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ABSTRACT

Background: Tobacco smoking has been recognized as the most important risk factor for chronic obstructive pulmonary
disease (COPD) for a long time, but recent studies have shown that nonsmokers also contribute to a significant proportion
of COPD. This study was performed to find out the proportion of nonsmoker individuals among COPD patients and to
determine various etiologies in nonsmoker COPD patients. Materials and Methods: This study was an observational
cross-sectional study conducted in Department of Pulmonary Medicine, MLN Medical College, Allahabad. A total of 200
COPD patients, aged >18 years of either gender with COPD, diagnosed by clinical and spirometric criteria (GOLD guideline)
were included in the study. Results: Of the 200 COPD patients, the proportion of nonsmoker patients was 56.5%, and
the smoker was 43.5%. Among 113 nonsmoker COPD patients, maximum number of patients (69.03%) belonged to low
socioeconomic status but most important and statistically significant risk factor was exposure to biomass smoke (53.98%),
other significant risk factors were treated pulmonary tuberculosis (32.74%), and long-standing asthma (14.16%). Risk
factors that were not statistically significant were occupational exposure (9.73%), exposure to outdoor air pollution (3.54%),
and lower respiratory tract infection during childhood (1.77%). The patients who were exposed to more than one risk
factors, developed COPD at an earlier age. Conclusions: This study revealed that nonsmokers contribute a significant
proportion of COPD patients. Multiple risk factors other than smoking also play a major role in the development of COPD,

particularly exposure to biomass smoke, treated pulmonary tuberculosis, and long-standing asthma.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a
leading cause of morbidity and mortality worldwide.!*
It is projected to rank third among all causes of death by
2020." Tobacco smoking has been recognised as the most
important risk factor for COPD for a long time. Previously
most of the studies on COPD mainly focused on smoking as
a risk factor®® but recent studies showed that nonsmokers
also contribute a significant proportion of COPD. The
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burden of COPD in nonsmoker is higher than previously
believed in both developed and developing countries.[®

Risk factors of COPD in nonsmokers may include genetic
factors, long-standing asthma, environmental tobacco
smoke, outdoor air pollution (from traffic and other
sources), biomass smoke, occupational exposure, recurrent
respiratory tract infection in early childhood, pulmonary
tuberculosis, and low socioeconomic status. This study
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was conducted to find out the proportion of nonsmoker
individuals among COPD patients and to determine
various risk factors in nonsmoker COPD patients.

MATERIALS AND METHODS

This study was conducted in the Department of Pulmonary
Medicine, MLN Medical College, Allahabad, over a
period of 1 year, from August 2014 to July 2015. It was
an observational cross-sectional study. Total 200 patients
of COPD, after a screening of consecutive 315 patients
attending indoor and outdoor having clinical presentation
suggestive of COPD, were selected for the study. All patients
aged >18 years of either sex with COPD diagnosed by
clinical and spirometric criteria (GOLD guideline) were
included in the study.

All the patients qualifying inclusion criteria were explained
in detail about study and procedures involved, and informed
consent was taken. A detailed history was taken about
symptoms such as a cough, expectoration, breathlessness,
fever, weight loss, hemoptysis, and chest pain. Clinical
examination and necessary investigation were done including
chest radiograph posteroanterior view, sputum acid-fast
bacilli stain, and spirometry. Further patients were subjected
to a questionnaire for determining the history of exposure to
various types of risk factors for COPD. The study data were
analyzed by Chi-square test, Z-test and one-way ANOVA with
Tukey’s test using GraphPad Prism 5 (GraphPad Software,
San Diego, CA, USA), P < 0.05 was considered significant.

RESULTS

Total 200 COPD patients were included in the study, and
they were classified on the basis of history of smoking into
two groups - nonsmoker and smoker. The proportion of
nonsmoker individuals among total COPD patients was
found to be higher than smokers [Table 1].

Of 113 nonsmoker COPD patients, maximum number
of patients (69.03%) belong to low socioeconomic

Table 1: Distribution of patients according to smoking
status

Smoking status Number of patients (n=200) Percentage
Nonsmoker 113 56.5
Smoker 87 43.5

status, but most important and statistically significant
risk factor was exposure to biomass smoke (53.98%),
other significant risk factors were treated pulmonary
tuberculosis (32.74%), and chronic asthma (14.16%).
Risk factors that were not statistically significant were
occupational exposure (9.73%), exposure to outdoor air
pollution (3.54%), and lower respiratory tract infection
during childhood (1.77%) [Table 2].

Most of the nonsmoker COPD patients (82, i.e., 72.57%)
had more than 1 risk factor with majority of patients
(68, i.e., 60.18%) having 2 risk factors [Table 3].

It was found that as the number of risk factors in
nonsmoker COPD patients increased, mean age for
development of COPD decreased. The difference between
mean age of patients with 1 risk factor and 2 risk factors,
and between 1 and 3 risk factors was found to be
statistically significant (P < 0.05). Difference between 2
and 3 risk factors was not significant (P > 0.05) [Table 4
and Figure 1].

Maximum number of nonsmoker COPD patients
(52, i.e., 85.25%) exposed to biomass smoke had
biomass exposure index more than sixty with majority of
patients (34, i.e., 55.74%) having biomass exposure index
between 60 and 100 [Table 5].

In this study, among nonsmoker COPD patients who
were exposed to biomass smoke, the severity of disease
increased as the biomass exposure index increased.
The data were analyzed using one-way ANOVA with
Turkey’s test and the difference between mean biomass
exposure index of any two stage was not found to be
significant (P > 0.05), [Table 6 and Figure 2].
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Figure 1: Relation between number of risk factors and mean age of
nonsmoker chronic obstructive pulmonary disease patients

Table 2: Distribution of patients according to risk factors for chronic obstructive pulmonary disease

Risk factors in COPD patients Number of nonsmoker Percentage Number of smoker Percentage x P
patients (n=113) patients (n=87)
Exposure to biomass smoke 61 53.98 5 5.75 51.7 0.0001
Treated pulmonary tuberculosis 37 32.74 8 9.20 15.6 0.0001
Long standing asthma 16 14.16 2 2.29 8.44 0.003
Occupational exposure 11 9.73 10 11.49 0.162 0.687
Exposure to outdoor air pollution 4 3.54 2 2.29 0.26 0.610
Lower respiratory tract infection during childhood 2 1.77 2 2.29 0.07 0.791
Low socioeconomic status 78 69.03 56 64.37 0.483 0.487
COPD: Chronic obstructive pulmonary disease
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Table 3: Distribution of nonsmoker chronic obstructive
pulmonary disease patients according to number of risk
factors

Table 5: Distribution of nonsmoker chronic obstructive
pulmonary disease patients exposed to biomass smoke
according to biomass exposure index

Number of Number of nonsmoker Percentage Biomass Number of nonsmoker patients Percentage
risk factors COPD patients (n=113) exposure index exposed to biomass smoke (n=61)

1 31 27.43 <60 9 14.75

2 68 60.18 60-100 34 55.74

3 14 12.39 >100 18 29.51

COPD: Chronic obstructive pulmonary disease

Table 4: Correlation between number of risk factors and
mean age of nonsmoker chronic obstructive pulmonary
disease patients
Number of

risk factors

Mean age of nonsmoker
COPD patients=SD

1 61.32+10.885
2 52.35+10.417
3 51.93+13.344

SD: Standard deviation, COPD: Chronic obstructive pulmonary disease

Table 6: Correlation between severity of disease (Global
Initiative for Chronic Obstructive Lung Disease stage)
and mean biomass exposure index in nonsmoker chronic
obstructive pulmonary disease patients

GOLD  Severity Number of nonsmoker  Mean biomass

stage of disease patients exposed to exposure
(FEV1%) biomass smoke (n=61) index£SD

1 Mild (>80) 1 60+0

1I Moderate (50-79) 20 75.5+£30.217

11 Severe (30-49) 28 91.46+32.953

v Very severe (<30) 12 96.16+35.923
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Figure 2: Relationship between severity of disease (Global Initiative
for Chronic Obstructive Lung Disease stage) and mean biomass
exposure index

DISCUSSION

Proportion of COPD in nonsmokers among all COPD
patients in India showed wide variation (9.4-68.6%) in
different studies. In this study, proportion of nonsmoker
COPD patients among total COPD patients was found to
be 56.5%. A similar result was found by Brashier et al.l”)
who stated that proportion of COPD patients who never
smoked among 12055 participants above 45 years in India
was 68.6%. Furthermore, Ehrlich et al.®! reported that
never smokers made up 47.6% of patients with airway
obstruction among 13826 adults in South Africa aged more
than 18 years. In both studies, a respiratory symptom
questionnaire was used to define airway obstruction.

Of total 113 nonsmoker COPD patients, maximum number
of patients belong to low socioeconomic status, which
appears to be most important risk factor in this group, but
it was not found to be statistically significant (P = 0.487).
According to GOLD guideline 2015, poverty is a risk factor
for COPD but which components of poverty contribute
to COPD are not clear. There is strong evidence that the
risk of COPD is inversely related to socioeconomic status.

Among total nonsmoker COPD patients, exposure
to biomass smoke was most important (53.98%) and
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SD: Standard deviation, GOLD: Global Initiative for Chronic Obstructive
Lung Disease, FEV1: Forced expiratory volume in 1's

statistically significant (P = 0.0001) risk factor for the
development of COPD. A similar association has been
found by Lindstrém et al. 2001 in Finland and Sweden.
In India, where more than 70% of people use biomass
fuel for cooking purposes compared to 25% who smoke,
exposure to biomass fuel may be a bigger risk factor for
COPD in India.!"”

History of pulmonary tuberculosis was found in 32.74%
of nonsmoker COPD patients, which was found to be
a statistically significant (P = 0.0001) risk factor for
development of COPD. Similar result was also found
by Ehrlich et al. 2004 in South Africa® because in these
countries prevalence of pulmonary tuberculosis is high as
in India. In a nationwide survey of 13,826 adults in South
Africa, a history of pulmonary tuberculosis was associated
with COPD with odds of 4.9 for men and 6.6 for women.""
The prevalence of airflow obstruction varies from 28% to
68% of patients with treated pulmonary tuberculosis."?!

Long standing asthma as a risk factor for COPD was found
in 14.16% of patients of nonsmoker COPD group, which
was statistically significant (P = 0.003) risk factor for the
development of COPD. In a report from a longitudinal
cohort of the Tuscon epidemiological study of airway
obstructive disease, adults with asthma were found to
have a twelve-fold higher risk of acquiring COPD over time
than those without asthma, after adjusting for smoking.!*?!
Another longitudinal study of people with asthma found
that around 20% of subjects developed irreversible airflow
limitation and reduced transfer coefficient.*4

In this study, history of occupational exposure was present
in 9.73% nonsmoker COPD patients, which was not found
to be statistically significant (P = 0.687) risk factor for
development of COPD. According to American Thoracic
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Society, occupational exposure account for 10-20% of
either symptoms or functional impairment consistent with
COPD."! Occupational exposure as a risk factor among
nonsmoker COPD patients was also found by Lamprecht
et al. 2008 in Austria™®and Ehrlich et al. 2004 in South
Africa.l

Exposure to outdoor air pollution as a risk factor for COPD
in nonsmoker group was found in 3.54% patients, which
was not statistically significant (P = 0.610) risk factor for
development of COPD. The role of outdoor air pollution
in causing COPD is unclear but appears to be small when
compared with that of cigarette smoking. Air pollution
from fossil fuel combustion, primarily from motor vehicle
emissions in cities, is associated with decrements of
respiratory function.!”!

History of lower respiratory tract infection during childhood
was found in 1.77% of nonsmoker COPD patients, and
this was not a statistically significant (P = 0.791) risk
factor for development of COPD. According to GOLD
guideline 2015, a history of severe childhood respiratory
infection has been associated with reduced lung function
and increased respiratory symptoms in adulthood.!®
Susceptibility to infections plays a role in exacerbations
of COPD, but the effect on the development of disease is
less clear.

In this study, most of the nonsmoker COPD patients
(82, 1i.e. 72.57%) were exposed to more than 1 risk factor
for development of COPD with majority of patients
(68, 1.e. 60.18%) having 2 risk factors. It was found in the
study that patients exposed to 1 risk factor had mean age
of 61.32 years, 2 risk factors had mean age of 52.35 years
and 3 risk factors had a mean age of 51.93 years. This
shows that as the number of risk factors for nonsmoker
COPD patients increased, mean age of patients decreased.
Hence, if patients are exposed to multiple risk factors
responsible for COPD, they tend to develop COPD at an
earlier age.

Maximum number of nonsmoker COPD patients
(52, i.e., 85.25%) exposed to biomass smoke had
biomass exposure index more than sixty with majority of
patients (34, i.e., 55.74%) having biomass exposure index
between 60 and 100. Mahesh et al.® in 2013 in his study
in Mysore found that minimum biomass exposure index of
sixty was significantly associated with chronic bronchitis.
Furthermore, the severity of COPD increased with increase
in mean biomass exposure index.

CONCLUSIONS

On the basis of these findings, it can be concluded that
nonsmokers contribute a significant proportion of COPD
patients. Multiple risk factors other than smoking also play
amajor role in development of COPD, particularly exposure
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to biomass smoke, treated pulmonary tuberculosis, and
long standing asthma. Other nonsmoking risk factors are
occupational exposure, exposure to outdoor air pollution,
lower respiratory tract infection during childhood and
low socioeconomic status. Further studies are required to
explain the involved risk factors and their contributions
to this disease to achieve reduction of the burden of COPD
in nonsmokers.
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