.4), while
for the males it was 102.6 per 100,000 people (95% UI:
69.8-131.7) (Figure 1).

Likewise, 960,737 Nepalese suffered from COPD in
2016, which is twice the number of sufferers in 1990. The
age-standardized prevalence rate of COPD has remained
almost stagnant (4,899.1 per 100,000 population in 1990 vs
4,810.3 per 100,000 in 2016) over 26 years, with continued
higher prevalence among Nepalese males than females
(Figure 2). During the same period, the age-standardized
incidence rate did not change significantly (398.5 per
100,000 population in 1990 to 382.1 per 100,000 population
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Figure | Age-standardized death rates of COPD in Nepal during 19902016, by sex.

in 2016) (Figure 2). However, the incidence continued to
remain higher among males than females throughout the
period. In 2016, the age-standardized incidence rate of
COPD for males was 30.8% higher than that for Nepalese
females.

Similar to death rate, morbidity caused by COPD was
declining from 1990 to 2016. Unlike high rate of incidence
among males in Nepal, the age-standardized DALYs was
found to be high among female. In 2016, the age-standardized
DALYswas 2,274.9 (95% UI: 1,702.0-2,881.5) per 100,000
population and 2,013.3 (95% UI: 1,457.8-2,484) per 100,000
population for females and males, respectively (Table 1).
YLLs contributed around 80% of DALYs due to COPD
in 2016, which is less than its almost 85% contribution in
1990. Similarly, premature loss of life was higher among
females, with age-standardized YLLs of 1,860 (95% UI:
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1,282.8-2,472.8) per 100,000 population, while for the
males the YLLs rate was 1,547.6 (95% UI: 992.1-2,018.5)
per 100,000 population (Table 1). Unlike YLLs, the age-
standardized YLDs was high among Nepalese males
throughout the 26 years period when compared with the
female counterparts.

Not surprisingly, with the increase in the age (group) of
the population the overall prevalence rate, death rate and
DALYs rate were found to increase steadily (Figure 3).

Discussion

The data for the GBD study on COPD for Nepal between
1990 and 2016 indicated a high and almost stagnant age-
standardized prevalence and incidence of COPD. During the
same period, the decrease in COPD mortality and morbidity
rate was significantly large. This estimates reflects that
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Figure 2 Age-standardized incidence and prevalence rate of COPD during 1990-2016 in Nepal, by sex.
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Table | Burden of COPD in Nepal (age-standardized rate, per 100,000 population)

Year DALYs YLDs YLLs

Total Male Female Total Male Female Total Male Female
1990 3,091.7 3,060.9 3,121.2 464.0 512.3 428.1 2,627.7 2,548.6 2,693.1
2000 2,680.1 2,702.2 2,669.3 463.6 506.2 430.6 2,216.6 2,195.9 2,238.7
2010 2,315.3 2,124.1 2,499.9 438.6 470.4 410.5 1,876.7 1,653.7 2,089.4
2016 2,149.4 2,013.3 2,274.9 438.2 465.7 414.9 1,711.2 1,547.6 1,860.0

Note: Global Burden of Disease Study 2016. Available from: http://vizhub.healthdata.org/gbd-compare.

Abbreviations: DALY, disability-adjusted life years; YLDs, years lived with disability; YLLs, years of life lost.

greater improvements have been achieved so far in reduc-
ing case fatality and management of disease rather than
in comprehensive health promotion approach to reducing
incidence and prevalence of COPD. Various sociobehav-
ioral and environmental factors such as smoking, use of
biomass fuels, use of motorized vehicles, and other sources
of outdoor air pollution play a significant role in degrading
air quality in Nepal. According to the Nepal Demographic
and Health Survey 2016, 27% of the Nepalese males and 6%
of females smoked tobacco, 66% of households used solid
fuel for cooking, and 31% of households were exposed to
second-hand smoke, a slight decrease in indicators from the
Nepal Demographic and Health Survey 2011.2!?> However,
the use of the motorized vehicle has risen from 244,000
in 1990/2000 to 1.3 million in 2012/2013, which is one of
the major contributors of outdoor air quality in the urban
areas the country.? With rapid urbanization, high emission
of PM2.5 (>40 pg/m?), lack of regulation, and ineffective

45,000.0

implementation to control the air quality, ambient air pollu-
tion has created a conducive environment for COPD.? Thus,
this interplay between decreasing behavioral and indoor air
pollution factors but increasing ambient air pollution may
have led to consistently high yet stagnant prevalence and
incidence of disease over the decade. The current prevalence
of COPD (4,810 per 100,000 population [95% UI: 4,591.2—
5,021.6]) is higher than the global rate (3,628 per 100,000
population [95% UI: 3,486.3—-3,765.75]) but lower than South
Asia’s regional average (5,315.9 per 100,000 population
[95% UI: 5,097.9-5,532.3]). As the Nepalese population is
aging, the burden of COPD is likely to increase because with
increasing age the incidence as well as death and DALY
rate were found to be increased tremendously.

The Nepalese demography is continuously aging. Seven
percent of the current population is above 60 years of age,
while it was 6% in 2011 and only 4% in 2006. Similarly,
the life expectancy of Nepalese population has increased
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Figure 3 Age-wise COPD prevalence, mortality, and DALYs in Nepal in 2016.
Abbreviation: DALYs, disability-adjusted life years.
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from 54 years in 1990 to 70 years in 2015.2* As more people
are living longer lives, the risk of occurrence of COPD and
associated DALY's and mortality will also increase. Contrary
to this, the age-standardized prevalence and incidence and
death and disability rate in 2016 were lower than that of 1990
despite the higher proportion of the aging population. One
of the reasons behind this could be advancing health care
technology for COPD which leads to early detection and
treatment of COPD, thus preventing premature death and
disability. But if the current situation continues to remain
same and the proportion of aging population increase sig-
nificantly, it is likely that burden of COPD will increase
extravagantly.

One of the interesting findings of the study was the high
age-standardized prevalence and incidence of COPD among
Nepalese males while the age-standardized death rate and
DALYSs were comparatively high among females. This is in
contrast to the global and regional burden of COPD where
the age-standardized prevalence, incidence, mortality, and
morbidity rate were more significant among males as com-
pared to females for the year 2016. Currently, Nepal is among
the leading countries in COPD-related DALY's and mortality,
second only to India in South Asia, whereas the mortality
rate caused by COPD among females is even higher than
that of India.

The fact that more Nepalese females have either lost
their life or lived with disability due to COPD despite the
lower prevalence and incidence than males can be linked
to the significant role played by household air pollution in
development and progression of COPD. About two-thirds
of households in Nepal use firewood as a source of fuel for
cooking.?® Firewood used in traditional cooking stoves with
poorly ventilated homes lead to indoor air pollution, mainly
affecting females and children who, as per social norms,
spend more time in the kitchen for household chores as
compared to their male counterparts.”’” One of the studies
conducted among households using traditional stoves in
Southern Nepal showed that PM2.5 level (1,376 pug/m?®)
was 40 times higher and carbon monoxide concentra-
tion of 10.9 ppm was 30% higher than recommended by
WHO guidelines.?® The higher degree of vulnerability for
females being exposed to indoor air pollution and leading to
severe forms of COPD have been reported by other studies
conducted in Nepal.?®

Likewise, Noncommunicable Disease Risk Factors:
WHO STEPwise approach to Surveillance (STEPS) survey,
Nepal 2013 reported the smoking behavior among males as
being 27% and 10.3% in females.*® The prevalence of females

smoking cigarettes in Nepal is much higher than the world
average of 6.2%, while it is almost similar for the case of
males (males: 31.1% and females: 6.2%)."!

Another aspect related to higher premature loss of life
due to COPD among females can be linked with the poor
health-seeking behavior. Studies conducted in Nepal and
other middle-income countries show that the health of the
female is often ignored due to gender disparity; also, females
tend to have longer delays in seeking formal health care
services.*? Thus, there is higher likelihood that females visit
health facilities only when the disease has reached severe
stages and hence have higher disability rate.

Some evidence suggests that female suffering from
COPD is associated with a reduction of lung function even
with low smoking exposure, suggesting higher susceptibility
to smoking effects than males.*> However, further studies
investigating potential biological differences and associated
COPD severity need to be performed before making concrete
conclusions.

The present study has some limitations seen for the GBD
estimation in case of Nepal. Due to the lack of primary data
on COPD-related morbidity and mortality, GBD 2016 esti-
mates were based on predictive covariates, namely, smoking,
second-hand smoke, air pollution, biomass for cooking
or heating, and occupational exposures.'' So, the actual
morbidity and mortality figure may differ from the presented
figure. Other newly established individual risk factors of
COPD, such as low level of physical activity,* are not con-
sidered as predictive covariates in this GBD estimation; these
could also have contributed to the unexplained COPD burden
in Nepal.*® Nonetheless, the estimates and publications of
GBD align with Guidelines for Accurate and Transparent
Health Estimates Reporting: The GATHER Statement, which
defines best practices for documenting studies that synthesize
evidence from multiple sources to quantitatively describe past
and current population health and its determinants.>

However, in a resource-constrained setting like Nepal
where reliable health statistics on COPD are very limited,
these findings from the GBD study provide a reliable base
for comparison of national, subregional, and global esti-
mates for COPD and provide a framework for setting public
health priorities and creating evidence-informed policies
regarding COPD.

Conclusion

From 1990 to 2016, COPD continued to remain one of the
major public health problems in Nepal. The age-standardized
prevalence and incidence of COPD remained almost stagnant
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over the years, but still very high, while there was a significant
declining trend of age-standardized mortality rate and DALY's
rate with regard to COPD over the same period. Though the
incidence and prevalence of disease was high among males,
the death rate and DALY rate were significantly higher
among females throughout the years. If the current situation
prevails, it is expected that the burden of COPD will continue
to increase over the years. Hence, comprehensive social,
environmental, and behavioral approaches to curtail the risk
factors, ie, decreasing the prevalence of smoking behavior,
replacing the use of biomass fuels, and reduction of outdoor
air pollution, along with early identification, treatment, and
management of COPD, is of utmost importance.

Data availability

The study is based on publicly available data from Global
Burden of Disease Study 2016. The data can be downloaded
from http://ghdx.healthdata.org/gbd-results-tool.
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