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ABSTRACT 

Data on transgender differences in emphysema is limited to chronic obstructive 

pulmonary disease. We aimed to verify whether such differences exist also in smokers 

without airflow obstruction, weighting their influence on the relationship between 

emphysema and clinical features.  

 

We evaluated both clinical and multidetector computed tomography (MDCT) data of 

1011 heavy smokers recruited by a lung cancer screening project. MDCT scans were 

analyzed with a software allowing lobar quantification of emphysema features. For these 

measures, multiple regression models were applied to assess the gender effect, after 

allowance for age, body mass index (BMI), smoking history, FEV1 and FVC. 

 

The final study cohort consisted of 957 smokers without airflow obstruction. Women, 

compared with men, exhibited an emphysema phenotype less extensive in each pulmonary 

lobe and characterized by smaller emphysematous areas and less concentrated in the core 

of the lung. However, in females the increase of emphysema with age was more 

pronounced and displayed a more significant relationship with the FEV1% decline; 

conversely, in men there was a stronger association with the decrease in BMI. 

 

Men and women respond differently in type and location of lung damage due to tobacco 

exposure. In smokers, gender influences the relationship between emphysema and clinical 

features. 

 

Keywords: emphysema, gender, computed tomography, cigarette smoking. 
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INTRODUCTION 
 
 
Several studies have shown the existence of gender differences in clinical presentation and 

phenotypes of chronic obstructive pulmonary disease (COPD).1-4 Further, men and 

women seem to respond differently in type and localization of lung damage due to 

tobacco exposure, suggesting  that the nature of biologic injury may differ with genders.5 

In COPD, female smokers are more likely than men to exhibit small airway disease, 

whereas men are prone to develop a more severe emphysematous phenotype.6-8 However, 

emphysema is  highly variable in smokers and is not necessarily associated with 

COPD.9;10 Previous epidemiologic studies have been mostly limited to COPD, giving 

therefore a limited view as to the epidemiology of emphysema. Radiologic investigations 

targeting gender-related differences are in their infancy, and further investigations are 

warranted. 

The introduction of multidetector CT (MDCT) scanners has brought a new dimension to 

studies of emphysema, differentiating populations (i.e. by ethnicity and α1-antitrypsin 

deficiency) based on emphysema pattern and severity.11-14 Pursuing a more precise 

phenotypic-gender definition of the emphysema component through MDCT has the 

potential to improve our understanding of the pathogenesis and underlying biological 

mechanisms of emphysema. Further attention on gender-related emphysema phenotype 

may also provide more insight into different susceptibility to tobacco smoke and relative 

pathophysiologic consequences.  

Based on previous findings on COPD,8;15 we sought to corroborate the existence of 

transgender differences in emphysema features even among smokers without airflow 

obstruction. In this retrospective analysis on a lung cancer screening population, we have 

explored how gender influences emphysema phenotype, by using an advanced tool for 

emphysema measurement in a large, prospectively studied cohort of smokers without 

clinical evidence of airflow obstruction. Our goals were to determine (1) whether gender 



 4

differences in emphysema phenotype are different from those observed in COPD patients; 

and (2) whether gender influences the relationship between emphysema and other 

variables such as age, smoking history and functional decline.  

 

 
METHODS 

 
Study population 

The study group consisted of 1,011 smokers (recruited consecutively by the Multicentric 

Italian Lung Detection [MILD]  project at the Istituto Nazionale Tumori of Milan between 

September 2005 and December 2007), whose baseline low-dose MDCT scans were 

available for the emphysema assessment. The MILD project is an ongoing population-

based randomized, controlled, lung cancer screening trial, and its primary aim is the 

assessment of smoking cessation rate among participants, and the impact of early lung 

cancer detection on mortality.16 Eligibility criteria include age ≥ 49 yrs, current or former 

smokers (having quit smoking within 10 years before the recruitment) with  ≥ 20 pack-

years of smoking history, no history of cancer within the prior 5 years. The control group 

is evaluated only by clinical and functional tests, whereas cases also undergoes repeat 

low-dose MDCT scans. All subjects undergo spirometry at enrolment and a baseline 

standardized questionnaire to collect socio-demographic information and smoking history 

data. The trial was approved by the institutional review board and by the ethics 

committees of the centres taking part to the project. All subjects gave written informed 

consent.  

All demographic and pulmonary function data, smoking history and emphysema 

assessment were recorded. Subjects were classified in to modified Global Initiative for 

Chronic Obstructive Lung Disease staging.17 Since spirometric data was only pre-

bronchodilator, subjects with a FEV1/FVC ratio < 0.7 were excluded from the study. 
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Low-dose  MDCT  scanning 

Scanning was performed by using 16-detector row CT (Somatom Sensation 16, Siemens 

Medical Solutions, Forchheim, Germany). All MDCT scans of the whole lung were 

acquired during one deep inspiratory breath-hold without the use of the contrast medium. 

The scanner was regularly calibrated  to allow reliable measurements and comparison 

between examinations. Standard low-dose MDCT parameters were as follows: 120 kV, 30 

mAs, 0.75 mm collimation, gantry rotation time 0.5 s, pitch 1.5.  As for emphysema 

assessment, we used images reconstructed for detection of pulmonary nodules: 1-mm-

thick sections with a reconstruction increment of 1 mm and a sharp kernel (Siemens B50 

kernel). 

 
Emphysema assessment 

All MDCT scans were transferred to a separate PC workstation and analyzed for 

emphysema assessment by a seven year-experienced thoracic radiologist (NS). For this 

purpose, a  prototypical software (MeVis Research, Bremen, Germany),18 was used. 

Briefly, this software allowed the application of high-precision 3D image analysis tools to 

volumetric MDCT data providing, both for the whole lung and each pulmonary lobe, a 

convenient assessment of MDCT parameters, such as: pulmonary volumes, mean lung 

density (MLD), 15th percentile point (defined as the cut off value in Hounsfield units 

[HU] below which 15% of all voxels are distributed), emphysema proportion (using an 

upper threshold of -950 HU), and distributional features of emphysema (i.e. core or peel 

predominance in the whole lung, with the peel region defined as the peripheral 10 mm 

lung area and the remaining area defined as the core region). The  emphysematous regions 

were further categorized according to their volumes. The  3D emphysematous volumes 

were sorted as following: 2 to 8 mm3 (class 1); 8 to 65 mm3 (class 2); 65 to 120 mm3 

(class 3); and >120 mm3 (class 4), modified from Blechschmidt et al.19,20 The lower limit 

of 2 mm3 in the smallest cluster was used to minimize the influence of noise on the 
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evaluation.21 A 3x3 kernel-based axial Gauss smoothing was applied to minimize the 

noise in sharp kernel images. 

 
Spirometry  

Lung function was measured at baseline in all study participants using a flow spirometer 

(KoKo) according to American Thoracic Society recommendations.22 FEV1 and FVC 

were expressed as percentage of the predicted value according to the European 

Community Lung Health Survey.23  

 
Statistical analysis 

Transgender comparisons were made by Student t test or χ2 testing as appropriate. 

Multivariate linear regression models were used to assess the relationships between 

gender and the dependent variables of MDCT emphysema features. The models included 

potential confounding effect of age, body mass index (BMI), FEV1% predicted, FVC % 

predicted, smoking status and number of pack-years of smoking. The significance of the 

interactions for the combined effect of gender with the other covariates was assessed by 

comparing the differences between the deviances of the models with and without the 

interaction term to the χ2 distribution with 1 degree of freedom. The heterogeneity test 

was applied to evaluate the difference between two or more estimates for gender effect to 

emphysema distribution and clusters. SAS Release 8.2 was used for statistical calculation. 

 

 
      RESULTS 

 
Baseline demographic and clinical characteristics 

The final study cohort consisted of 957 subjects (age, 58.1 ± 5.9 yr ;614 males), since 54 

subjects were excluded from the original study group because of a FEV1/FVC ratio lower 

than 0.7. Demographic and pulmonary function data, smoking history and  MDCT 
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emphysema features are tabulated against gender in Table 1. All subjects were white 

Caucasians. Ten subjects (1%) had lung cancer detected by low-dose MDCT. Women 

were slightly younger than men, with a slightly lower body mass index (BMI), and 

reported a milder smoking history (Table 1). Women, compared with men, exhibited 

similar FEV1% (P = 0.22), higher FVC% predicted levels (P = < 0.0001), but lower levels 

of FEF25-75 % predicted (P = < 0.0001) and FEV1/FVC ratio (P = 0.03). These associations 

were not substantially modified after adjusting for age, pack-years, and whole-lung 

emphysema proportion;  thus, men had significantly lower levels of FVC % predicted (-

7.45%, 95% CI: -9.66, -5.24; P < 0.0001) and higher levels of FEF25-75 % predicted 

(0.90% greater, 95% CI: 0.07, 1.04; P < 0.0001).  

 
Emphysema assessment 

All the MDCT emphysema measurements were less severe in female than in male 

smokers (P < 0.0001) (Table 1). Such differences were evident in the univariate models 

and in most cases apparently larger in multivariate models after adjustment for age, BMI, 

smoking status, pack years of smoking, FEV1% and FVC%. Table 2 summarizes the 

differences between men and women for all variables considered. Both the MLD and the 

15th percentile point were greater in women (P < 0.0001).  The proportion of emphysema 

in women was lower in the whole lung , both in the core and peel regions. However, as 

shown by transgender differences for the core/peel ratio, the pattern of emphysema on the 

axial plane slightly differed between genders, as women showed a lower proportion of 

emphysema in the core of the lung compared to the peel, whereas the reverse was true in 

men (P  < 0.0001) (Fig. 1). We observed that the gender differences in  lobar emphysema 

proportion were heterogeneous:  in  women, emphysema proportion was lower in each 

lobe (P < 0.0001),  but such differences were greater in the middle lobe and in the upper 

lobes  compared to the lower lobes (P = 0.004) (Fig. 2). Table 2 also summarizes 

multivariate regression analyses of the emphysematous areas sorted by size. Both women 
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and men showed similar proportion of the smallest clusters (P > 0.05), although men 

displayed  a significantly greater proportion of the bigger clusters, with the greatest one 

being reported for the class 4 clusters (on average 1.31% higher; 95% CI: 0.89-1.73; P < 

0.0001) (Fig. 1).  

 
Relationship between emphysema and clinical features 

In the multivariate models, we observed significant interactions between gender and the 

other covariates, namely age, BMI and FEV1% predicted (Fig. 3). Based on these 

interaction analyses, both in men and women the proportion of whole lung emphysema 

increased with age. This increase was higher in women and women older than 68 showed  

no difference in emphysema extent compared to men (Fig. 3A). Further, by examining the 

mean transgender differences in MLD for different combined categories of age and years 

of smoking in order to disclose whether transgender differences in emphysema were due 

to a  lead-time bias (i.e. women had less severe emphysema simply  because they were at 

an earlier stage of disease than men), we observed that amongst subjects with 31-35, 36-

40 and > 40 years of smoking, the differences between men and women tended to 

progressively decrease with age (Table 3).  

As FEV1% predicted levels decreased, the whole-lung  emphysema proportion tended to 

increase more rapidly in women than men, and women  with a FEV1% predicted lower 

than 76.2% had a greater emphysema proportion than men (Fig. 3B). The total 

emphysema proportion tended to increase with the decrease of BMI, and the increase was 

more rapid in men. These data  suggest that women tended to have lower emphysema 

proportion than men, particularly in non overweight subjects (BMI over 40) (Fig. 3C). 

Despite the significant interaction between gender and FVC% predicted (P < 0.0001), 

women seemed to maintain a lower whole-lung emphysema proportion compared to men 

(within the range of the FVC% predicted levels analyzed). An interaction between pack-

years and gender was also observed (P = 0.02), and in men the whole lung emphysema 
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negatively correlated with pack-years. There was no interaction between smoking status 

and gender. On the other hand, former smokers exhibited a greater emphysema extent 

compared to both male and female current smokers (P < 0.0001), although transgender 

differences remained substantially the same (as shown in Table 2) once the former 

smokers were excluded from the analysis. 

 

DISCUSSION 

This analysis demonstrates gender-specific differences  in radiological features of 

emphysema in a large cohort of heavy smokers without airflow obstruction. We showed 

through low-dose MDCT that women, compared with men, exhibited an emphysema 

phenotype less extensive in each pulmonary lobe and characterized by smaller 

emphysematous areas and slightly less concentrated in the core of the lung. Our findings 

substantially mirror and extend those reported in patients with COPD. Thus, an analysis 

limited to severe emphysematous patients  from the National Emphysema Trial (NETT),8 

showed that emphysema in women, relative to men, was less extensive and characterized 

by smaller hole size but less peripheral involvement on CT. Further, Dransfield et al.15 

demonstrated that women had less severe emphysema at all stages of COPD.   

Data on the epidemiology of emphysema in “healthy” smokers is forthcoming from 

populations screened by lung cancer.24-26 Both prevalence and severity of emphysema on 

low-dose CT have already been shown to be greater in male than in female smokers.24,26 

We characterized emphysema using objective 3D techniques on high-resolution 

volumetric MDCT datasets, whereas previous studies had assessed emphysema by visual 

score systems, which, compared to objective methods, tend to underestimate the 

prevalence of low-grade emphysema.27 Limited emphysema is usually clinical 

insignificant; nevertheless, we specifically looked at this subgroup to verify the hypothesis 

that transgender differences in tobacco-smoke susceptibility exist.  
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Changes in the size of the emphysematous areas were reported to be useful in evaluating 

the pattern of progression of emphysema.28 In our study, we found that the highest 

emphysematous clusters (class 4)  in males represented the most  striking difference 

amongst clusters between genders, whereas men and women showed the same proportion 

of the smallest clusters (class 1) (Fig. 1). Our results are in keeping with early pathologic 

studies demonstrating that there were no gender differences among smokers in 

susceptibility to microscopically assessed emphysema, whereas macroscopic emphysema 

was more commonly found in men.29,30 

Differences in the distribution of emphysema may help understanding the disease 

pathogenesis and the variable development of COPD in smokers. In COPD it has been 

shown that the greater proportion of emphysema in male subjects is maintained both in the 

upper and the lower zones.15 In our cohort of smokers without airflow obstruction, men 

showed more severe emphysema in each lobe. However, such differences were 

significantly higher in the upper lobes and in the middle lobe (P < 0.0001) (Fig. 2). This 

does not imply that men, compared with women, showed an emphysema with a more 

predominant cranial distribution as the middle lobe, the left upper lobe and both the lower 

lobes overlap topographically with the lower and the upper pulmonary regions, 

respectively. On the other hand, the novel finding of the middle lobe predominance may 

explain why smokers have a more homogeneous distribution of emphysema than 

previously thought.11,31 To our knowledge, this is the first study that objectively assessed 

emphysema in each pulmonary lobe, and confirms on a large group of subjects that early 

smoking-induced emphysema tends to develop predominantly at these levels.  

In women, relative to men, the emphysema was slightly less concentrated in the core of 

the lung (Table 1, 2, Fig. 1). This is different from what is seen in severe COPD subjects 

whose emphysema was less peripheral in women; because the  radial distribution of 

emphysema may have a functional impact, it was suggested that such difference likely 
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accounted for the lower diffusing capacity for carbon monoxide (DLco) observed in 

women.8 Unfortunately, we could not explore such morphologic-functional relationship as 

the DLco was not part of our lung screening project. 

Based on the ability to adjust for the whole-lung proportion of emphysema, pack-years 

and age, we noted a similar FEV1% predicted but significantly lower FVC% predicted in 

men and lower FEF25-75 % predicted in women. We speculate that the lower FVC% 

predicted in males and the lower FEF25-75 % predicted in women were due to either the 

different emphysematous phenotype or by the greater degree of peripheral airways disease 

in women, whose smaller airway size may also place them at greater risk because toxic 

particulates may be more likely to deposit prior to reaching the alveoli.32 However, such 

interpretation is limited by the slight differences of functional levels between genders and 

by the lack of the MDCT assessment of the airway phenotype. 

These findings suggested that women tended to develop a less severe emphysematous 

phenotype compared to men, but such transgender difference was less with  the increase 

of age, and FEV1% predicted decline (Fig. 3A, B). CT densitometry may be influenced by 

several factors, such as age and weight.33 However, we observed that, holding constant the 

other covariates, as age increased, whole-lung emphysema proportion increased more 

rapidly in women than in men. Such finding was also supported by the trend of the 

transgender differences in MLD, which was shown to decrease when stratified by age and 

duration of smoking (Table 3). Furthermore, we also observed that both the core and peel 

emphysema and the largest emphysematous clusters (i.e. the main transgender differences 

of emphysema) behaved in a similar way compared to the overall emphysema extent, 

namely, they tended to increase more rapidly in women than in men over time (data not 

shown). By contrast, in men emphysema increased more rapidly with the decrease of the 

BMI (Fig. 3C). The finding that emphysema extent increases while BMI decreases has 

been also reported in COPD and, importantly,  may suggest a more severe systemic 
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inflammatory response in smokers with greater emphysema extent.34 Although no 

interactions were observed among severe COPD patients between gender and lung 

function,8 our data show that, as the FEV1% levels decreased, the emphysema extent 

increased more rapidly in women than in men (Fig. 3B), indicating a stronger relationship 

between the increase in the emphysema extent and lung function deterioration in female 

smokers without airflow obstruction.  In addition, we demonstrated that, for a given pack-

years history, men had more severe emphysema than women. Interestingly, male smokers 

with higher pack-years history displayed less emphysematous changes. 

However, the relation between cigarette smoking and the presence of emphysema shows a 

rough dose-response curve between pack-years of smoking and emphysema.10 Further, no 

interaction between smoking status and gender was observed and both female and male 

former smokers had more severe emphysema than current smokers. Although these 

observations are, at first sight, surprising, smoking cessation may be more common in 

those individuals with more extensive disease (i.e. healthy smoker effect). On the other 

hand, low-grade emphysema is unlikely to lead smokers to quit, although  these findings 

have to be interpreted cautiously due to the patient self-reported smoking status and in the 

absence of any objective assessment (i.e. exhaled carbon monoxide and nicotine 

metabolite levels).  

Our study does have significant limitations. A low-dose MDCT protocol was applied due 

to the fact that radiations have an intrinsic risk of inducing a neoplasm. Although low-

dose technique is now recognized as having no significant effect on CT quantification of 

emphysema,35,36 this may not be negligible for our population of subjects whose lung were 

near-normal with limited extension of emphysema. Nevertheless, differences in both lung 

function test results and MLD differences would suggest the transgender differences we 

observed are not due to MDCT artifacts, but instead represent real findings. However, 

because full functional data was not available, we cannot exclude that a small minority of 
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subjects was misclassified (individuals with  restrictive defects), although there was no 

evidence of fibrosis on low-dose MDCT. In addition, although the analyses have been 

adjusted for various factors, it must be appreciated that transgender differences in 

emphysema phenotype may be accounted for hormonal factors, anatomical differences in 

airways, and different smoking habit. 

In conclusion, our study shows that gender differences exist in emphysema phenotype in 

subjects without COPD, thus suggesting a gender-specific pattern of early smoking-

induced lung damage. In addition, we propose that transgender analysis of emphysema 

according to age, BMI, pack-years of smoking and FEV1% predicted may help refining 

emphysema phenotypes and improve our understanding of the disease pathogenesis. 
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Table 1. Demographic and clinical data, smoking history, computed tomography 
measurements of emphysema and pulmonary function indices in women and men.  
 

Parameter 
Women 
(n=343) 

Mean (SD) 

Men 
(n=614) 

Mean (SD) 
P Value 

Demographics     
Age (years) 57.56 (5.9) 58.49 (5.9) 0.02 

BMI (kg/m2) 24.45 (4.3) 26.64 (3.7) <0.0001 

Smoking history    
Duration of smoking (years) 34.92 (7.3) 37.31 (7.3) <0.0001 
Number of cigarettes per day 21.97 (8.7) 24.86 (10.9) <0.0001 
Pack-years of smoking 38.35 (17.8) 46.30 (22.1) <0.0001 
Time since cessation (years) 0.93 (3.14) 1.57 (3.05) 0.002 

      Smoking status   0.0007 
             Current smokers 266 (78.0) 414 (67.7)  
             Former smokers 75 (22.0) 198 (32.3)  
Spirometry    

FEV1 2.36 (0.5) 3.24 (0.6) <0.0001 
FEV1 % predicted 99.33 (16.8) 97.99 (15.4) 0.2 
FVC 3.12 (0.6) 4.29 (0.8) <0.0001 
FVC % predicted 111.29 (18.0) 103.31 (16.1) <0.0001 
FEV1/FVC ratio 97.25 (11.1) 98.91 (12.2) 0.03 
FEF25-75% predicted 67.62 (27.2) 78.33 (31.2) <0.0001 

MDCT indices    
Lung volume (ml)  4890.91 (755.8) 6461.84 (1,055.8) <0.0001 
MLD (HU)  -829.42 (27.6) -840.05 (25.5) <0.0001 
15thpercentile point (HU) -914.85 (21.1) -923.72 (17.6) <0.0001 

Emphysema proportion (%)    
     Whole lung 3.71 (4.1) 4.90 (4.0) <0.0001 
     Whole lung core  3.58 (4.6) 4.91 (4.4) <0.0001 
     Whole lung peel 3.85 (3.8) 4.88 (3.7) <0.0001 
     Core/peel ratio 0.81 (0.38) 0.93 (0.34) <0.0001 
Emphysema proportion  
by pulmonary lobe (%)    

     Left lower  3.56 (3.8) 4.71 (4.1) <0.0001 
     Left upper 4.21 (4.6) 5.74 (4.9) <0.0001 
     Right lower 3.04 (4.6) 3.88 (3.7) 0.004 
     Right middle 4.92 (5.5) 7.12 (6.2) <0.0001 
     Right upper 3.20 (4.3) 4.05 (4.1) 0.003 
Emphysema proportion  
by cluster classes (%)    

1 0.63 (0.5) 0.80 (0.6) <0.0001 
2 0.65 (0.6) 0.94 (0.7) <0.0001 
3 0.11 (0.1) 0.16 (0.1) <0.0001 
4 1.54 (3.4) 2.20 (3.1) 0.003 
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Table 2. Estimated differences between men and women for computed tomography 
emphysema measurements by means of univariate and multivariate regression models. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Univariate analysis Multivariate analysis* 

MDCT variables 

Estimated difference 
between men and 

women  
(95% CI) 

P Value

Estimated difference 
between men and 

women 
(95% CI) 

P Value 

MLD (HU) -10.63 (-14.11, -7.16) <0.0001 -17.00 (-20.34, -13.65) <0.0001 
15th percentile point (HU) -8.85 (-11.35, -6.35) <0.0001 -12.75 (-15.13, -10.36) <0.0001 
Whole-lung emphysema 
proportion (%) 1.20 (0.66, 1.73) <0.0001 2.00 (1.49, 2.51) <0.0001 
Whole-lung core 
emphysema proportion (%) 1.33 (0.74, 1.92) <0.0001 2.10 (1.54, 2.66) <0.0001 
Whole-lung peel 
emphysema proportion (%) 1.03 (0.54, 1.53) <0.0001 1.89 (1.42, 2.36) <0.0001 

Core / Peel ratio  0.12 (0.08-0.17) <0.0001 0.10 (0.06-0.14) <0.0001 
Emphysema proportion by 
pulmonary lobe (%)     
    Left lower 1.15 (0.62, 1.68) <0.0001 1.91 (1.39, 2.43) <0.0001 
    Left upper 1.53 (0.89, 2.16) <0.0001 2.48 (1.86, 3.09) <0.0001 
    Right lower 0.84 (0.30, 1.38) 0.0023 1.52 (0.99, 2.04) <0.0001 
    Right middle 2.19 (1.41, 2.98) <0.0001 3.10 (2.31, 3.89) <0.0001 
    Right upper 0.84 (0.29, 1.40) 0.0028 1.58 (1.04, 2.12) <0.0001 
Emphysema proportion by 
cluster classes (%)     
    1 0.166 (0.092, 0.240) <0.0001 -0.21 (-0.42, 0.00) 0.054 
    2 0.288 (0.204, 0.373) <0.0001 0.40 (0.31, 0.48) <0.0001 
    3 0.050 (0.033, 0.067) <0.0001 0.08 (0.06, 0.09) <0.0001 
    4 0.663 (0.235, 1.092) 0.0025 1.31 (0.89, 1.73) <0.0001 
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Table 3. Estimated differences (95% CI) between men and women for computed tomography 
mean lung density by means of  multivariate regression models, adjusted for age, body mass 
index, smoking status, pack years of smoking, FVC% and FEV1% 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 ≤30 years of smoking 

[n° of subjects] 

31-35 years of smoking 

[n° of subjects] 

36-40 years of smoking 

[n° of subjects] 

>40 years of smoking 

[n° of subjects] 

49-54 yrs-old -23.39 (-33.41; -13.37) 

[140] 

-28.91 (-38.69; -19.13) 

[130] 

-18.50 (-31.59; -5.41) 

[65] 

- 

[2] 

55-59 yrs-old -23.01 (-34.75; -11.27) 

[67] 

-12.29 (-23.56; -1.02) 

[60] 

-19.13 (-27.75; -10.51) 

[122] 

-2.84 (-23.62; 17.94) 

[35] 

60-64 yrs-old -16.89 (-40.35; 6.57) 

[35] 

+6.30 (-24.43; 37.03)  

[14] 

-6.60 (-16.40; 3.20)  

[81] 

-23.24 (-38.35; -8.13) 

[74] 

65-68 yrs-old -23.19 (-60.27; 13.89) 

[10] 

- 

[7] 

0.93 (-28.63; 30.49)  

[19] 

2.28 (-9.40; 13.96)  

[46] 

>69 yrs-old - 

[7] 

- 

[6] 

- 

[6] 

4.26 (-22.04; 13.52)  

[34] 



 22

FOOTNOTES  
 
Table 1 
 
Definition of abbreviations: BMI = body mass index; MDCT = multidetector-row computed 

tomography; MLD = mean lung density; HU = Hounsfield Unit. 

 
Table 2 
 
Definition of abbreviations: MDCT = multidetector-row computed tomography; MLD = mean 

lung density; HU = Hounsfield Unit. 

*Obtained from linear regression models including terms for age, body mass index, smoking 

status, pack-years of smoking, FVC% and FEV1%. 

 

Table 3 

Values in the cells represent mean transgender differences in mean lung density. 

In the smallest patient sub-groups, differences did not reach statistical significance (-). 

 

 
 
fig 1 a 
 

 
 
fig 1b 
 



 23

 

fig 2 a 
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