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I.
Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a preventable and treatable disease with some
significant extra pulmonary effects that may contribute to the severity in individual patients. Its pulmonary
component is characterized by airflow limitation that is not fully reversible. The airflow obstruction is usually
both progressive and associated with an abnormal inflammatory response of the lungs to noxious particles and
gas. [1] It is a major cause of chronic morbidity and mortality throughout the world and is currently the fourth
leading cause of death.[2] Contemporarily, the diagnosis and classification of chronic obstructive pulmonary
disease (COPD) is based on spirometric assessment only.[3] Based on studies of pulmonary function, it has
recently been suggested that females may be more susceptible than males to the deleterious effects of smoking
with regard to development of COPD.[4, 5] Several studies have demonstrated greater susceptibility among
women to develop COPD by demonstrating larger reductions in FEV1, after adjustment for smoking intensity,
among female smokers compared with male smokers. The aim of the present study was to determine whether
gender difference is present in COPD and indirectly to determine if there is a difference in effect of smoking on
different gender, using spirometric lung function.

II.

Material and Methods

A cross sectional study constituting 50 COPD patients(25 women and 25 men) between the age 40 - 65
years of age who attended Respiratory Medicine OPD (Out Patient Department) of the Regional Institute of
Medical Sciences (RIMS), Imphal were included in the study. This preliminary study was conducted in the
Department of Physiology, RIMS. Lung function was measured with Computerised Spirometer Helios
701(Recorders and Medicare System, Chandigarh). FVC, FEV₁, FEV1% predicted, FEV1/FVC, FEV1/FVC%
and FEF25-75 were recorded and values in men and women subjects were compared. Statistical analysis was
performed using SPSS version 16.0. Independent t-tests was used. Pack years was calculated from the average
number of cigarettes smoked per day in a year, one pack year being smoking of 20 cigarettes per day for one
year.
Calculating Pack Years Of Smoking
20 cigarettes =1 packet
Pack years of smoking= (Number of cigarettes smoked per day X no of years of
Smoking)/ 20
For example, a smoker of 10 cigarettes a day who has smoked for 15 years would have smoked:
(10X 15)/ 20 = 7.5 pack years.
Quantification of pack-years smoked is important in clinical care, where degree of tobacco exposure is
correlated to risk of disease.[6] Pack years of smoking being a key predictive factor in the development of COPD
is well supported by numerous studies.[7]
Institutional Ethics Committee approved the research study and patients gave their informed consent to
participate in the study.

III.

Results

Demographic description of the total study group is shown in Table 1. Fifty patients (mean age 57.19 ±
11.01; M/F = 25/25) were evaluated. Smoking history of the subjects showed 14.58% to be former smokers and
85.2% current smokers.
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TOTAL

MALE

FEMALE

57.19±11.01

57±10.70

59.33±6.60

Ex-smokers

41 (85.2)

21

20

Current smokers

9(14.58)

4

5

Age in years(Mean ± SD)
Male/Female Ratio
Smoking history N (%)

25/20

Pack year (Mean ± SD)

27.70±12.24

TABLE 2: Mean± SD of flow parameters according to gender
Parameter

Gender (Mean±SD)
Male
Female
(N=25)
(N=25)

p-value

FVC(L)

1.81±0.68

1.25±0.59

<0.005

FEV1(L)

1.64±0.70

1.02±0.53

<0.005

FEV1%pred

71.96±25.16

63.1±27.54

>0.005

FEV1/FVC%

88.87±11.91

83.79±13.85

>0.005

2.23±1.29

1.22±0.89

<0.005

FEF25-75(L)

The distribution of mean± SD of flow parameters in males and females is shown in table 2. All values
are higher in males as compared to females and this finding is highly significant for FVC, FEV 1, and FEF25-75.
Table 3: Comparison of mean± S.D of FEV₁ /FVC between male and female patients
Smoking pack years p value
1-9
>9-19
>19

Male(n=25)
1.06± 0.21
1.01± 0.20
0.75± 0. 05

Female(n=25)
0.98± 0.25
0.74± 0.11
0.62± 0.12

p- value
<0.005
<0.005
<0.005

TABLE 4: Mean± S.D of FEV₁ % predicted between male and female patients
Smoking pack years
1-9
>9-19
>19

Male(n=25)
79.57± 17
76 ± 30
48 ± 15

Female(n=25)
75.9± 15
66.6± 35
48±21.5

p value
>0.005
>0.005
>0.005

Table 3 shows significantly higher values of FEV₁ /FVC in male subjects as compared to female in all
categories of smoking packing years over and above the finding of progressive decline in the ratio as the
smoking pack years increases. The finding is similar in table 4 but without significance.

IV.

Discussion

With increase in the smoking pack years there was a decrease in FEV1, FEV1% predicted and
FEV1/FVC values in both males and females. Mean FEV1/FVC values in each of the smoking pack years
category was found to be significantly decreased in females, along with decrease in mean FVC, FEV1 and
FEF25-75 suggesting a relationship between loss of lung function and gender in this study. Females have lower
levels of FEV1 and FEV1% of predicted as compared to male subjects. Similar to the findings of the present
study Xu X et al[8] also found significantly greater rates of FEV1 decline among female smokers than among
male smokers in their study. Possible explanations for this include differences in lung geometry between the
sexes, because females, on average, would be expected to have smaller airways and smaller lung volumes than
males.[9] Prescott and colleagues demonstrated that female smokers had greater reductions in FEV 1 than males
at comparable levels of smoking intensity; they also found increased risk for hospitalization due to COPD in
female smokers, after adjusting for smoking intensity. [10] Hormonal differences [11] and a higher susceptibility of
females to the deleterious effects of smoking than males[5] are other factors to be considered. Interaction of
genetic factors with cigarette smoking contributing to the development of COPD has been proposed by
Silverman E K et al. [12]
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Conclusion

Mean FEV1 ,FEV1% predicted and FEV1/FVC values are found to be higher in males in each of the
smoking pack years category suggesting that females seem to suffer more severe disease as compared to their
male counterparts which seems to agree with several other studies. However the present study is limited by
relatively smaller number of patients and perhaps a larger sample size would yield more significant results.
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