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OBJECTIVE: The most important risk factor for chronic obstructive pulmonary disease (COPD) is smoking. However, more than 25% of
patients do not have a history of smoking. The intent of this study is to identify characteristics of COPD patients that are non-smokers.

MATERIAL AND METHODS: The records of patients with COPD were retrospectively reviewed. Smoking history, comorbidities, exac-
erbations, biomass, and environmental tobacco smoke (ETS) exposures were identified. Also, age, gender, pulmonary function test (PFT)
values, modified Medical Research Council (MMRC) dyspnea scores were recorded. Non-smokers exposed to any of the COPD risk fac-
tors above were grouped and the data were analyzed to determine the specific characteristics of COPD that applied to them.

RESULTS: A total of 706 COPD patients were analyzed with a mean age of 67.2 + 9.4. Of these patients, 93 (13.2%) were female and 613
(86.8%) were male. Of the 706 patients, 128 (18.1%) were non-smokers. The percentage of male patients having COPD was significantly
lower in the non-smoker group (P < .001). However, biomass, ETS exposure in childhood, and a history of previous respiratory infection
were significantly higher in the non-smoker group (P < .001). The mean body mass index (BMI) was greater in non-smokers than smokers.

CONCLUSION: Non-smokers with COPD have more biomass, ETS exposure, and infection history in childhood. They also have
less impairment of airflow limitation, better symptom scores, and greater BMIs. Smoking history can be used to determine a different
phenotype.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is one of the primary causes of morbidity and mortality worldwide, with
many people dying at an early age due to COPD. The most important risk factor for COPD is smoking."

The prevalence of COPD is directly related to the frequency of smoking. The major risk factor in developing COPD is
cigarette smoking. However, more than 25% of patients do not have a history of smoking. COPD has been described
in studies with different frequency in non-smokers.>? Data related to non-smokers are limited. COPD studies gener-
ally include smokers and/or ex-smokers. Other contributing factors to developing COPD, though to a lesser degree are:
occupational exposure, past/childhood respiratory diseases, indoor and outdoor air pollution, passive smoke exposure,
biomass exposure, age, female gender, low socio-economic status, malnutrition, inadequate lung development, genetic
disorders, and asthma.

In developing countries, exposure to fuels used in cooking (caused by the burning of wood and other fuels) is an addi-
tional contributing factor for the development of COPD in women.#"!

In recent years, the term ‘phenotype’ has been used to describe different COPD subgroups.'? Like the pulmonary-cachexia
phenotype of COPD-bronchiectasis overlap syndrome, non-smoker COPD patients have also been described as a separate
phenotype in some publications.” The intent of this study is to identify the general characteristics of non-smoking COPD
patients and to determine any significant differences between non-smoking patients and those who smoke.

MATERIAL AND METHODS

The records of patients who were followed up and/or diagnosed with COPD from January to December 2018 in a ter-
tiary research and training hospital outpatient clinic were retrospectively reviewed. To be included in the study, a patient
required a ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC) of 70% or less after bron-
chodilator use.
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The authors excluded any patients from the study who had:

e An exacerbation within 4 weeks of admission, and

e Other lung diseases such as pulmonary tuberculosis,
pneumosilicosis, interstitial lung disease, pleural effu-
sion, or a history of pneumonectomy.

The following patient characteristics were identified for each
subject included in the study: smoking history, comorbidi-
ties, any acute exacerbation of COPD (AeCOPD) during the
last year, presence of bronchiectasis, biomass and passive
tobacco smoke exposures, educational level, socio-economic
status, age, gender, FEV1, FVC, FEV1/FVC ratio values, modi-
fied “Medical Research Council” (mMRC) scores, body mass
index (BMI) value (kg/m?), any pulmonary infections prior to
the age of 10 years, pulmonary symptoms (cough, sputum,
and dyspnea), any physician diagnosis history of tuberculosis
and comorbidity (heart disease, hypertension (HT), diabetes).

i

e  Patients were classified into “smoker,” “ex-smoker,” and
“non-smoker” categories based on the following definitions:

e “Non-smoker”: someone who had smoked an average of
less than 1 cigarette per day for less than 1 year or had
never smoked,

e “Ex-smokers”: those who had stopped smoking at least
12 months prior to the interview, and

e “Smokers” (current or former smokers): persons who had
smoked greater than 20 packs of cigarettes in a lifetime
or greater than 1 cigarette per day for a year.

Non-smokers exposed to COPD risk factors were grouped
and their data were analyzed to determine the specific char-
acteristics of COPD in these subjects in comparison to smok-
ers with COPD.

Exposure to environmental tobacco smoke (ETS) during child-
hood was considered positive if a household member smoked
cigarettes in the home during the subject’s childhood.

Pulmonary Function Tests (PFTs)

PFTs had been performed using a ZAN 300 device (ZAN
Messgerate, Oberthulba, Germany) in the sitting position.
The highest value of FEV1 and FVC from at least 3 techni-
cally satisfactory maneuvers differing by less than 5% was the
value used for the study for that particular patient.

Assessment of Dyspnea

“mMRC” dyspnea scale was used to determine the severity
of patients’ shortness of breath. The scale consists of 5 items
ranging between 0 and 4. The score “0” represents the best
level, whereas the score “4” indicates the poorest.

RESULTS

A total of 706 COPD patients with a mean age of 67.2 + 9.4,
including 93 (13.2%) female and 613 (86.8%) males were
included in the study retrospectively. Table 1 presents the
general characteristics of the cases. 578 (81.9%) of all cases
had a history of smoking. Of these 578 patients, 322 (45.7%
of total subjects and 55.7% of smokers) were classified as
“smokers” and 256 (36.2% of the total sample and 44.3%
of the smokers) were classified as “ex-smokers.” Of the
706 patient sample, 128 (18.1%) had never smoked.

Table 1. General Properties of all Cases

n %
Gender
Male 613 86.8
Female 93 13.2
Smoking history
Smoker 322 45.6
Ex-smoker 256 36.3
Non-smoker 128 18.1
History of tuberculosis 109 15.4
Biomass exposure 30 4.2
Acute eCOPD in last year 55 7.8
Pulmonary infection at childhood 16 2.3
ETS in childhood caused by 101 14.3
Mother 22 3.1
Father 79 11.2
Comorbid diseases (n = 636) 348 54.7
HT 202 31.8
DM 93 14.6
CHF 71 11.2
CAD 65 10.2
Lung cancer 32 5
Bronchiectasis 8 1.3
Pulmonary symptoms (n = 682)
Cough 230 33.7
Sputum 480 70.4
Dyspnea 644 94.4

The mean agewas 67.2 + 9.0 for “smokers” and 67.4 +11.3 for
“non-smokers.” There was no statistically significant differ-
ence in age between the 2 groups. There was a significant
difference in gender distribution and there were signifi-
cantly more females in the “non-smoker” group than in the
“smoker” group (P < .001). In addition, biomass exposure,
ETS exposure in childhood, and history of previous respira-
tory infection were significantly higher in the “non-smoker”
group (all P < .001). The mean BMI was higher in the “non-
smoker” (27.0 + 6.5) group than in the “smoker” (24.5 + 5.8)
(P < .001) (Table 2).

In the “non-smoker” group, the percentage of patients
who exhibited more severe symptoms (mMRC 3-4) was
significantly lower than in the “smoker” group. The sputum
symptom was significantly lower in the “non-smoker” group.
The respiratory function parameters of FEV1 percentage
(FEV1%) and FEV1/FVC ratio were compared between the
2 groups and found to be significantly greater in the non-
smokers vs. smokers (Table 3).

Similarly, both the non-smoker and smoker groups had a
lower level of education (primary school, literate or illiter-
ate) (92.1%). Although it was not statistically significant, the
number of high school and/or university graduates was higher
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Table 2. General Properties of the Cases

Non-smoker (n = 128)

n(%)

Gender

Female 53 (41.4)
Male 75(58.6)
History of tuberculosis 27(21.1)
Biomass exposure 25(19.5)
Pulmonary infection at childhood 14(10.9)
ETS in childhood caused by

Mother 15(11.7)
Father 50 (39.1)
Comorbid diseases* 75(66.4)
HT 43(38.1)
DM 22(19.5)
CHF 20(17.7)
CAD 11 (9.7)
Bronchiectasis 6 (5.3)
Lung cancer 2 (1.8)
Pulmonary symptoms

Cough 60(48.4)
Sputum 75(60.5)
Dyspnea 116(93.5)
Acute eCOPD in last year mean 15(11.7)
mMRC

0-2 29(23.0)
3-4 97(77.0)
Body mass index 27.0+ 6.5

Numbers with significant p values are shown in bold.

for the non-smokers. The income levels for patients in both
groups were similar.

DISCUSSION

In the study, 80-90% of all COPD cases are attributed to
smoking and there is a positive relationship between smok-
ing and COPD prevalence.”> COPD can also be seen in
non-smokers. Although there are studies about the role of
risk factors in non-smoker COPD patients, we also aimed
to determine the different characteristics and risk factors for
non-smoker COPD patients.

Table 3. PFT of all Cases

Non-smoker Smoker/Ex-smoker P
FEV, (%) 39.1 +16.0 34.0 +14.4 .000
FEV, (L) 0.89 + 0.41 0.91 + 0.41 .688
FVC (%) 51.0+17.0 48.2 +17.0 .091
FVC (L) 1.53 + 0.66 1.66 + 0.65 .045
FEV,/FVC 59.7 +£12.0 54.3 +10.3 .000

Smoker/ex-smoker (n = 578)

n(%) P

40(6.9) .000

538(93.1)

82(14.2) .069
5(0.9) .000
2(0.3) .000
7(1.2) .000

29 (5.0) .000

273(52.2) .006

159(30.4) >.05

71(13.6) >.05
51(9.8) .023

54(10.3) >.05
2(0.4) .001
30(5.7) >.05

170(30.5) .000

405 (72.6) .008

528(94.6) >.05
40(6.9) .099

84(14.8)

484(85.2) .033

245+5.38 .000

When compared the smoker group with the non-smoker
group, biomass exposure, childhood ETS exposure from par-
ents, history of previous respiratory infection, and the pres-
ence of bronchiectasis were higher. The rate of female patients
was higher. In addition, the rate of patients who were more
symptomatic was lower and FEV1% and FEV1/FVC ratios
were higher. BMI was also higher in the non-smoker group.

While the major risk factor for COPD is smoking, 25-45%
of patients with COPD have never smoked,*® more than
82% of our cases have a history of smoking and 18% are a
non-smoker.

The rate of non-smokers in patients with COPD has been given
at varying rates in various studies (9.4-68.6%). Especially in
studies performed in India, it is stated that such higher rates
were seen due to the fact that some studies in India were
performed with respiratory system questionnaires. The rate
decreases in studies where the diagnosis is made by spirom-
etry."*"> A lower rate was found in our study as in the west.

In our study, a history of tuberculosis was detected in 21.1%
of non-smoker cases and was found to be significantly higher
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than smoker cases. This rate is even higher in studies per-
formed in India and Africa.''® This is attributed to the high
prevalence of pulmonary tuberculosis in these countries.
Although the prevalence of pulmonary tuberculosis has
decreased in our country, its high rate can be attributed to the
high prevalence of tuberculosis in the past.

Biomass exposure may be the greatest risk factor for COPD
globally.”” Biomass exposure was present in 4.2% of all COPD
cases, while this rate was 19.5% in the non-smoker group.
In studies performed in India, this rate rises to 50% because
biomass is used for heating and cooking in 70% of the peo-
ple in India."™ However, in a study conducted in Finland and
Sweden in 2001, a similar relationship was found, although
the rate was not so high.'®

ETS exposure is known to be a risk factor for COPD." The
prevalence of childhood ETS exposure in non-smokers was
significantly higher (approximately 3 times) than the others
in this study. In other studies, data on ETS are not included
much. However, we found that ETS is also an important cause
of COPD in non-smokers.

In this study, we detected a history of pulmonary infection
in 10.9% of patients with non-smoker COPD in childhood.
And this rate was found statistically significantly higher when
compared to the rate in smokers. In another study, we found
that severe pulmonary infection in childhood is associated
with decreased lung function.?®

Male gender, older age, occupational exposure, and low
socio-economic status are some of the other known risk fac-
tors of COPD. More than 80% of the patients included in our
study were male. In the study of Jing et al., almost all cases
of smoker COPD were male, while the rate of men in non-
smokers was also reported to be much higher than in our
study. Although non-smoker COPD cases were reported to be
younger than smokers, the mean age of our cases was similar
in both groups.’"?" In the study of Jing et al.,?? the mean age
of smokers and non-smoker COPD was also similar.

Although lower socio-economic status was reported to be
an important risk factor for COPD in non-smokers, income
levels were similar in smokers and non-smokers in our study.

Similar to the previous studies, FEV/FVC and FEV1% values
were also higher in the non-smoker group in our study.'>?? In
other words, airway restriction is less in non-smoker patients.
This has been attributed to the chronic inflammation, narrow-
ing of the small airways, destruction of the parenchyma, and
reduction of the alveolobronchial handles caused by smok-
ing in smokers.

In our study, it was observed that the non-smoker group
had better symptom scores. The rate of patients with mMRC
score 0-2 was higher in the non-smoker group, and the rate
of patients with mMRC score 3-4 (more symptomatic) was
lower in the non-smoker group. Whereas, in the study of Jing
et al., no difference was observed between the non-smoker
and smoker groups when the patients were divided based on
mMRC scores lower and higher than 1.2

Chronic cough and sputum due to increased mucus pro-
duction in major airways are the main symptoms of
COPD.” When we evaluated all our cases, it was found that
respiratory complaints (cough, sputum, dyspnea) were higher
than the literature.???* In their study, Jing et al. reported a
higher prevalence of both cough and sputum in smokers. In
our study, we found that those sputum symptoms were higher
in the smokers but cough symptoms were higher in the non-
smoker.?? Bajpai et al. found that the cough symptom was
higher in the non-smokers, and the complaints of shortness
of breath and sputum were higher in the smokers." We con-
clude that the cough symptom may be less pronounced in
smokers because it is attributed to smoking. In addition,
cough symptoms may be higher in our non-smoker group
because of the higher frequency of bronchiectasis.

Cheng et al. reported that patients with frequent AeCOPD
history had more smoking history.>* However, in our study, no
significant difference was observed between the non-smoker
and smoker groups in the last 1 year.

It has long been found that nicotine has mild metabolic
effects and suppresses appetite.?> In our cases, non-smokers
were also fatter than those who smoked, and this result was
found in the study of Ji et al. Our finding was similar to that
study.?!

The most common additional diseases in COPD patients
were: HT, diabetes mellitus (DM), congestive heart failure
(CHF), and coronary heart disease (CHD).?? Consistent with
the literature, presence of HT, DM and CHD were similar in
smokers and non-smokers, while CHF was more frequent in
non-smokers in our study.

LIMITATION

There are limitations for this study that should be considered.
First, it is a retrospective study, and data collection was based
on medical records. Second, this was a cross-sectional study,
whereas a prospective cohort study is required to evaluate
whether differences in lung function decline and treatment
responses exist between smokers and non-smokers with
COPD.

CONCLUSION

COPD is a very complex disease that is widespread all over
the world with high mortality and morbidity. Efforts to deter-
mine phenotypes are going on due to the wide variety and
diversity of patients. Non-smokers with COPD have more
biomass exposure, ETS exposure, and infection history in
childhood. They also have less impairment of airflow limi-
tation, better symptom scores, higher BMI. Smoking history
may be a feature that can be used to determine a different
phenotype.

Ethics Committee Approval: This study approved by Ethics com-
mitee of University of Health Sciences, Dr Suat Seren Chest Diseases
and Surgery Research and Training Hospital (Approval No:
2.1.2018/13).

287



288

Turk Thorac ) 2021; 22(4): 284-288

Informed Consent: Verbal informed consent was obtained from the
patients who agreed to take part in the study.

Peer Review: Externally peer-reviewed.

Author Contributions: Supervision — EG., G.P, S.D., A.A.; Design —
FEG., GK., C.A., M.Y.,, M.B.; Concept - G.P, M.T.,, M.G., S.D.; Resources
-EG., AA,, GK, M.G, C.A.; Materials - G.P, M.T,, M.B,, M.Y,, CA.;
Data Collection and/or Processing — EG., G.P, GK., S.D., A.A.,, M.T;
Analysis and/or Interpretation — C.A., M.B.,, M.G., M.Y., M.T;; Litera-
ture Search — EG., G.R, S.D.,, A.A., M.Y., C.A.; Writing Manuscript —
FEG., G.P, GK., AA.,, M.B., C.A.; Critical Review - EG., G.R, M.G.,
M.B., C.A.

Conflicts of Interest: The authors have no conflict of interest to
declare.

Financial Disclosure: The authors declared that this study has
received no financial support.

REFERENCES

1. GOLD Executive Committee. Global Strategy for the Diagnosis,
Management and Prevention of Chronic Obstructive Pulmonary
Disease; 2020.

2. Lee SH, Hwang ED, Lim JE et al. The risk factors and char-
acteristics of COPD among nonsmokers in korea: an analysis
of KNHANES IV and V. Lung. 2016;194:353-361. [CrossRef]

3. Halbert RJ, Natoli JL, Gano A et al. Global burden of COPD:
systematic review and meta-analysis. Eur Respir J. 2006;28:523-
532. [CrossRef]

4. Townend J, Minelli C, Mortimer K et al. The association
between chronic airflow obstruction and poverty in 12 sites of
the multinational BOLD study. Eur Respir J. 2017;49:1601880.
[CrossRef]

5.  Gershon AS, Warner L, Cascagnette P Victor JC, To T. Lifetime
risk of developing chronic obstructive pulmonary disease: a
longitudinal population study. Lancet. 2011;378:991-996.
[CrossRef]

6. Salvi SS, Barnes PJ. Chronic obstructive pulmonary disease in
non-smokers. Lancet. 2009;374:733-743. [CrossRef]

7. Jindal SK. A health perspective of indoor air pollution. Indian
J Med Res. 2007;126:409-411.

8. Mortimer K, Gordon SB, Jindal SK et al. Household air pol-
lution is a major avoidable risk factor for cardiorespiratory dis-
ease. Chest. 2012;142:1308-1315. [CrossRef]

9. Corlateanua A, Mendez Y, Wang Y et al. Chronic obstructive
pulmonary disease and phenotypes: A state-of-the-art. Pulmo-
nology. 2020;26:95-100. [CrossRef]

10. Sana A, Somda SMA, Meda N, Bouland C. Chronic obstructive
pulmonary disease associated with biomass fuel use in women:
A systematic review and meta-analysis. BMJ Open Respir Res.
2018;12:5. [CrossRef]

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Eisner MD, Anthonisen N, Coultas D et al. An official american
thoracic society public policy statement: novel risk factors and
the global burden of chronic obstructive pulmonary disease. Am
J Respir Crit Care Med. 2010;182:693-718. [CrossRef]

Han MK, Agusti A, Calverley PM et al. Chronic obstructive
pulmonary disease phenotypes: the future of COPD. Am J Respir
Crit Care Med. 2010;182:598-604. [CrossRef]

Kamal R, Srivastava AK, Kesavachandran CN. Meta-analysis
approach to study the prevalence of chronic obstructive pulmo-
nary disease among current, former and non-smokers. Toxicol
Rep. 2015;2:1064-1074. [CrossRef]

Mahmood T, Singh RK, Kant S et al. Prevalence and etiological
profile of chronic obstructive pulmonary disease in nonsmokers.
Lung India. 2017;34:122-126. [CrossRef]

Bajpai J, Kant S, Bajaj DK et al. Clinical, demographic and
radiological profile of smoker COPD versus nonsmoker COPD
patients at a tertiary care center in north india. / Fam Med Prim
Care. 2019;8:2364-2368. [CrossRef]

Ehrlich RI, White N, Norman R et al. Predictors of chronic
bronchitis in south african adults. Int J Tuberc Lung Dis.
2004;8:369-376.

Salvi S, Barnes PJ. Is exposure to biomass smoke the biggest
risk factor for COPD globally? Chest. 2010;138:3-6. [CrossRef]
Lindstrom M, Kotaniemi J, Jonsson E, Lundbidck B. Smoking,
respiratory symptoms, and diseases: a comparative study
between northern sweden and northern finland: report from the
finess study. Chest. 2001;119:852-861. [CrossRef]

van Koeverden |, Blanc PD., Bowler RP, Arjomandi M. Sec-
ondhand tobacco smoke and COPD risk in smokers: a COP-
DGene study cohort subgroup analysis. COPD. 2015;12:182-
189. [CrossRef]

de Marco R, Accordini S, Marcon A et al. Risk factors for
chronic obstructive pulmonary disease in a european cohort of
young adults. Am J Respir Crit Care Med. 2011;183:891-897.
[CrossRef]

Ji W, Lim MN, Bak SH et al. Differences in chronic obstructive
pulmonary disease phenotypes between non-smokers and
smokers. Clin Respir J. 2018;12:666-673. [CrossRef]

Zhang )., Lin XF Bai CX. Comparison of clinical features
between nonsmokers with COPD and smokers with COPD: a
retrospective observational study. Int | Chron Obstruct Pulmon
Dis. 2014;9:57-63. [CrossRef]

Zhong N, Wang C, Yao W et al. Prevalence of chronic obstruc-
tive pulmonary disease in China: A large, population-based sur-
vey. Am J Respir Crit Care Med. 2007;176:753-760. [CrossRef]
Cheng Y, Tu X, Pan L et al. Clinical characteristics of chronic
bronchitic, emphysematous and ACOS phenotypes in COPD
patients with frequent exacerbations. Int | Chron Obstruct
Pulmon Dis. 2017;12:2069-2074. [CrossRef]

Mineur YS, Abizaid A, Rao Y et al. Nicotine decreases food
intake through activation of POMC neurons. Science.
2011;332:1330-1332. [CrossRef]


https://doi.org/10.1007/s00408-016-9871-6
https://doi.org/10.1183/09031936.06.00124605
https://doi.org/10.1183/13993003.01880-2016
https://doi.org/10.1016/S0140-6736(11)60990-2
https://doi.org/10.1016/S0140-6736(09)61303-9
https://doi.org/10.1378/chest.12-1596
https://doi.org/10.1016/j.pulmoe.2019.10.006
https://doi.org/10.1136/bmjresp-2017-000246
https://doi.org/10.1164/rccm.200811-1757ST
https://doi.org/10.1164/rccm.200912-1843CC
https://doi.org/10.1016/j.toxrep.2015.07.013
https://doi.org/10.4103/0970-2113.201298
https://doi.org/10.4103/jfmpc.jfmpc_347_19
https://doi.org/10.1378/chest.10-0645
https://doi.org/10.1378/chest.119.3.852
https://doi.org/10.3109/15412555.2014.922173
https://doi.org/10.1164/rccm.201007-1125OC
https://doi.org/10.1111/crj.12577
https://doi.org/10.2147/COPD.S52416
https://doi.org/10.1164/rccm.200612-1749OC
https://doi.org/10.2147/COPD.S140231
https://doi.org/10.1126/science.1201889

