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ABSTRACT
Background: Chronic obstructive pulmonary disease is a progressive disease characterized by airflow limitation or ob-
struction that is either not reversible at all or only partially reversible. The purpose of the present study was to compare 
oxygen saturation, pulmonary function and quality of life in the sample population from hill and plain area. 
Methods: A survey study, total sample size was of 100 patients of COPD (age between 40-70years) in which 50 each 
from hill and plain area. To find out desired result Oxygen saturation with pulse oximeter, pulmonary function test with 
spirometer and HRQOL with the SF-36 questionnaire was assessed. 
Result: Analysis using independent t- test to evaluate the significance of difference between means of two quantitative 
variables. The cut off level of significance was set at α = 0.05. And it has been found that the influence of COPD in hill 
and plain on oxygen saturation and HRQOL was significant for physical component score (4.08). There was minor and 
not significant for pulmonary function (1.77). 
Conclusion: From the results we concluded that COPD patients residing at hill has greater decline in SpO2 but the 
HRQOL in COPD patients residing at hill was better than patients residing at plain. There was little or no difference in 
pulmonary function by FEV1among COPD patients of hill and plain. 
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INTRODUCTION
Chronic bronchitis and emphysema which are the types of 
chronic obstructive pulmonary disease (COPD), is a pro-
gressive disease characterized by airflow limitation or ob-
struction that is either not reversible at all or only partially 
reversible. Airway obstruction in COPD is often leads to 
exertional breathlessness. It slowly progresses to marked 
disability and respiratory failure to limit the daily activities 
of an individual suffered form COPD therefore; it is an im-
portant cause of loss of work or much other daily activity. 
Prevalence of lung obstructive diseases is commonly seen 
in the hilly states possibly due to higher indoor air pollu-
tion [1]. Presenting complaint in COPD is cough, sputum 
production, dyspnea or breathlessness. 
There are also some regional and geographical differences 
in occurrence of COPD [1,2]
 In India there is a wide range in geographical and climatic 
conditions.  Due to this wide range there are a number of 
environmental changes due to altitude, which includes falls 
in humidity, falls or rise in temperature; change in atmo-
spheric pressure and partial pressure of oxygen [3].  Some 
studies shows altitude above sea level may be a significant 
factor that influences the prevalence of COPD [4]. COPD 
in India varying from about 2 to 22% in men and from 1.2 
to 19% in women [5].
The oxygen saturation of arterial hemoglobin of people re-
siding in hilly areas varies due to difference in ventilation 
and transfer of oxygen from air to the blood [6]. Chronic 
obstructive pulmonary diseased (COPD) Patients suffer-
ing from progressively develop arterial hypoxemia leading 
to pulmonary hypertension, corpulmonale and death [7]. 
In lung obstructive diseases lung function test is also af-
fected. Differences in pulmonary function may be due to 
factors like ethnic origin, physical activity, environmen-
tal conditions, altitude, tobacco smoking, age, height, sex, 
and socioeconomic status.  Due to the wide range of geo-
graphical and climatic conditions in a large country such 
as India may be associated with regional differences in lung 
function [8]. To assess the severity of COPD on the basis of 
lung function test, GOLD give the 4 classifications Stage I 
(FEV1≥80%), Stage II (50%≤FEV1<80%), Stage III (30%≤ 
FEV1<50%) and Stage IV (FEV1<30%) [9]. 
In chronic obstructive pulmonary disease the health-relat-
ed quality of life (QL) of patients with chronic disorders is 
frequently impaired which largely affects the day to day ac-
tivities [10]. One-half of all chronic obstructive pulmonary 
disease (COPD) patients are affected from mental health 
conditions, such as depression and anxiety [11]. 
COPD is very common in both male and females now days. 
Environmental changes also exert an effect on the health of 
COPD patients. Thus the present study has been carried 
out to compare oxygen saturation, pulmonary function 
and quality of life among COPD patients of hill and plain. 
METHODS
Nature of the present study is survey. In this study, popu-
lation from hill area; Shimla (8500 feet from sea level) dis-

trict of Himachal Pradesh and plain area; Patiala (820 feet 
from sea level) district of Punjab, who had diagnosed with 
COPD, was included. Both populations have variations in 
geographical and climatic conditions. 
The method of sampling was random sampling. 100 sub-
jects diagnosed with COPD between ages 40-70 year were 
screened. We determined the total random sample of 
n=100 (hill, n=50; plain, n=50), considering the following 
Inclusion criteria: 
1.	 Patients suffering from COPD.
2.	 Both males and females are included.
3.	 Patients within age group of 40-70 years.
4.	 Absence of other pulmonary conditions (Tuberculosis 

etc.)
5.	 Patients with stable parameters.
Exclusion criteria:
1.	 Age less than 40 years and more than 70 years.
2.	 Patients suffering with other pulmonary disorders.
3.	 Patients who were not co-operative for performing 

Lung function test.
Individuals were invited to participate voluntarily in this 
study after attaining their interest; a written consent was 
signed from every participant. The protocol and research 
methodology was approved by the department of physio-
therapy Punjabi university Patiala, Punjab. 
Testing procedure is non-invasive and harmless to the pa-
tients. An ISO (9001:2000) certified SPIROEXCEL spirom-
eter of Medicaid Company was used to find out the Lung 
function values. FEV1 accumulate all test data. SPIRO-EX-
CEL was used to calculate the above parameter. 

  
Figure 1: Spirometer

Figure 2: Patient is performing Spirometry to test the 
lung function.

Oxygen saturation was assessed by the pulse Oximeter Fin-
gertip Oximeter model PC-60B. 
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Figure 3: Pulse Oximeter
And physical and mental health was assessed by the SF-
36v2® HEALTH SURVEY Questionnaire. The SF-36v2 
(4-week recall) was developed to be brief, broad generic 
measure of domains or aspects of health status that are 
considered important in describing and monitoring indi-
vidual’s suffering from disease and impact on health status 
or difficulty facing in past 4 weeks. It includes eight do-
mains to measure health status- physical functioning, role 
participation with physical health problems (role physical), 
bodily pain, general health, vitality, social functioning, role 
participation with mental health problems (role emotion) 
and mental health.
RESULT
Data was analysed with appropriate statistical tool using 
the SPSS version 20.0 (SPSS Inc., Chicago, IL, USA) for 
Windows 7 Professional. The independent t- test used to 
evaluate the significance of difference between means of 
two quantitative variables. The cut off level of significance 
was set at α = 0.05.
A total of 100 patients of COPD (hill, n=50; plain, n=50) 
participated in the study, out of which 70% were males (70) 
and 30% were female (30). After performing PFT Maxi-
mum number of subjects lies in GOLD Stage II 23 (23%), 
followed by stage III 16 (16%), Stage I 6 (6%) and mini-
mum number of subjects belonged to stage IV 5 (5%).
After calculating the measured values of SpO2 it has been 
observed that mean Oxygen saturation was maximum in 
COPD patients of plain than patients of hill (Table 1). And 
there was little or no difference in mean value of FEV1 in 
patients of hill and plain (Table 2).
The data shows there are significant difference in Physical 
Component Score between the COPD patients of hill and 
plain at significant level (p=0.05) (Table 3).

Table 1: Comparison between mean values of Oxygen 
saturation among COPD patient of Hill and Plain.

Parameter Mean Standard  
Deviation t value P value

Oxygen  
saturation

Hills 91.64 6.42
2.80 0.006*

Plains 94.88 5.04

*p<0.05=significant

Table 1- Show Mean Oxygen saturation of subjects from 
Hill is 91.64±6.42. Mean Oxygen saturation of subjects 
from Plain is 94.88±5.04. An equal variances t test reveal 
a statistically difference t (98) = 2.80, p= 0.006; α =0.05 
between the mean numbers of Oxygen Saturation among 
COPD patients of Hill and Plain. Data graphically shown 
in figure 4.

Figure 4: Mean Frequency value of Oxygen Saturation 
among COPD patient from Hill and Plain.

Table 2: Comparison between mean values of FEV1 
among COPD patient of Hill and Plain

Parameter Mean Standard 
Deviation t value P value

FEV1
Hills 48.51 19.08

1.77 0.079
Plains 42.29 15.75

*p<0.05=significant
Table2 -Show comparison of FEV1 values among COPD 
patients of Hill and Plain. Mean value of FEV1 among sub-
jects of Hill is 48.51±19.08. Mean value of FEV1 among 
subjects of Plain is 42.29±15.75. An equal variances t test 
reveal statistically no difference t (98) = 1.77, p= 0.079; α 
=0.05 between the mean numbers of FEV1 among COPD 
patients of Hill and Plain. Data graphically shown in figure 
5.

Figure 5: Mean Frequency value of FEV1 among COPD 
patient of Hill and Plain.
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Table 3: Comparison of mean value of PCS and MCS 
among COPD patient of Hill and Plain

Variables (SF-
36v2 Compo-
nents scores)

Hill
(Mean±SD)

Plain
(Mean±SD) t value p value

PCS (Physical 
Component 

Score)
37.30±7.4 31.02±7.90 4.08 0.000*

MCS (Mental 
Component 

Score)
43.62±6.9 41.00±7.95 1.75 0.082

*p<0.05=significant
Table3 shows mean and standard deviation values of phys-
ical component score (37.30±7.4, 31.02±7.90) and mental 
component score (43.62±6.9, 41.00±7.95) among COPD 
patients between Hill and Plain respectively. An equal 
variance t test reveal statistically difference t (98) = 4.08; 
p= 0.000; α=0.05 between the mean values of PCS among 
COPD patients of Hill and Plain. An equal variance t test 
reveal statistically no difference t (98) = 1.75; p= 0.082; 
α=0.05 between the mean values of MCS among COPD 
patients of Hill and Plain. Data graphically shown in figure 
6.

Figure 6: Mean frequency value of PCS and MCS among 
COPD patients between Hill and Plain.

DISCUSSION
Chronic obstructive pulmonary disease (COPD) is an im-
portant cause of morbidity and mortality throughout the 
world that is frequently under diagnosed and undertreat-
ed. The incidence of COPD has been increasing world-
wide. The important precipitating factors include smoking 
habit, dust, occupational factors, cold air etc. There are 
different environmental conditions which can also affect 
pulmonary function, oxygen saturation and quality of life. 
Presently there are limited studies which show these dif-
ferences. Therefore, the present study was done to find the 
comparison of oxygen saturation, pulmonary function and 
quality of life between hill and plain.  Data collection of 
hill was from Shimla (8500 feet from sea level) and in plain 
was from Patiala (820 feet from sea level) among COPD 
patients. The oxygen saturation was assessed using finger-
tip pulse oximeter, pulmonary function was assessed using 
spirometer. Health related quality of life of COPD patients 
of hill and plain was assessed by using SF-36v2 Question-
naire.

In this study finding from the analysis found that signifi-
cant decline in SpO2 among COPD patients of Hill than 
patients of Plain. Moreno and Navarro in their study also 
reported that Oxygen saturation shows a significant de-
crease in the population residing in high altitude from 
Putre versus the population residing in low altitude from 
Azapa (79±4/93±2). Many other studies also states that the 
oxygen saturation (SpO2) in high altitude populations is 
significantly lower (p<0.05) than that observed in the pop-
ulation from sea level locations.
Gupta et al., in their study reported an association between 
COPD stages measured by lung function test and oxygen 
saturation. They concluded an inverse association between 
the severity of the disease and SpO2 and were observed 
oxygen saturation value decreased in a progressive value 
as the COPD stage increased [12].  Results of the current 
study suggested there was little or no difference in value 
of FEV1 among COPD patients of hill and plain. After 
performing lung function test on COPD patients Moreno 
and Navarro in their study reported that FEV1 and FEV1/
FVC showed no significant difference between high and 
low altitude population. Because morpho-anthropometric 
characteristics such as height, weight and BMI and physi-
ological characteristics of population residing at sea level 
(Azapa) versus high altitude (Putre) shows no significant 
differences between populations [5].
In chronic obstructive disease the quality of life of the pa-
tients also affected. From the result of present study shows 
better quality of life among COPD patients of hill than 
the patients of plain. Zamzam et al also reported impaired 
Quality of life in patients with COPD and it deteriorates 
considerably with increasing severity of disease. Increasing 
severity of COPD is associated with a significant increase in 
SGRQ-C score [13]. Manen et al also reported that COPD 
patients can be impaired in all domains of HRQL, i.e. their 
physical, as well as social and emotional functioning can 
be affected [14].
LIMITATION OF THE STUDY
1.	 The sample size was relatively small.
2.	 Male and female ratio was not equal.
3.	 FVC & FEV1/FVC ratio was not considered.
CONCLUSION
From the results it is concluded that there is significant dif-
ference in oxygen saturation and health related quality of 
life among COPD patients living in different environment 
but no or little difference in pulmonary function. There-
fore, viewing the consequences of the decreased quality of 
life among the patients of plain. Physiotherapist and other 
practioners should formulate and incorporate suitable re-
gimes to improve the quality of life among COPD patients 
of plain.
RECOMMENDATION FOR FUTURE RESEARCH
In future comparison of oxygen saturation, pulmonary 
function with BMI or socio-economic status will be help-
ful to find out the more effective data about COPD patients 
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between hill and plain. Our findings suggest that pulmo-
nary function and health related quality of life is better in 
COPD patients of hill whereas oxygen saturation is low in 
patients of hill than patients of plain.
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