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Prevalence and determinants of chronic obstructive 
pulmonary disease among a sample of adult smokers 
in Baghdad, Iraq, 2014
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ABSTRACT This cross-sectional study was conducted to estimate the prevalence and identify determinants of 
chronic obstructive pulmonary disease (COPD) among a convenience sample of 325 adult smokers in Baghdad, 
Iraq, 2014. Beside demographic variables, participants had Lung Function Questionnaire to assess respiratory 
symptoms; individuals with a score of ≤18 had a spirometry examination. Those with FEV1/FVC ratio <70% 
had post bronchodilator spirometry; those with FEV1/FVC% of <70% and <200 ml improvement of FEV1 were 
considered COPD cases. Staging of COPD is done according to the degree of FEV1 reduction. The prevalence of 
COPD was 15.1% (95% confidence interval 11.5-19.4%); 62.5% had moderate and 27.1% had severe COPD. Only 
12.5% had a prior physician diagnosis. Age >55 (OR=2.14, 95% confidence interval = 1.04-4.39), and pack year 
smoking >40 (OR =5.37, 95% confidence interval = 1.70-16.91) were the significant independent determinants.  All 
adult smokers should have a spirometry testing and counseled to stop smoking. 

انتشار وعوامل خطورة مرض الانسداد الرئوي المزمن في عينة من البالغين المدخنين في بغداد، العراق، 2014
فارس حسن اللامي، زينب سالم كاظم 

الخلاصــة: اجريــت هــذة الدراســة القطعيــة عــى عينــة مناســبه مــن 325 مــن البالغــن المدخنــن لتقديــر مــدى انتشــار مــرض الانســداد الرئــوي المزمــن 
وبعــض عوامــل الخطــورة الكامنــة وراء انتشــاره في بغــداد, العــراق 2014 . اضافــة الى الخصائــص الديموغرافيــة تــم تقديــم "اســتبانة وظائــف الرئــة" 
لتحديــد الاعــراض التنفســية وتــم فحــص وظائــف الرئــة لــكل شــخص يســجل 18 او اقــل في هــذا الاســتبيان. اذا كانــت نســبة FEV1\FVC أقــل مــن 
70% يعــاد الفحــص بعــد اســتعمال الموســعات القصبيــة اذا كانــت النســبة اقــل مــن 70% مــع تحســن اقــل مــن 200 مــل في ال FEV1 اعتبرهــذا دليــل عــى 

وجــود مــرض الانســداد الرئــوي المزمــن. كان معــدل انتشــار المــرض 15.1%. 62.5% منهــم مــن النــوع المتوســط و 27.1% مــن النــوع الشــديد وان %12.6 
فقــط كان لديهــم تشــخيص ســابق للمــرض مــن قبــل طبيــب. اظهــر تحليــل الانحــدار اللوجســتي وجــود علاقــة معتــدة بــن المــرض والتدخــن اكثــر 
مــن 40 باكيــت ، وازديــاد الســن اكثــر مــن 55 ســنة. يــوصى باجــراء فحــص وظائــف الرئــة لجميــع البالغــن المدخنــن وتقديــم المشــورة لــرك التدخن.

Prévalence et déterminants de la bronchopneumopathie chronique obstructive dans un échantillon de 
fumeurs adultes à Bagdad (Iraq) en 2014

RÉSUMÉ La présente étude transversale a été conduite dans le but d’estimer la prévalence de la 
bronchopneumopathie chronique obstructive (BPCO) et d’identifier ses déterminants dans un échantillon 
de commodité de 325 fumeurs adultes à Bagdad (Iraq) en 2014. En plus des variables démographiques, les 
participants devaient remplir un questionnaire sur les fonctions pulmonaires afin d’évaluer les symptômes 
respiratoires. Les individus ayant obtenu un score inférieur ou égal à 18 devaient se soumettre à un test de 
spirométrie. Ceux qui présentaient un rapport VEMS/CVF (volume maximal expiré pendant la première seconde 
d'une expiration forcée/capacité vitale forcée) inférieur à 70 % avaient une spirométrie post-bronchodilatateur  ; 
ceux avec un rapport VEMS/CVF de moins de 70 % et une amélioration du VEMS inférieure à 200 ml étaient 
considérés comme des cas de BPCO. Les stades de la BPCO sont déterminés en fonction du degré de diminution 
du VEMS. La prévalence de la BPCO était de 15,1 % (intervalle de confiance à 95 % = 11,5-19,4 %), 62,5 % souffraient 
de BPCO modérée et 27,1 % d’une BPCO sévère. Un diagnostic médical avait été posé au préalable pour 
seulement  12,5  % des participants. Un âge supérieur à 55 ans (OR = 2,14, intervalle de confiance à 95 % =  1,04-
4,39), et une consommation de paquets-année supérieure à 40 (OR = 5,37, intervalle de confiance à 95 %  = 1,70-
16,91) était les déterminants indépendants significatifs.  Tous les fumeurs adultes devraient bénéficier d’un test de 
spirométrie et de conseils pour arrêter de fumer.
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Introduction

Chronic obstructive pulmonary disease 
(COPD) is an important and grow-
ing cause of morbidity and mortality 
worldwide (1–3). The WHO Global 
Burden of Disease Project estimated 
that COPD was the fifth leading cause 
of death worldwide in 2001 and will be 
the third leading cause by 2020 (1). It 
is a preventable and treatable disease 
characterized by airflow limitation that 
is not fully reversible (3).

In the early stages, COPD can be 
symptomless; later long episodes of 
coughing, often with sputum produc-
tion, develops. In the later stages, when 
a large portion of the lung capacity may 
already have been lost, symptoms of 
dyspnoea on exertion will develop. Usu-
ally COPD is diagnosed in the later 
stages, and this diagnostic delay may 
either be due to the patient’s gradual 
adaptation to a decreasing lung function 
or because doctors are unaware of, or 
not responding to, the symptoms (4).

The major risk factor for COPD is 
cigarette smoking (5), other irritants 
such as domestic fuel, air pollution and 
chemical fumes or dust from the en-
vironment or workplace can also con-
tribute. Older age and male sex are also 
associated with COPD (6). Spirometry 
is needed to make a confident diagno-
sis of irreversible airway obstruction: 
(post-bronchodilator FEV1/FVC < 0.7 
according to GOLD guidelines (3).

Although around 90% of deaths 
due to COPD occur in low- or middle-
income countries, very few data on the 
prevalence of this illness are available in 
these countries (7). In one large study 
done in the Middle East and North 
Africa, which included a large sam-
ple of individuals aged > 40 years in 
10 countries, the overall prevalence 
of COPD was 3.6% (8). Prevalence 
increases considerably with age and 
intensity of smoking, and can vary from 
25% in a general smoking population to 

approximately 50% in an elderly smok-
ing population (9–11). 

The objective of the current study 
was to estimate the prevalence of 
COPD among a sample of adult smok-
ers in Baghdad and to identify certain 
determinants underlying its develop-
ment.

Methods

Sample
A cross-sectional study was conducted 
in 3 primary health care centres in 
Baghdad, Iraq, during the period 1 
May–30 October 2014. There are 118 
PHCCs in Al Karekh Directorate of 
Health (western Baghdad) and 116 
in Al Rusafa (eastern Baghdad). After 
discussion with the officials at the 2 
directorates of health, we made a con-
venience selection of 3 centres where 
we had determined that the catchment 
populations included different socio-
economic classes.

The sample size was calculated using 
the formula n = z2pq/d2

n = (1.96)2 × 0.15 × 0.85/(0.04)2

n = 318
We selected 325 individuals to be 

included in our study. We invited all cur-
rent or former cigarette smokers aged 
≥ 35 years attending these 3 primary 
health care centres for any reason other 
than respiratory problems and who 
fulfilled the inclusion criteria to partici-
pate in the study until we achieved the 
required sample size. There were no 
refusals to participate. Pregnant women 
and those with contraindications to 
bronchodilators were excluded. 

Previously, a pilot study was done on 
10 smokers aged ≥ 35 years in one of the 
selected primary health care centres to 
assess the validity of the questionnaire 
and the time needed to complete the 
questionnaires and having the spirom-
etry test. No changes were made to the 
questionnaire and the time allocated to 
complete the tests was adequate.

Data collection 
Two questionnaires were used and 
completed by the investigator through 
direct interviews with the study par-
ticipants. The first included questions 
on sociodemographic data: age, sex, 
residence, occupation, education, and 
income. Smoking history was docu-
mented as current or former smoker be-
sides the number of cigarettes smoked 
per day and years of smoking. Pack years 
smoking was calculated by multiplying 
number of cigarette smoked per day 
by years of smoking divided by 20 (no. 
of cigarettes per pack) (2). This was 
categorized into 3 groups: 1–20, 21–40 
and > 40.

History of comorbid chronic dis-
eases, including hypertension, diabetes 
and liver or renal diseases, and any pre-
vious diagnosis of chronic bronchitis, 
emphysema or COPD was recorded.

The second questionnaire was 
the Lung Function Questionnaire, 
which comprises 5 questions scored 
on a 5-point Likert scale (very often 
= every day, often = most days of the 
week, sometimes = 1–2 times per week, 
rarely = < 1 time per week, never = 0 
times per week), with lower scores 
indicating increased risk of airflow ob-
struction (12). The questionnaire was 
administered via face-to-face interview 
by one of the researchers (ZS). The first 
3 questions asked about how often the 
patients experienced coughing up mu-
cus, wheezing and shortness of breath 
during physical activity. A total score of 
≤ 18 suggests an increased risk of airway 
obstruction (12): all individuals with a 
score of ≤ 18 on the questionnaire were 
given a pulmonary function test using 
the spirometer.

Spirometry 
Spirometry was performed according 
to the recommendations of the Ameri-
can Thoracic Society (13). We used 
the Discovery 2 portable spirometer 
(Futuremed). Every patient who had 
FEV1/FVC < 70% then underwent 
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post-bronchodilator spirometry, using 
2 puffs 1 minute apart of inhaled Ven-
tolin, and after 30 minutes spirometry 
was repeated; FEV1/FVC % < 7 0% 
and < 200 mL improvement of FEV1 
is considered irreversible obstruction 
(COPD). Staging of COPD was then 
done according to the GOLD clas-
sification (3): mild FEV1/FVC < 0.7 
FEV1 ≥ 80% of predicted, moderate 
FEV1 < 0.7 FEV1 ≥ 50–< 80% of pre-
dicted, severe FEV1\FVC < 0.7 FEV1 
≥30–<50% of predicted and very severe 
FEV1\FVC <0.7 FEV1 < 30% of pre-
dicted.

Statistical analysis
We used SPSS, version 20, for data en-
try and analysis. The chi-squared test 
of independence was used to test the 

association between variables. Logistic 
regression analysis was applied with the 
presence of COPD as the outcome vari-
able and the demographic and smoking 
characteristics as independent variables. 
Odds ratio (OR) and its 95% confi-
dence interval (CI) were calculated; P-
value < 0.05 was considered statistically 
significant.

Ethical approval 

Ethical approval was obtained from 
the health research committee in the 
Iraqi Ministry of Health and the Iraqi 
Board of Medical Specializations. All 
participants were informed about the 
study and verbal approval was obtained 
before enrolment. 

Results

From the total sample of 325 smok-
ers and ex-smokers of both sexes, 273 
(84%) were males. The mean age was 
51.1 [standard deviation (SD) 10.8] 
years. All were urban residents. Fur-
ther demographic characteristics are 
detailed in Table 1. 

Chronic disease was present in 
46.5% of the participants, hyperten-
sion in 37.8%, diabetes in 18.8% and 
ischaemic heart diseases in 6.5%. The 
study sample included current smok-
ers (85.8%) and ex-smokers (14.2%). 
Mean pack years smoking was 40.7 (SD 
30.2). 

We found that 282 (86.8%) par-
ticipants scored ≤ 18 on the Lung 

Table1. Distribution of the study group according to chronic obstructive pulmonary disease (COPD) status and 
sociodemographic characteristics

Sociodemographic characteristics With COPD (n = 48) Without COPD (n = 270) χ2 P-value

No. % No. %

Age (years)

35–44 2 2.0 100 98.0 

25.5 < 0.01
45–54 17 16.8 84 83.2

55–64 14 20.9 53 79.1

≥ 65 15 31.2 33 68.8

Sex

Male 40 15.0 227 85.0
0.017 0.897

Female 8 15.7 43 84.3

Education

Illiterate/primary 11 23.9 35 76.1

4.01 0.134Secondary 19 15.7 102 84.3

Higher 18 11.9 133 88.1

Occupation

Unemployed 19 44.2 24 55.8

32.99 < 0.001Employed 25 10.7 219 89.3

Homemaker 4 12.9 27 87.1

Income a

Low 22 21.6 80 78.4

4.94 0.084Middle 21 12.3 150 87.7

High 5 11.1 40 88.9

Crowding index

> 2 29 19.5 120 80.5
4.17 0.041

≤ 2 19 11.2 150 88.8
aLow income > 500 000 Iraqi Dinars; middle income 500 000–1 300 0000 Iraqi Dinars; high income > 1 300 000 Iraqi Dinars.
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Function Questionnaire, i.e. were at risk 
of COPD (Figure 1). All were given 
the pulmonary function (spirometry) 
test; this was obstructive in 59 (20.9%) 
participants. Those who showed an ob-
structive pattern had post-bronchodi-
lator spirometry and in 48 (81.3%) the 
obstruction was irreversible, i.e. COPD. 
The remaining 11 (18.7%) showed re-
versible obstruction (asthma) (Figure 
1). 

The prevalence of COPD among 
the study sample was 15.1% (95% CI: 
11.5–19.4%): 10.4% had mild (stage 
I), 62.5% had moderate (stage II) and 
27.1% had severe (stage III) COPD. Of 
the 48 participants identified as having 
COPD, only 7 (14.6%) had been previ-
ously diagnosed with chronic bronchitis 
by a physician, and only 1 (2.1%) with 

COPD, i.e. 40 (83.3%) of the patients 
with COPD had not been previously 
diagnosed.

All 216 (66.5%) participants with 
scores ≤ 18 but who had a normal result 
for spirometry are considered at risk of 
developing COPD according to the 
GOLD classification (3). The mean 
score was 13.9 (SD 3.6); all participants 
diagnosed with COPD in our study 
scored between 7 and 15. 

The prevalence of COPD is signifi-
cantly higher with older age (P < 0.01); 
the highest prevalence was reported 
in the age group ≥ 65 years (31.2%) 
(Table 1). There was almost equal dis-
tribution between males (15.0%) and 
females (15.7) (P = 0.897). (Table 1). 
Education level was not a statistically 

significant factor for COPD in our par-
ticipants (P = 0.134).

The prevalence of COPD was great-
er among unemployed participants 
(44.2%). Only 5.3% of government em-
ployees had COPD (P < 0.01). It was 
also significantly more prevalent among 
those living where the crowding index 
was > 2 (19.5%) (P = 0.041). 

Similarly, COPD prevalence was 
greater among those who had other 
chronic diseases (20.7%) than those 
without (10.4%) (P = 0.011) (Table 2).

Prevalence of COPD was signifi-
cantly higher with increasing pack years 
smoking. The prevalence was 21.4% 
among those with > 40 pack years 
followed by 19.4% among those with 
21–40 pack years and only 3.9% among 

325 adults ≥35 years with smoking history

Screened by LFQ

282<18 43>18

Perform spirometry

59 obstructions 216 normal
7 unable to 

complete the test

Post bronchodilator spirometry

48 with COPD 11 with asthma

Figure 1. Schema showing classification of the study sample throughout the study and final assessment  
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those with ≤ 20 pack years (P = 0.001) 
(Table 2).

Logistic regression was used to 
identify the independent, uncon-
founded, risk factors of COPD (as the 
outcome variable). Two explanatory 
variables had a statistically significant 
association with COPD risk: pack years 
smoking, highest pack year (> 40) (OR 
=5.37; 95% CI: 1.70–16.91, P = 0.004) 
and pack year 21–40 (OR = 5.15; 95% 
CI: 1.62–16.29, P = 0.005), and older 
age (≥ 55 years) (OR =2.14, 95% CI: 
1.04–4.39, P = 0.038) (Table 3).

The remaining variables (sex, marital 
status, education level, crowding index, 
body mass index, presence of chronic 
disease) had no statistically significant 
association with the outcome.

Discussion

The prevalence of COPD has been 
widely reported from several countries 
mainly the developed countries. There 
is a wide variation in the prevalence 
reported from different countries due to 
differences in methodology, diagnostic 
criteria and type and age of population 
included.

In the current study on adult smok-
ers aged ≥ years, the risk of getting 
COPD was 86.8%, and the prevalence 
of COPD was 15.1%. This is similar to 
the prevalence reported in studies from 
Sweden (14%), Spain (15%), the Unit-
ed States of America (USA) (14.2%), 
Germany (13.2%) and Turkey (18.1%) 
(14–18). It is higher than the preva-
lence reported in the BREATHE study, 
which was conducted in Egypt (3.5%), 

Jordan (5.4%), Lebanon (5.3%), Syria 
(6.1%) and the United Arab Emirates 
(1.9%) (8). The difference in prevalence 
is because this large study included the 
general population, i.e. smokers and 
non-smokers, which accounts for the 
lower prevalence. 

More than two-thirds of COPD 
cases in the current study were mod-
erate stage; more than a quarter had 
severe and only 10% had the mild type. 
Similar findings were found in Lebanon 
with 58.3% of COPD patients having 
moderate disease, 20.3% severe disease 
and 17.6% mild disease (19).

In other countries, such as Swe-
den, the USA, Japan and Korea, most 
COPD cases were mild (stage I) fol-
lowed by moderate and severe stages 
(14,16,20,21). This difference could 
be attributed to including the general 
population or the early detection of 
cases due to better health care in these 
developed countries. This is supported 
by the finding that more than 83% of 
the cases were diagnosed as having 
COPD for the first time during our 
study. This is supported by the findings 
of some other studies (19,22). There 
are 2 possible explanations for the low 
number of diagnoses of COPD. One 
is the reluctance of smokers to consult 
for symptoms they consider normal, 
such as cough or expectoration. Such 
patients usually seek medical help only 

Table 2. Distribution of the study group according to chronic obstructive pulmonary disease (COPD) status and comorbid 
chronic disease, body mass index (BMI) and pack years smoking 

Factor With COPD (n = 48) Without COPD (n = 270) χ2 P-value

No % No %
Chronic disease

Present 30 20.7 115 79.3
6.5 0.011

Absent 18 10.4 155 89.6
BMI

Below normal/normal 14 16.9 69 83.1

0.705 0.703Overweight 18 16.1 94 83.9

Obese 16 13.0 107 87.0

Pack years smoking

≤ 20 4 3.9 99 96.1

15.1 0.00121–40 19 19.4 79 80.6

> 40 25 21.4 92 78.6

Table 3. Multiple logistic regression with chronic obstructive pulmonary disease 
(COPD) as the dependent variable and selected explanatory variables*

Factora Odds ratio 95% confidence interval P-value

Pack years smoking 0.012

> 40 versus < 20 5.371 1.70–16.91 0.004

21–40 versus < 20 5.150 1.62–16.29 0.005

Age (years) 0.038

55 versus < 55 2.140 1.04–4.39 0.038`

P (model) < 0.001. 

Overall predictive accuracy = 84.9%. 
aThe following variables were also included in the model: sex, marital status, education level, crowding index, 
income, body mass index, presence of comorbid chronic diseases.
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when they experience dyspnoea and 
exacerbations at a relatively advanced 
stage of the disease. The second is the 
low use of pulmonary function tests by 
physicians.

Our study showed that older age 
and increased pack years smoking are 
the main factors associated with COPD 
development. Approximately 1 in 10 pa-
tients aged < 55 years and 1 in 4 patients 
aged 55 years or older had COPD, and 

22.4% of those with pack years smoking 
> 30 develop COPD compared with 
7.2% of those with pack years ≤ 30, This 
is comparable to the findings of other 
studies (19,22–24). Chronic inhaled 
cigarette smoke leads to chronic lung 
inflammatory response, which induces 
parenchymal tissue destruction and 
disrupts the normal repair mechanism 
leading to airway fibrosis and narrowing 
and a decrease in FEV1 (3). 

As this was a cross sectional study 
any causal relationship cannot be in-
ferred. Also we used a convenience sam-
ple (non-probability) which comprised 
attendees of primary health care centres. 
This could limit the generalizability of 
the study results. 
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