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AćĘęėĆĈę

A prospective cross-sectional study to compare the prevalence and risk fac-
tors in chronic pulmonary obstructive disease (COPD) patient with and with-
out a history of smoking. This was an observational study conducted in the
department of respiratory medicine, Chettinad Hospital and Research Insti-
tute (CHRI), Kancheepuram. A total of 206 patients with COPD, diagnosed
as per GOLD criteria were enrolled in the study. Out of 206 COPD patients,
164 (79.61%) were men, and 42 (20.4%) were women and their mean age
was 62.88 (± 9.53). The prevalence of COPD patients in smokers/ex-smokers
were 125 (60.7%) and 81 (39.3%) in never smokers. There were 75 patients
(92.59%) in the never smoker cohort and 72 patients (57.6%) in the ex-
smoker/smoker cohort found to have at least one non-smoking risk factor
for COPD. Biomass Exposure (39.50%), Passive Smoking (22.22%, P=), Co-
existing Asthma (22.22%) were the non-smoking risk factors which were
found to be present signiϐicantly higher in never smokers than smokers/ex-
smokers, and the difference was statistically signiϐicant (<0.05). A higher pro-
portion of severe patients were in smokers/ex-smokers than non- smokers
(41.6%vs 27. 1%). Patientswithmoderate disease in both groupswere found
to be of equal proportion (12% vs 11. 11%). The results of the study reiterate
that a signiϐicant proportion of COPD patients were never smokers and preva-
lence of non-smoking risk factors were more common in that population.
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INTRODUCTION

COPD is a multifactorial disease affecting their qual-
ity of life by compromising the functional capac-
ity of lungs. The pulmonary function loss is not
entirely reversible, which is an essential character-
ization of the disease. The progressive and persis-
tent air ϐlow limitation is associatedwith the inϐlam-
matory response in the airways to noxious parti-
cles or gases (Singh et al., 2019). It is prevalent for
patients with COPD to have co-morbid conditions,
and the quality of life of COPD patients would dif-
fer according to the severity of the disease. A 9-
month observational study in India observed that
the HRQOL (health-related quality of life) progres-
sively worsened with increasing severity of the dis-
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ease (Varughese and Jayakumari, 2017). The pres-
ence of co-morbid conditions can inϐluence the hos-
pitalization frequency, quality of life, disease pro-
gression, severity and frequency of exacerbations
and cost of therapy.

Cigarette smoking has been established to be a
prominent risk factor for COPD. Still, other factors
such as air pollutants (indoor and outdoor) might
also increase the risk of developing COPD. Smoking
cessation is essential to improve the quality of life
of the patients and provide synergy with the phar-
macotherapy. It is now becoming evident that COPD
could develop among non-smokers. This is substan-
tiated with the results of the few epidemiological
studies conducted in the past few years, where it
observed a large proportion of COPD patients with-
out a history of smoking (Lundback et al., 2003;
Lamprecht et al., 2008; Celli et al., 2005).

With the growing industrialization, nearly half the
global population is exposed to smoke and biomass
fuel compared towho smoke tobacco. This is reϐlect-
ing on the increasing incidence of COPD in the
non-smoking population, and it’s mainly valid for
rural women in developing countries. In the Rot-
terdam study of 14,619 participants, the propor-
tion of female COPD participants without a history
of smoking was 27.2 %, while this proportion was
7.3 % in males (Terzikhan et al., 2016). Few of
the reported risk factors in non-smokers developing
COPD were genetics, outdoor air pollution, environ-
mental smoke exposure (ETS), biomass fuel, occu-
pational exposure, frequent respiratory infections
in the early childhood and pulmonary tuberculo-
sis (PTB). Passive smoking exposure also associated
with the risk of developing COPD in non- smok-
ers. Participants in the clinical trials were gener-
ally smokers, and very little is understood about the
COPD patients with no history of smoking. The cur-
rent observational study was conducted to evaluate
the disease severity, proportion and risk factors of
never smokers among COPD patients.

MATERIALS ANDMETHODS

This study was conducted in the department of res-
piratory medicine, Chettinad Hospital. The COPD
patients who attend the OPD at the department of
respiratory medicine between August 2019 to July
2020 were enrolled in the study after obtaining the
informed consent. All patients with a conϐirmed
diagnosis of COPD by clinical and spirometry GOLD
guideline), of both genders were included in the
study. The study has been reviewed and approved
by the institutional ethics committee (525/IHEC/3-
19). All study participants were subjected to a

questionnaire for collecting demographics, details
on exposure to various risk factors for COPD, num-
ber of hospitalizations, exacerbations, antibiotic use
and Oral corticosteroids (OCS) in the previous one
year (Trailing 12 months).

The data was entered in the Microsoft Excel, and
the same was analyzed using statistical package for
social sciences (SPSS) version 18. Chi-square test
was used for testing association between categori-
cal variables, and paired t-test was used to testing
a signiϐicant difference between paired continuous
variables. P-value < 0.05 was considered as statisti-
cally signiϐicant.

RESULTS AND DISCUSSION

In this study, a total of 206 COPD patients were
enrolled with a mean age of 62.88 ± 9.53. In
this cohort, there were 164 (79.61%) male and 42
(20.4%) female COPD patients. A signiϐicant pro-
portion (43.20%) of patients were in the age group
between 60 to 70 years. Mean duration of COPD
(years since diagnosis of COPD) were 8.6±3.4 in
the overall study population. Concerning severity of
COPD, 18 (8.73%), 91 (44.17%), 74 (35.9%) and 23
(11.2%) were found to have moderate, severe and
very severe COPD among the participants Table 1.

Table 1: Patient Characteristics
Characteristics Mean, Patient

Proportion

Age (Mean± SD)
<50 Years
≥50 - <60 Years
≥60 - <70 Years
≥70 - <80 Years
>80 Years

62.88± 9.53
25 (12. 13%)
42 (20.38%)
89 (43.20%)
40 (19. 41%)
10 (4.85%)

Gender
Male 164 (79.61%)
Female 42 (20.4%)
COPD Severity
Mild 18 (8.73%)
Moderate 91 (44.17%)
Severe 74 (35.9%)
Very Severe 23 (11.2%)
Mean duration of COPD
- Patients (Years)

8.6±3.4

Out of a total of 206 study participants, 125 (60.7%)
were either ex-smokers or smokers, and 81 (39.3%)
were non- smokers. A similar hospital-based study
conducted in India reported a total of 47.6%of them
were non- smokers (Ehrlich et al., 2004). For many
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social, cultural and environmental reasons, inten-
sity and the prevalence of non-smoking risk fac-
tors of COPD differ widely between the regions, and
so the varies incidences of COPD patients among
never smokers. This was supported by few observa-
tional studies in which a relatively large proportion
of COPD patients were non- smokers, ranging from
56.5% (Brashier et al., 2007) to 68.6% (Mahmood
et al., 2017). Among ex-smokers/smokers, smok-
ing prevalence in males were 99.2% (124/125)
which was signiϐicantly higher than female COPD
patients (X2=75.150, P<0.005). Similarly, there was
an equal number of non- smokers in both the gen-
ders (49.38%Male, 50.61% Female) (Table 2).

There were 75 patients (92.59%) in the never
smoker cohort and 72 patients (57.6%) in the ex-
smoker/smoker cohort found to have at least one
non-smoking risk factor for COPD. The mean num-
ber of risk factor contributing to the development of
COPD was found to be high in never smokers than
ex-smokers/smokers (1.58 vs 0.8, p<0.05). The pro-
portion of patients found to have 0, 1, 2 and 3 risk
factors is illustrated in Figure 1. The difference was
profound inpatients carrying a total of 0, 2 and3 risk
factors between the two groups.

In this study, though the total steroid use between
the groups was statistically signiϐicant, there were
notable differences seen in patient proportion tak-
ing 3 and 4 courses of oral corticosteroids (OCS).
20.8% (n=3) & 7.2% (n=4) of ex-smokers/smokers
and 4.93% (n=3) & 4.93% (n=4) of non- smokers
had short courses of OCS in the last 12 months.

Distribution of COPD Patients Based on Dis-
ease Severity in Ex-smokers/Smokers and Non-
Smokers

Out of the total of 206 COPD patients, a signiϐicant
proportion of patients (>80%) were observed to be
in both moderate and severe category. This pattern
of disease severity was similar in the breakup analy-
sis of ex-smoker/smoker and never smoker groups.

It was notable that severe COPD patients
were 34.85% (41.6 vs 27.1) more in the ex-
smoker/smoker group than the never smoker
group. Nearly half of the patients in the non-
smoker group fell in the moderate category, and
the same was only 37.6% in the ex-smoker/smoker
group which is (Figure 2).

A similar trend observed in the study conducted
with 390 COPD patients, 56.94% of the non- smok-
ers were categorized as moderate and 43.5% of
smoker patients as severe (Kant et al., 2019). There
were an equal proportion of Mild and Very Severe
COPD patients in both groups.

Prevalence of Non-smoking risk factors in Never
Smokers

The non-smoking risk factors were reported to be
relatively higher in never smokers. With regards
to speciϐic risk factors co-existing asthma, biomass
exposure and exposure to indoor smoke (Passive
smoking) were found to be present signiϐicantly
higher in non- smokers (Table 3). Other non-
smoking risk factors for COPD were noted to be
numerically more signiϐicant with non- smokers;
however, it was found to be statistically not sig-
niϐicant. Occupational exposure and outdoor pop-
ulation were the common non-smoking risk factor
among both the groups.

There were only a few epidemiological studies pub-
lished in India and the results of those varied to a
large extent. The variation of prevalence reported
in India is because of varying socio demographic
proϐiles, cultural practices and ethnicities. Also,
the prevalence of COPD estimates was not accurate.
There were few large-scale epidemiological studies
conducted in India witnessed the prevalence varied
signiϐicantly (Mahesh et al., 2009; Jindal et al., 2006).
In one of the epidemiological studies conducted in
India, in 2012, the prevalence of COPD was found to
be ranging from 1.1% in Mumbai to 10% in Trivan-
drum (Jindal et al., 2012). In a similar global study
conducted by Burney et al., the prevalence of COPD
in Indian cities was found to be 6.25% (Pune), 6.8
% (Mumbai), and 16.05% (Srinagar) (Burney et al.,
2014). They also established a strong association
with poverty and smoking. This is more relevant to
India aswe have a large group of people living under
below poverty line, and it is also important how this
is mediated.

During their lifetime, women are exposed to
biomass smoke for 30 to 40 years, which is equiv-
alent to 60,000 h of exposure or inhaling a total
volume of 25 million L of polluted indoor air (Salvi
and Barnes, 2010) (Mohan et al., 2016). Reported
an interesting outcome that protease-antiprotease
balance in COPD was in tobacco exposure and
biomass exposure but was different than the con-
trols (Mohan et al., 2016). The high incidence of
COPD in non-smokers was associated with indoor
air pollution lead by biomass combustion (Bakr
and Elmahallawy, 2012). In one of the studies
conducted in India, 53.98% of the study population
was found to be exposed to biomass (Gordon et al.,
2014). Though the proportion of patients with a
history of biomass exposure was relatively lesser
than reported earlier, 39.5% of the non- smokers
carry it as one of the risk factors.

The burden of non-smoking COPD in developing
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Table 2: Proportion of COPD patients according to age, smoking and smoking status.
Ex-smokers/Smokers Never Smokers

Number of Patients (n=206), % 125 (60.7%) 81 (39.3%)
Age±Mean 62.54±9.738 63.42±9.381
Sex, % Male 124 (99.2%) 40 (49.38%)

Female 1 (0.8%) 41 (50.61%)

Figure 1: Distribution of Ex-smokers/Smokers and Never Smokers according to number of
non-smoking risk factors for COPD

Figure 2: Mean Number of Non-smoking risk factors in both Ex-smokers/smokers and Never
Smokers:
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Table 3: Prevalence of Non-smoking risk factors in Ex-smokers/Smokers and Never Smokers:
S.No Non-smoking

Risk Factors
Total
study
popu-
lation
(n=206)

(%) Ex-
smokers
/Smokers

(n=125)

(%) Never
Smokers

(n=81)

(%) P X2

1 Outdoor pollu-
tion

44 21.35 23 18.4 21 25.92 0.
198

1.657

2 Pre-treated TB 29 14.07 19 15. 2 10 12.34 0.565 0.331
3 Co-existing

Asthma
25 12.13 7 5.6 18 22.22 0.000 12.736

4 Biomass Expo-
sure

39 18.93 7 5.6 32 39.50 0.000 36.816

5 Exposure to
indoor smoke
(Passive Smok-
ing)

23 11.16 5 4 18 22.22 0.000 16.455

6 Frequent
lower respi-
ratory tract
infection dur-
ing childhood

4 1.94 3 2.4 1 1.23 0.554 0.351

7 Occupational
Exposure

56 27.18 32 25.6 24 29.62 0.
525

0.403

nations was very high. In a study conducted in
India (Mahmood et al., 2017), it was found that
only 9.73% of the non-smokers were found to have
occupational exposure at the baseline. Still, a study
in 300 Egyptian patients reported a large popula-
tion (41.7%) caring occupational exposure as one of
the risk factors in never smokers (Bakr and Elma-
hallawy, 2012). The present observational study
reported a sizable proportion of COPD patients with
occupational exposure. However, there was no dif-
ference between the ex-smoker/smoker group and
non- smokers (27.1 vs 29.6 p = 0.403).

Outdoor air pollution is another signiϐicant con-
tributor in the developing countries owing to rapid
industrialization and increasing use of automobiles.
The connection between elevated concentrations of
outdoor air pollution and COPD exacerbation and
worsening COPDdisease status is proved to be accu-
rate, already (Arbex et al., 2009). The reported
prevalence of outdoor air pollution in India was
highly variable between 3.54% (Mahmood et al.,
2017) and 19.8% (Shameem et al., 2015). A meta-
analysis, published in 2014, reported the associa-
tion of outdoor air pollution with a rising trend of
COPD incidence and prevalence (Song et al., 2014).

History of pulmonary tuberculosis (PTB) is themost
common co-morbid condition found to be present

in non- smoking COPD patients. The impairment
of respiratory function in pulmonary TB patients is
reported very long ago—the airϐlow obstruction in
61% of 1533 TB patients. Lam et al. reported that
a history of TB was an independent predictor of air-
ϐlow limitation with OR 1.37 after adjusting sex, age
and smoking exposures (Lam et al., 2010). PTB was
present in 32.74%and21.9%of never smoker COPD
patients in Indian Studies (Mahmood et al., 2017;
Shameem et al., 2015). In this study, we report the
prevalence of PTB as a risk factor in non- smok-
ers and ex-smokers/smokers to be similar (12.34%
vs 15. 2% p=0.331). Though it is the lowest pro-
portion reported, the total number of PTB patients
were nearly the same as reported by (Kant et al.,
2019). This becomes more important in a country
like India, where the disease is endemic (Mahmood
et al., 2017).
AsthmaandCOPDwere chronic respiratorydiseases
affecting larger and smaller airways, and the clini-
cal manifestations overlap with each other. Long-
standing asthma as a risk factor for COPD. The
proportion of patients with asthma develop COPD
was reported to higher. In observational stud-
ies conducted in India, it was found that asthma
was the risk factor for about 14.16% (P=0.003)
and 37.50%(P<0.0001) of non-smoking patients to
develop COPD (Mahmood et al., 2017; Shameem
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et al., 2015). In our study, we witnessed 39.5%
of non-smokers had co-existing asthma as a risk
factor which was statistically more signiϐicant than
smokers (P<0.00) X2=12.736. An epidemiological
study reported that having asthma increases the risk
up to twelve-fold for developing COPD over time
than thosewithout asthma, after adjusting for smok-
ing (Silva et al., 2004). Frequent lower respiratory
tract infection during childhood were least com-
monly reported risk factor in both groups (3 in-
smokers/smokers vs 1 in never smokers).

CONCLUSION

Chronic Obstructive Pulmonary Disease is a multi-
factorial disease affecting the quality of life by com-
promising the functional capacity of lungs. The
most common and established risk factor for COPD
is cigarette smoking, but also other factors such as
indoor and outdoor air pollutants might increase
the risk of COPD. The prevalence of non-smoking
COPD in developing countries was very high, and
there was found to be widely variable between
studies. Biomass fuel is the primary source for
cooking in developing countries. COPD caused by
exposure to smoke from biomass fuels were mostly
seen in women with the presence of lower BMI
andmore clinical symptoms, and the co-morbidities
were mostly allergic rhinitis. Bronchial asthma and
the COPD classiϐication were mostly Grades B, and
D. COPD is no more solely conϐirmed or diagnosed
with FEV1. Assessment of symptoms and exacer-
bations were vital to diagnose and determine the
severity of the COPD of a patient. The studies have
begun to study the phenotypic differences recently.
There were different phenotypes proposed in the
last few years, but the evidence support to clas-
sify the patient group was inconclusive. The pro-
cess of phenotyping emerges as a need to strat-
ify patients with a similar presentation to provide
them with optimum care. Co-morbidities should be
actively sought and duly addressed therapeutically.
Differential therapy response cannot be ruled out in
COPD patients of with and without a smoking his-
tory. Further research in non-smoking COPD pop-
ulation would facilitate in developing an appropri-
ate treatment region for these two groups of COPD
patients.
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