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ABSTRACT 

Background and objective: Poor lung function is a predictor of future all-cause mortality. In 

Australia, respiratory diseases are particularly prevalent among the Indigenous population, 

especially in remote communities. However, there are little published pulmonary function 

tests (PFT) data of remote-based adult Indigenous patients. We aimed to evaluate the severity 

of airflow obstruction and other PFT abnormalities of adults referred to specialist respiratory 

clinics in remote Indigenous communities. 

Methods: Retrospective analysis of PFTs [pre- and post-bronchodilator spirometry, total 

lung capacity (TLC) and diffusing capacity to carbon monoxide (DLCO)] of Indigenous 

patients collected during specialist respiratory clinics in remote Northern Territory (NT) 

Indigenous communities (Australia) between 2013-2015. The National Health and Nutrition 

Examination Survey (NHANES) III without ethnic correction was used as the reference. 

Results: Of the 357 patients, 150 had acceptable spirometry and 71 had acceptable DLCO 

and TLC studies. Despite the relatively young age (mean=49 years, SD=12.9) their lung 

function was generally low; mean % predicted values were FEV1=55%(SD=20.5%), 

FVC=61%(SD=15.6%), DLCO=64.0%(SD=19.7%), TLC=70.1%(SD=18.2%). Mean 

FEV1/FVC ratio was preserved (0.71, SD=0.16). Post-bronchodilator airflow obstruction 

(FEV1/FVC<0.7) was found in 37% of patients, where a large proportion (67%) demonstrated 

at least severe airflow obstruction with a mean FEV1 of 41% predicted. 
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Conclusion: In this first study of PFT findings of Indigenous adults from a remote-based 

clinical service, we found a high rate of at least moderate airflow limitation and low FVC 

along with preserved FEV1/FVC ratio. Increased awareness and screening for reduced lung 

function needs to be considered in this population. 

Keywords:  COPD, Environmental & Occupational Health and Epidemiology, Respiratory 

function tests, Clinical Epidemiology, Clinical Respiratory Medicine 
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ABSTRACT:  

Background and objective: Poor lung function is a predictor of future all-cause mortality. In 

Australia, respiratory diseases are particularly prevalent among the Indigenous population, 

especially in remote communities. However, there are little published pulmonary function 

tests (PFT) data of remote-based adult Indigenous patients. We aimed to evaluate the severity 

of airflow obstruction and other PFT abnormalities of adults referred to specialist respiratory 

clinics in remote Indigenous communities. 

Methods: Retrospective analysis of PFTs [pre- and post-bronchodilator spirometry, total 

lung capacity (TLC) and diffusing capacity to carbon monoxide (DLCO)] of Indigenous 
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patients collected during specialist respiratory clinics in remote Northern Territory (NT) 

Indigenous communities (Australia) between 2013-2015. The National Health and Nutrition 

Examination Survey (NHANES) III without ethnic correction was used as the reference. 

Results: Of the 357 patients, 150 had acceptable spirometry and 71 had acceptable DLCO 

and TLC studies. Despite the relatively young age (mean=49 years, SD=12.9) their lung 

function was generally low; mean % predicted values were FEV1=55%(SD=20.5%), 

FVC=61%(SD=15.6%), DLCO=64.0%(SD=19.7%), TLC=70.1%(SD=18.2%). Mean 

FEV1/FVC ratio was preserved (0.71, SD=0.16). Post-bronchodilator airflow obstruction 

(FEV1/FVC<0.7) was found in 37% of patients, where a large proportion (67%) demonstrated 

at least severe airflow obstruction with a mean FEV1 of 41% predicted. 

Conclusion: In this first study of PFT findings of Indigenous adults from a remote-based 

clinical service, we found a high rate of at least moderate airflow limitation and low FVC 

along with preserved FEV1/FVC ratio. Increased awareness and screening for reduced lung 

function needs to be considered in this population. 

Keywords:  COPD, Environmental & Occupational Health and Epidemiology, Respiratory 

function tests, Clinical Epidemiology, Clinical Respiratory Medicine 

 

MAIN TEXT 

TITLE: Prevalence and nature of lung function abnormalities among indigenous Australians 

referred to specialist respiratory outreach clinics in the Northern Territory. 

 

INTRODUCTION: 

The globally increasing burden of respiratory disorders is considered to be one of the major 

causes of morbidity and mortality [1-6]. In Australia, respiratory diseases are particularly 

prevalent among the Indigenous population (compared to non-indigenous people) [7], 
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especially those living in remote communities [8-11]. Among Australian Indigenous people, 

respiratory illness is the second most commonly reported chronic disease and the most 

common cause of acute hospitalisation [12].  Hospital admission and mortality data suggest 

that a high burden of disease is attributable to chronic obstructive pulmonary disease (COPD) 

in the Indigenous population [13]. Studies have shown that COPD, bronchiectasis and 

smoking are highly prevalent in the remote Indigenous population [14, 15].  

 

Pulmonary function testing (PFT) plays an integral part in the diagnosis, management and 

determining the severity of various respiratory conditions [16]. These tests include spirometry 

(measures forced vital capacity (FVC), forced expiratory volume in one second (FEV1) and 

FEV1/FVC ratio) and more complex tests such as the diffusion capacity of the lung for 

carbon monoxide (DLCO) and total lung capacity (TLC). 

 

Despite evidence that a substantial proportion of the Australian Indigenous population have 

chronic respiratory disorders, there is sparse published data regarding the severity of the 

respiratory conditions and their disability assessed by lung function measurements, especially 

from the Northern Territory (NT) of Australia.  As 30% of the NT population are Indigenous 

[10, 11], efforts to improve diagnosis and classify disease severity to implement appropriate 

management strategies are important. Indeed, there are limited published spirometry-based 

studies among Indigenous Australian populations [17-21], particularly on post-bronchodilator 

airflow obstruction [22]. Hence, in this retrospective study, we aimed to document the pattern 

and severity of the lung function abnormalities among Indigenous Australians referred to 

specialist respiratory outreach clinics in the Northern Territory.  

 

METHODS: 

This article is protected by copyright. All rights reserved.
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Study design, setting and participants 

We retrospectively analysed PFT data of Indigenous patients collected during specialist 

respiratory outreach visits to remote Indigenous NT communities between years 2013-2015. 

The team (respiratory specialist, registrars, clinical nurse consultants and respiratory technical 

staff) visits ~20 remote communities per year (Figure 1-Northern Territory map). All patients 

were referred by general practitioners and/or community health practitioners. 

 

PFTs were performed at the discretion of the respiratory physician. Baseline demographic 

information e.g. age, sex, height, weight ethnicity, underlying respiratory disease and 

smoking status were recorded. PFTs were performed by trained respiratory nurses, 

consultants or respiratory technicians. Community local Aboriginal health workers and 

interpreters assisted when available to explain the process of spirometry testing for patients 

with English language difficulty. The study was approved by the Human Research Ethics 

Committee of the NT Department of Health and Menzies School of Health Research 

(HREC2017-2760). Informed consent was not obtained, as PFTs were performed as part of 

usual clinical practice. 

 

Spirometry Testing 

Pre- and post-bronchodilator (before and 15minutes after 200micrograms of salbutamol via a 

spacer) spirometry were performed as per the Global initiative of chronic Obstructive Lung 

Disease (GOLD) protocol using the EasyOne™ spirometer, approved by the GOLD 

pulmonary function group [23]. For measuring TLC and DLCO, a portable single-breath 

diffusing capacity device (EasyOne Pro®, ndd Medical Technologies) was used. TLC was 

measured from a single breath manoeuvre. Limitations to single-breath TLC measurement in 

the presence of airway obstruction are corrected for in this device using Punjabi et al’s 

This article is protected by copyright. All rights reserved.
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equation [24, 25]. All tests were performed as per standard recommendations and guidelines, 

including calibration of equipment and quality assurance.  

 

American Thoracic Society/European Respiratory Society (ATS/ERS) acceptability and 

repeatability criteria programmed into the EasyOne Pro® Spirometer, including DLCO 

testing, were used [26]. All volume-time and flow-volume graphs were quality controlled and 

assigned a quality score (A, B, C or D) [26]. Only studies graded as acceptable with either A 

or B for session quality were included in this study or at the discretion of the respiratory 

physician if the test quality were considered to acceptable. The patients’ first acceptable PFT 

data (from several clinics) was used for analyses. For acceptable quality for DLCO testing 

inspiratory volume (Vin) >85% best vital capacity (VC) were used. 

 

According to GOLD criteria used in earlier BOLD studies [22], the presence of COPD was 

defined as a post-bronchodilator FEV1/FVC ratio <0.70 and FEV1 <80% predicted (GOLD 

Stage 2 or higher).  In the absence of reference values for the Australian Indigenous 

population, comparison of results to the National Health and Nutrition Examination Survey 

(NHANES) III Caucasian reference set was used for spirometry [26]. The European 

Respiratory Society predicted reference set by Quanjer et. al was used for DLCO/TLC [27]. . 

A post-bronchodilator increase in FEV1 of ≥12% and ≥200 mL of the pre-bronchodilator 

FEV1 and FVC was classified as reversible airway disease. A FVC value of less than 80% of 

predicted was considered abnormal. The prevalence and severity of airflow obstruction were 

classified among patients with a post-bronchodilator spirometry ratio of <0.70, in accordance 

with the GOLD criteria. For patients undergoing DLCO/TLC studies <80% predicted values 

were considered abnormal. 

 

This article is protected by copyright. All rights reserved.
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Statistical analysis 

Data that were approximately normally distributed were examined using the Shapiro-Wilk 

test. Mean and standard deviation (SD) were thus used. For two-group and three-group 

comparisons, Chi-squared test and one-way analysis of variance were used, respectively. A 2-

tailed p-value of <0.05 was considered statistically significant. SPSSv21.0 (IBM Corp, 

Armonk, New York) was used for statistical analyses. 

 

RESULTS: 

Demographic and diagnosis 

The study included 357 adult patients who undertook spirometry of which 81 also underwent 

DLCO/TLC studies. Of these 357 patients, there were 150 acceptable post-bronchodilator 

spirometry studies and 71 acceptable DLCO/TLC studies, with 56 patients having both 

acceptable spirometry and DLCO/TLC studies. In the analysis of spirometry and DLCO/TLC 

studies, the 150 and 71 studies were included, respectively (Figure-2). 

 

The clinical and demographic characteristics as well as documented underlying medical 

record diagnoses are detailed in Table-1.  

 

Lung function data 

A total of 150 post-bronchodilator spirometry and 71 DLCO/TLC studies were acceptable 

(Table-2). Post bronchodilator airflow obstruction (FEV1/FVC <0.7) was noted in 54 of 150 

patients (36%), and of these the mean FEV1 was 40.8±17.7% of predicted (1.26±0.63L) and 

the FVC was 61.0±15.8% predicted (2.38±0.79L). For the other 96 of 150 patients (64%) 

without post bronchodilator airflow obstruction (FEV1/FVC >0.7) the mean FEV1 was 

63.1±17.2% of predicted (1.95±0.67L) and mean FVC was 62.15±15.8% of predicted 
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(2.42±0.78L). Of these 96 patients, 43 had corresponding DLCO/TLC studies with mean 

DLCO of 68.37±18.9% predicted and mean TLC of 69.0±21.0%  predicted (3.85±1.03L).  

 

Of these 54 patients with post bronchodilator airflow obstruction (FEV1/FVC<0.7), according 

to the GOLD criteria, one (1.85%) demonstrated mild, 17 (31.5%) demonstrated moderate, 

19 (35.2%) demonstrated severe and 17 (31.5%) demonstrated very severe airflow 

obstruction. 

 

Subgroup Analyses 

Further subgroup analyses were performed categorising patients based on age, body mass 

index (BMI), gender and current smoking status (Tables 3-4).  

 

Patients were classified into three age categories (18-40, 40-60, >60 years). Two spirometry 

studies and one DLCO/TLC study were excluded from analysis as the subjects were aged 

<18-years.  The mean FEV1, FVC, FEV1/FVC, TLC and DLCO were approximately similar 

among age groups.  

 

Classification by BMI into two categories, BMI <30 (non-obese) or BMI ≥30 (obese) 

depicted comparable mean FEV1, FVC and TLC between groups. However, the non-obese 

group had a significantly lower (p=0.003) FEV1/FVC ratio, and a significantly lower 

(p=0.042) mean DLCO %predicted compared to the obese group.  

 

With respect to gender, we found that the mean FEV1, FVC, FEV1/FVC and DLCO were 

comparable between groups. However, females had significantly higher TLC% predicted 

values (p=0.019) compared to males.  

This article is protected by copyright. All rights reserved.
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Patients were classified by smoking status into current smoker or non-smoker. One 

spirometry study was excluded as the patient did not have a recorded smoking status. There 

was no statistically significant difference between groups for the mean PFT values. 
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DISCUSSION: 

In this first study of PFT findings of Indigenous adults from a clinical service, we found that 

Indigenous patients referred to specialist respiratory service had relatively poor lung function, 

particularly reduced FEV1 (55% predicted) and FVC (61% predicted), but with a preserved 

FEV1/FVC ratio. Post-bronchodilator airflow obstruction (FEV1/FVC < 0.7) was found in 

36% of patients, among which a large proportion (67%) demonstrated at least severe airflow 

obstruction with a mean FEV1 of 41% predicted according to the GOLD criteria.  

 

Despite the relatively young age of our cohort (mean age=49 years), the adults had severe 

airflow obstruction, although an age effect was not found. This is not surprising as substantial 

airflow limitation among Indigenous adults was found in the BOLD study in other parts of 

Australia [15] and adults with bronchiectasis in Central Australia [28]. In the BOLD study, 

the prevalence in Australia of GOLD Stage II or higher COPD was 7.5% among people aged 

≥ 40 years and 29.2% among people aged ≥75 years [15]. The mean age of the Central 

Australian adult bronchiectasis cohort of 42 years (SD 15) was similar to ours but their lung 

function was substantially poorer (mean FEV1=36% predicted, SD=11%; FVC=47% 

predicted, SD=11.7%) [28].  

 

 There are many possible contributing factors to the poor lung function of the patients at a 

relatively young age. Firstly, the patients could be the severe end of any patient cohort. 

However, irrespective of this possibility, their relatively young age remains a concern. 

Secondly, tobacco smoking is prevalent among Indigenous people and our cohort was no 

different; 55% of our patients were smokers. Although smoking history could attribute to the 

presence of airflow limitation, we did not find any significant differences between smokers 

and non-smokers. Thus thirdly, it is likely that other endogenous or exogenous risk factors 
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such as poor nutrition, lower respiratory tract infections in childhood, air pollution and low 

socioeconomic status also contribute to the development of airflow limitation [12]. We did 

not collect these factors but all these factors are known to be particularly common in the 

Indigenous population [29]. Fourthly, other possible contributing factors include as yet 

unknown genetic factors leading to accelerated lung aging. Fifth, it is known that there are 

currently no reliable spirometry reference values for Indigenous Australians that adhere to 

current guidelines [30]. Thus, the percentage predicted values may be either under- or over-

estimate the true values. Altering the reference values has substantial implications for 

interpretation of spirometry abnormality and hence diagnosis and treatment [31]. 

 

We also found low mean FVC in these patients and this may be important in terms of 

respiratory disease severity among these Indigenous patients.  This reduction in FVC may be 

either to a true reduction in lung volume (reflected by low TLC) or overt airflow obstruction 

with high residual volume [32].  In our study, although only a few patients underwent DLCO 

testing, low FVC was correlated with ‘true’ restriction demonstrated by reduced TLC. It is 

very unlikely, nonetheless, that chest wall, respiratory muscle weakness, pleural or 

neuromuscular disease would be able to explain the pervasive pattern of low TLC and DLCO 

seen in this study.  This low FVC is important as this may predispose to a higher risk of 

decompensation, hospitalisation and mortality in the setting of acute respiratory insults, such 

as lower respiratory tract infection, which may be inaccurately labelled as exacerbations of 

COPD. This may be a substantial driver of poorer respiratory outcomes for Indigenous 

Australians and other comparable subpopulations both in high and low-income countries. 

Furthermore, a high proportion of low FVC, TLC and DLCO may be attributed to internal or 

environmental factors in Indigenous Australians. Many of these factors are associated with 

lower socioeconomic status [22]. Factors can include maternal smoking, nutrition and other 
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in utero factors [33]. Recurrent respiratory infections in early childhood may compromise 

postnatal lung growth [34]. 

 

Our study adds to the relatively scarce spirometry data available among the Australian 

Indigenous adult population. To the best of our knowledge, this is the first study to report 

spirometry values on adult Indigenous patients presenting to a respiratory service in the 

Northern Territory. The importance of low lung function we found has several implications.  

Indigenous Australians are reported to have a higher level of health-care utilisation and 

mortality attributed to COPD [35]. There has, however, been low utilisation of spirometry in 

this population and this may lead to the potential of being labelled as COPD without formal 

spirometry measurements [36]. The high levels of health-care utilisation may be explained by 

a greater prevalence of chronic lung disease associated with low FVC, rather than overt 

airflow obstruction [22]. There is thus a need for improved spirometry use when assessing 

Indigenous people. Indeed, in the Central Australian study, only 13 of the 61 adults 

hospitalized with bronchiectasis (166 occasions) had lung function performed [28].  

 

A further important implication is the association between low lung function and future 

cardiac risk, the largest cause of mortality among Indigenous Australians. It is increasingly 

appreciated that poor lung function is an independent risk factor for cardiac disease and 

predicts future all-cause mortality [37]. Substantial recent improvements in the lung health of 

Indigenous people have been made with a 26% reduction in mortality from lung diseases 

between national reports [12]. However, clearly more needs to be done as lung health 

receives much less attention compared to other diseases in Indigenous settings. 

 

Study limitations  

This article is protected by copyright. All rights reserved.
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Our study is relatively small and of the total 357 subjects, only 165 (46.2%) had either an 

acceptable spirometry or DLCO/TLC study, based on ATS/ERS criteria. The low 

acceptability rate clearly needs improving.  Another limitation is the referral bias as only 

patients attending specialist outreach respiratory clinic were included, thus likely over-

estimating the severity of the disease. This referral bias also means that the findings are not 

generalisable to the Indigenous population of the Northern Territory. Furthermore, as not all 

patients attending respiratory clinic received lung function testing, the data represent a subset 

of referred patients in which lung function testing was indicated. However as discussed above, 

the relatively young age of the cohort with this degree of lung function abnormality is 

important as we have documented the severity of lung function in the remote Indigenous 

population in the Northern Territory, using of GOLD diagnostic standards.  This allows our 

data to be compared internationally and with studies in other populations. A further limitation 

of the study was that the need for portable testing did not allow for the use of body 

plethysmography to more accurately evaluate the static lung volumes. However, limitations 

to single-breath TLC measurement in the presence of airway obstruction were corrected for 

in the device used through Punjabi et al’s equation [24, 25]. In addition, the lack of a 

reference set for the Australian Indigenous population limits assessment of the severity of 

lung functional abnormalities.  

CONCLUSIONS: 

This retrospective observational study is only one of a few studies assessing the pattern of 

lung function and prevalence of post-bronchodilator airflow obstruction in remote Indigenous 

Australian adults using the BOLD methodology. Remote Indigenous residents in the 

Northern Territory demonstrated a high overall rate of at least moderate airflow limitation.  

High prevalence of low FVC were also observed which may not be attributed to COPD alone, 

but may be associated with environmental, genetic or socioeconomic factors other than 
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smoking. Therefore, increased awareness and more rigorous screening for reduced lung 

function need to be considered in this population. Further research is warranted in defining 

the clinical phenotypes of patients with respiratory conditions that can help better understand 

respiratory conditions in remote Indigenous adults leading to improved treatment and clinical 

outcomes. 
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FIGURE LEGEND:  

Figure-1: Health service map of Northern Territory and the remote regions involved in this 

study (Health Gains Planning, Department of Health and Families, 2009). 

 

 

Figure-2:  Flow chart of acceptable spirometry and diffusion capacity of carbon 

monoxide/total lung capacity (DLCO/TLC) studies [American Thoracic Society/European 

Respiratory Society (ATS/ERS)]. 
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TABLES:  

Table-1: Characteristics of the patients’ who had acceptable PFT data  

Measure Mean ± SD
† 

Age (years) 49.0 ± 12.9 

BMI† (kg/m²) 27.5 ± 8.0 

 Gender  58.2% female 

Current Smoker  54.6%  

Underlying Respiratory 

Diagnosis 

Asthma/COPD† 79 (49%) 

Bronchiectasis 31 (19%) 

Obstructive Sleep Apnoea 24 (14%) 

Investigation of Interstitial Lung 

Disease 

4 (2%) 

No clear respiratory diagnosis 27 (16%) 

 

† SD: Standard Deviation; BMI: Body Mass Index; COPD: Chronic Obstructive Pulmonary Disease 
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Table-2: Mean PFT data 

Patients PFT
†
 Parameter Mean ± SD

† 

150 

FEV1
† 55.2 ± 20.5% predicted  (1.70 ± 0.74L) 

FVC
†
 61.0 ± 15.8% predicted (2.38 ± 0.79L) 

FEV1/FVC 0.71 ± 0.16 

71 

DLCO† 64.0 ± 19.7% predicted 

TLC† 70.1 ± 18.2% predicted (4.04 ± 1.05L) 

 

† PFT - pulmonary function testing; SD - standard deviation; FEV1 - forced expiratory volume in one 

second; FVC – forced vital capacity; DLCO - diffusion capacity of carbon monoxide; TLC – total 

lung capacity  
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Table-3: Mean FEV1/FVC ratio, FEV1 and FVC by Age, BMI category, Gender and Current Smoking 

 Patients 

(/150) 
Mean FEV1

†
 ± SD

† Mean FVC
†
 ± SD 

Mean FEV1/FVC ± 

SD 

FEV1/FVC 

< 0.7 

Age 

18-40 
36  

(24%) 

52.97 ± 23.03%  

(1.95 ± 1.01L) 

60.14 ± 18.46%  

(2.66 ± 1.07L) 
71.6 ± 18.5% 

11  

(31%) 

40-60 
82  

(55%) 

53.58 ± 20.63%  

(1.65 ± 0.66L) 

59.4 ± 15.1%  

(2.34 ± 0.67L) 
69.7 ± 16.6% 

28  

(34%) 

>60 
30  

(21%) 

60.97 ± 15.79%  

(1.52 ± 0.48L) 

65.1 ± 13.4%  

(2.17 ± 0.66L) 
71.3 ± 13.2% 

14  

(47%) 

  p-value 0.194 0.228 0.804  

BMI
† 

< 30 
104 

(69%) 

53.9 ± 21.2%  

(1.67 ± 0.75L) 

61.6 ± 15.9%  

(2.41 ± 0.79L) 
68.0 ± 17.8% 

46  

(44%) 

≥ 30 
46  

(31%) 

58.1 ± 18.7%  

(1.79 ± 0.71L) 

59.4 ± 15.5%  

(2.31 ± 0.79L) 
76.5 ± 10.7% 

7  

(15%) 

 p-value 0.248 0.434 0.003*  

Gender 

Male 
62  

(41%) 

52.75 ± 20.7%  

(1.94 ± 0.87L) 

60.83 ± 15.9%  

(2.83 ± 0.84L) 
66.7 ± 17.0% 

30  

(48%) 

Female  
88 

(59%) 

56.88 ± 20.3%  

(1.54 ± 0.58L) 

61.06 ± 15.8% 

 (2.07 ± 0.58L) 
73.3 ± 15.4% 

23  

(26%) 

 p-value 0.226 0.930 0.013*  

Smoking 

Current 
84  

(56%) 

54.6 ± 20.60%  

(1.77 ± 0.79L) 

60.8 ± 14.9%  

(2.46 ± 0.77L) 
69.8 ± 16.8 % 

30 

(36%) 

Non-

smoker 

65 

(44%) 

55.9 ± 20.5%  

(1.63 ± 0.66L) 

61.2 ± 16.9%  

(2.29 ± 0.82L) 
71.6 ± 16.0 % 

23  

(35%) 
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 p-value 0.712 0.864 0.510  

 

† FEV1 - forced expiratory volume in one second; SD - standard deviation; FVC – forced vital 

capacity; BMI – body mass index  
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Table-4: Mean DLCO and TLC values by Age, BMI category, Gender and Current Smoking 

Status 

 Patients (/71) Mean TLC
†
 ± SD

† Mean DLCO
†
 ± SD 

Age 

18-40 10 59.4 ± 17.5% (3.41 ± 1.22L) 59.40 ± 17.5% 

40-60 46 70.8 ± 17.6% (4.14 ± 1.01L) 64.8 ± 21.3% 

>60 14 74.3 ± 17.6% (4.18 ± 1.00L) 62.50 ± 14.3% 

 p-value 0.119 0.716 

BMI
† 

< 30 47 69.7 ± 18.0% (4.19 ± 1.07L) 60.7 ± 17.3% 

≥ 30 24 70.9 ± 19.1% (3.74 ± 0.96L) 70.7 ± 22.8% 

 p-value 0.800 0.042* 

Gender 

Male 39 65.6 ± 16.8% (4.30 ± 1.04L) 62.6 ± 21.1% 

Female 32 75.7 ± 18.6% (3.72 ± 0.99L) 65.8 ± 18.0% 

  p-value 0.019* 0.490 

Smoking 

Current 36 70.4 ± 17.6% (4.13 ± 1.00L) 60.5 ± 14.7% 

Non-

smoker 
35 69.9 ± 19.1% (3.94 ± 1.11L) 67.7 ± 23.5% 

  p-value 0.919 0.126 

 

† TLC – total lung capacity;  SD - standard deviation; DLCO - diffusion capacity of carbon 

monoxide ; BMI – body mass index  
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