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      Health status and health-related quality of life (HRQL) 
are common research outcomes in patients with 

chronic pulmonary diseases. The St. George Respira-
tory Questionnaire (SGRQ) is a widely used instru-
ment that was originally designed to assess HRQL 
in patients with obstructive lung disease.  1,2   Several 
studies have demonstrated an association between 
SGRQ scores and FEV 1  in patients with COPD.  3-16   The 
SGRQ has been evaluated for use in patients with 
other pulmonary diseases, including interstitial lung 
disease (ILD), and a correlation between SGRQ scores 
and lung function has been established in patients 
with ILD as well.  17-19   

 Unlike the SGRQ, which is a respiratory disease-
specifi c measure of HRQL, the Short Form-12 (SF-12) 
survey is a generic measure of overall health status. It 
was derived from the Medical Outcomes Study Short 
Form-36 survey.  20   Correlation between SF-12 scores 
and pulmonary function has been demonstrated for 
patients with COPD,  21-23   but little has been previ-
ously published regarding the validity of SF-12 in 
patients with ILD.  24   

 Both COPD and ILD cause ventilatory impairment, 
but because of substantial differences with respect 
to their pathophysiology, their impact on HRQL 
may be different for the same degree of ventilatory 
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process or (2) a diagnosis of cystic fi brosis, berylliosis, or pulmo-
nary hypertension as the indication for transplantation. All LTRC 
participants provide informed consent, and local institutional review 
board approval was obtained at each institution. 

 In October 2009, 981 records were identifi ed in the LTRC 
database for patients with a major clinical diagnosis of ILD 
(n  5  405) or COPD (n  5  576) for inclusion in our cross-sectional 
analysis. The clinical center’s principal investigator determined 
the fi nal clinical diagnosis after reviewing local clinical and patho-
logic data and reports from the LTRC Tissue Core (University 
of Colorado) and the LTRC Radiology Core (Mayo Clinic). 

 Data Collection 

 Demographic information and medical history were acquired 
from the patients by interview. HRQL instruments (SGRQ and 
SF-12) were self-administered in written format. Spirometry was 
performed in accordance with American Thoracic Society/Euro-
pean Respiratory Society standards,  28   and postbronchodilator 
spirometry was performed if the FEV 1 /FVC ratio was  ,  75%. All 
data were obtained prior to tissue collection. 

 Statistical Analyses 

 Characteristics of the diagnosis groups (ILD and COPD) were 
compared using the  x  2  test and the Wilcoxon rank sum test. The 
primary response variable of interest was HRQL score, and three 
different HRQL scores were examined in separate analyses: total 
SGRQ score, SF-12 physical component summary (PCS) score, 
and SF-12 mental component summary (MCS) score. Lower 
SGRQ scores indicate better HRQL, whereas higher SF-12 scores 
correspond to better HRQL. The primary explanatory variable 
of interest was prebronchodilator FEV 1  % predicted, and the 
relationships between HRQL scores and FEV 1  % predicted values 
were explored using nonparametric methods, including boxplots 
and locally weighted scatterplot smoothing. 

 Multivariable linear regression analysis was performed to 
(1) adjust for potential confounders of the relationship between 
HRQL score and FEV 1  % predicted, (2) evaluate the effect of 
diagnosis (ILD vs COPD) on HRQL score, and (3) test for inter-
action between FEV 1  % predicted and diagnosis. Comorbidity 
data were unavailable for fi ve patients, and these individuals were 
excluded from multivariable analyses. SF-12 scores were unavail-
able for 11 additional patients, so these individuals were only 
included in the SGRQ analysis. 

 Sensitivity analyses and resistant regression analyses were per-
formed to assess the infl uence of outliers on regression coeffi -
cient estimates. The assumptions of linear regression were verifi ed 
using residual plots, adjusted variables plots, and tests of normality 
for distribution of residuals. All analyses were performed using 
Stata, version 11 (StataCorp). 

 Results 

 Patient Characteristics 

 Compared with patients with COPD, patients with 
ILD were younger and had greater diversity with 
respect to race and ethnicity ( Table 1  ). However, the 
majority of patients in both groups were Caucasian  . 
A higher proportion of patients with ILD had dia-
betes, and more patients with COPD had a history of 
cancer. 

 Among patients with ILD, the most common 
diagnosis was idiopathic pulmonary fi brosis (IPF) 

impairment. Because ILD tends to be more rapidly 
progressive than COPD and this may adversely affect 
tolerance of lung function decline, we hypothe-
sized that patients with ILD would have worse 
HRQL scores compared with those with COPD with 
similar severity of ventilatory impairment. 

 To test this hypothesis, we used data from the Lung 
Tissue Research Consortium (LTRC  ) (to learn more 
about the LTRC, see www.ltrcpublic.com). This mul-
ticenter project has generated a database of patients 
with ILD and COPD who are well characterized with 
respect to pulmonary function, imaging, and histo-
logic confi rmation of their pulmonary diagnosis. We 
used FEV 1  (% predicted) as the primary measure 
of ventilatory impairment, because FEV 1  predicts 
ventilatory capacity on average.  25   Correlation between 
FEV 1  and maximal exercise ventilation and oxygen 
uptake has been demonstrated in both patients with 
COPD and patients with ILD.  26   Moreover, FEV 1  cor-
relates with severity of dyspnea relative to exercise 
intensity in COPD and ILD.  27   

 Materials and Methods 

 Study Design 

 Since September 2005, the LTRC has been enrolling patients 
with COPD or ILD from four clinical centers: Mayo Clinic 
(Rochester, Minnesota), University of Colorado, University of 
Michigan, and University of Pittsburgh. Inclusion criteria are 
age  �  21 years and (1) clinical indication of ILD leading to sur-
gical lung biopsy, (2) diagnosis of COPD leading to treatment with 
lung volume reduction surgery, (3) diagnosis of ILD or COPD in 
patients listed for lung transplantation, or (4) lung nodule or mass 
requiring resection. All surgical procedures are selected using 
standard clinical indications by the medical providers caring for 
the patients. Exclusion criteria are (1) an active primary infectious 

 Manuscript received May 27, 2011; revision accepted January 23, 
2012  . 
  Affi liations:  From the Division   of Pulmonary and Critical Care 
Medicine (Drs Berry, Drummond, and Wise), Johns Hopkins 
University School of Medicine, Baltimore, MD; the Division of 
Pulmonary and Critical Care Medicine (Drs Han and Martinez), 
University of Michigan Health System, Ann Arbor, MI; the C-TASC 
Clinical Trials and Surveys Corporation (Mss Li and Fuller  ), 
Owings Mills, MD; the Division of Pulmonary and Critical 
Care Medicine (Dr Limper), Mayo Clinic College of Medicine, 
Rochester, MN; the Division of Pulmonary Sciences and Critical 
Care Medicine (Dr Schwarz), University of Colorado, Denver 
School of Medicine, Aurora, CO; and the Division of Pulmonary 
and Critical Care Medicine (Dr Sciurba), University of Pittsburgh 
School of Medicine, Pittsburgh, PA  . 
  Funding/Support:  This study was supported by the National 
Institutes of Health [Grant 1KL2RR025006-01] and the National 
Heart, Lung, and Blood Institute [Grant NO1-HR-46164  ]. 
  Correspondence to:  Robert A. Wise, MD, FCCP, Johns Hopkins 
Asthma and Allergy Center, 5501 Hopkins Bayview Circle, 
Baltimore, MD 21224; e-mail: rwise@jhmi.edu   
  © 2012 American College of Chest Physicians.  Reproduction 
of this article is prohibited without written permission from the 
American College of Chest Physicians. See online for more details. 
 DOI: 10.1378/chest.11-1332 

http://www.ltrcpublic.com
mailto:rwise@jhmi.edu
http://journal.publications.chestnet.org


706 Original Research

 A sensitivity analysis was performed that substituted 
FVC % predicted for FEV 1  in our main model. Sim-
ilar results were obtained with higher SGRQ scores 
among patients with ILD, and again a signifi cant inter-
action between diagnosis and lung function was iden-
tifi ed ( P   5  .001) (e-Tables 1, 2  ). We also performed an 
analysis that substituted postbronchodilator FEV 1  
% for prebronchodilator FEV 1  % predicted for those 
patients with postbronchodilator spirometry available 
and found that this did not alter our results. 

 Relationship Between SF-12 PCS Score 
and Diagnosis 

 SF-12 PCS scores were on average 4.73 points 
(95% CI, 3.14-6.31) lower in ILD compared with 
COPD, after adjusting for FEV 1  % predicted and 
potential confounders ( Table 4  ). This again signifi es 
worse HRQL in patients with ILD compared with 
patients with COPD with similar degrees of ventila-
tory impairment. 

 An interaction between diagnosis (ILD vs COPD) 
and FEV 1  % predicted was also identifi ed for the 
SF-12 PCS model ( P   5  .03), suggesting the slope of 

(n  5  239, 59.0%), followed by hypersensitivity pneumo-
nitis (n  5  45, 11.1%) and nonspecifi c interstitial pneu-
monia (n  5  30, 7.4%). Other ILD diagnoses included 
respi ratory bronchiolitis-ILD, desquamative interstitial 
pneumonia, and cryptogenic organizing pneumonia. 

 Relationship Between SGRQ Score and Diagnosis 

 SGRQ scores were on average 15.33 points 
(95% CI, 12.46-18.19) higher in patients with ILD 
compared with those with COPD, after adjusting 
for FEV 1  % predicted and potential confounders 
( Table 2  ). This indicates worse HRQL in patients 
with ILD compared with those with COPD, with 
similar severity of ventilatory impairment. 

 A signifi cant interaction was identifi ed between 
diagnosis (ILD vs COPD) and FEV 1  % predicted 
that suggests the slope of the relationship between 
lung function and SGRQ differs by pulmonary 
diagnosis ( P   5  .003). For a 10% difference in pre-
dicted FEV 1 , the SGRQ score differed on average 
by 5.0 points (95% CI, 4.4-5.6) among patients with 
COPD, whereas in ILD, it differed by 3.4 points 
(95% CI, 2.4-4.4  ) ( Fig 1  ,    Table 3  ). 

 Table 1— Comparison of LTRC Participants With ILD and COPD  

Characteristic    ILD COPD  P  Value

No. 405 576 …
Age, y 62 (54-68) 65 (58-71)  ,  .0001
Sex
 Male 223 (55.1) 296 (51.4) .26
Race and ethnicity  a  .04
 Caucasian 370 (91.4) 550 (95.5)
 African American  16 (4.0) 18 (3.1)
 Hispanic 10 (2.5) 3 (0.5)
 Other 9 (2.1) 5 (0.9)
BMI, kg/m 2 29.9 (26.5-33.5) 25.8 (22.7-29.3)  ,  .0001
Comorbid disease  b  
 Angina 43 (10.6) 64 (11.2) .84
 Heart failure 26 (6.4) 42 (7.4) .60
 Diabetes 74 (18.3) 59 (10.3)  ,  .001
 Renal failure 7 (1.7) 16 (2.8) .28
 Cancer diagnosis 39 (9.6) 217 (37.7)  ,  .001
 Rheumatologic disease 40 (9.9) 47 (8.2) .35
FEV 1  % predicted  c  70 (55-82) 52 (25.5-73)  ,  .0001
FVC % predicted 66 (52-78) 73 (56-88)  ,  .0001
D lco,   d   mL/min/mm Hg 12 (9-15) 13 (9-18) .05
Tissue collection  ,  .001
 Single lung explant 45 (11.1) 51 (8.9)
 Double lung explant 22 (5.4) 43 (7.5)
 Lobectomy/wedge resection 41 (10.1) 314 (54.5)
 Lung biopsy 265 (65.4) 34 (5.9)
 LVRS 0 (0.0) 84 (14.6)
 Not performed 32 (7.9) 50 (8.7)

Data are expressed as No. (%) for categorical variables and median (IQR) for continuous variables. D lco   5  diffusing capacity of the lung for carbon mon-
oxide; ILD  5  interstitial lung disease; IQR  5  interquartile range; LTRC  5  Lung Tissue Research Consortium; LVRS  5  lung volume reduction surgery.
 a Race was self-reported by participants.
 b Data unavailable for comorbid diseases for fi ve patients.
 c Prebronchodilator spirometry.
 d Data unavailable for D lco  for 114 patients.
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FVC % predicted and SF-12 PCS score differing 
signifi cantly by diagnosis ( P   5  .005) (e-Table 2). We 
again performed an analysis that substituted post-
bronchodilator FEV 1  % predicted for prebronchodi-
lator FEV 1  % predicted and found that this did not 
alter our results. 

 Relationship Between SF-12 MCS Score 
and Diagnosis 

 There was no association between SF-12 mental com-
ponent summary score and FEV 1  % predicted after 
adjustment for age. These results are not shown. 

 Discussion 

 The main fi nding of this study is that patients with 
ILD have worse HRQL scores compared with those 
with COPD with similar severity of ventilatory impair-
ment as assessed by FEV 1 . This was true for both a 
respiratory disease-specifi c measure of HRQL (SGRQ) 
and a generic measure of HRQL (SF-12 PCS). The 
mechanism causing this difference is unclear but may 
be related to differences in disease pathophysiology. 
Patients with ILD experience a concomitant decline 
in FEV 1  and FVC as a result of decreased lung com-
pliance, which increases the work of breathing both 
at rest and with exertion. In contrast, FEV 1  decline 
in COPD occurs due to increased airways resistance 
and decreased elastic recoil, which increases the work 
of breathing predominantly during exertion because 
of dynamic hyperinfl ation.  29   

 Other disease factors aside from ventilatory impair-
ment may result in activity limitation, such as exercise 
desaturation. Oxygen desaturation with exertion is 
associated with a low diffusing capacity of the lung 
for carbon monoxide (D lco ), and D lco  may be 
decreased in both ILD and COPD. We performed a 

the relationship between lung function and SF-12 
PCS score is modifi ed by diagnosis. Among patients 
with COPD, the SF-12 PCS score differed on average 
by 2.0 points (95% CI, 1.6-2.3) for a 10% difference 
in predicted FEV 1 , whereas in ILD, it differed on 
average by 1.3 points (95% CI, 0.8-1.8) ( Fig 2  ,    Table 3 ). 

 A sensitivity analysis using FVC % predicted was 
also performed, but unlike with the SGRQ analyses, 
there was no difference in average SF-12 PCS score 
by diagnosis after adjusting for FVC and other con-
founders (e-Table 3). However, there continued to be 
evidence of an interaction between lung function and 
diagnosis, with the slope of the relationship between 

 Table 2— Relationship Between Chronic Lung Disease Diagnosis, Other Predictors, and Total SGRQ Score  

Variables  a  Unadjusted  b  Estimate 95% CI  P  Value Adjusted  b  Estimate  b  95% CI  P  Value

Diagnosis (ILD vs COPD) 11.34 8.36 to 14.31  ,  .001 15.33 12.46 to 18.19  ,  .001
FEV 1  % predicted  2 0.43  2 0.49 to  2 0.38  ,  .001  2 0.46  2 0.52 to  2 0.40  ,  .001
Age, y  2 0.85  2 0.99 to  2 0.71  ,  .001  2 0.23  2 0.37 to  2 0.10  ,  .001
Sex (male vs female)  2 3.64  2 6.65 to  2 0.63 .02  2 2.54  2 4.88 to  2 0.20 .03
BMI, kg/m 2 0.31 0.05 to 0.56 .02 0.25 0.04 to 0.47 .02
Supplemental oxygen 

at rest (yes vs no)
15.72 12.86 to 18.57  ,  .001 7.32 4.88 to 9.77  ,  .001

SGRQ  5  St. George Respiratory Questionnaire. See Table 1 legend for expansion of other abbreviation.
 a Continuous variables: FEV 1  % predicted, age, BMI. Categorical variables (coding): diagnosis (ILD  5  1, COPD  5  0), sex (male  5  1, female  5  0), 
supplemental oxygen requirement at rest (yes  5  1, no  5  0), race (Caucasian  5  1, non-Caucasian  5  0), and individual comorbid diseases (1  5  yes, 
0  5  no). In an additional regression model (results not shown), BMI was modeled as a categorical variable rather than a continuous variable, but this 
did not alter the regression coeffi cient estimates or their statistical signifi cance.
 b Adjusted regression coeffi cient estimates are adjusted for all variables listed in the table as well as race and comorbidities, including angina, 
congestive heart failure, diabetes, renal failure, cancer diagnosis, and rheumatologic disease. This multiple linear regression analysis included 
976 observations for which complete data were available ( r  2   5  0.42,  s   5  18.24).

  Figure  1. Slope of the adjusted relationship between FEV 1  % pre-
dicted and SGRQ score varies by diagnosis. Participants with ILD 
on average had higher SGRQ scores, indicating worse HRQL 
compared with those with COPD with similar degrees of ventila-
tory impairment. However, the slope of the relationship between 
SGRQ score and FEV 1  % predicted was steeper in COPD, indi-
cating greater differences in HRQL for similar differences in 
FEV 1  % predicted in COPD compared with ILD. The gray area 
around the fi tted lines indicates the 95% CI around the estimate. 
HRQL  5  health-related quality of life; ILD  5  interstitial lung dis-
ease; SGRQ  5  St. George Respiratory Questionnaire.   
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HRQL scores.  11-13,21,30-34   In an effort to investigate 
whether dyspnea accounts for the difference in aver-
age total SGRQ score by diagnosis, we examined 
the individual SGRQ component scores (symptoms, 
activity, and impacts). Each SGRQ component score 
was higher for patients with ILD compared with 
COPD (e-Tables 7-9). The symptoms domain includes 
questions about cough and sputum in addition to 
breathlessness, whereas the activity and impacts 
domains focus on how dyspnea, exercise limitation, 
and other disease factors affect physical and social 
activities and overall life satisfaction. Because the 
scores for ILD were higher across all domains, this 
suggests that factors other than dyspnea, such as cough 
and sputum, contribute to the total SGRQ difference 
by diagnosis. 

 In addition to fi nding that patients with ILD had 
worse HRQL scores compared with those with COPD 
with similar ventilatory impairment, our study showed 
that the slope of the relationship between FEV 1  % pre-
dicted and HRQL score varies by diagnosis, with a 
steeper slope among patients with COPD. We do 
not know the reason for this, but a possible expla-
nation is that patients with COPD with worse FEV 1  
may accumulate other conditions that negatively 
affect HRQL, such as more frequent exacerbations, 
drug effects, systemic manifestations, and comorbid 
diseases. 

supplemental analysis adjusting for mean D lco , which 
reduced the magnitude of the regression coeffi cient 
for diagnosis. However, HRQL scores still remained 
higher in ILD compared with COPD (e-Appendix 1, 
e-Tables 4-6). 

 Another possible explanation for the difference in 
HRQL scores is that lung function decline is usually 
more rapid in patients with ILD compared with 
COPD. Slower decline in lung function may allow 
patients with COPD to gradually modify their activ-
ities and lifestyle such that they perceive less impact 
on HRQL. As patients with COPD become more 
sedentary, their activities may be limited by muscle 
fatigue rather than breathlessness. In a study of incre-
mental exercise testing in patients with COPD and 
ILD, patients with COPD stopped exercise due to 
fatigue (46%) more than dyspnea (25%), whereas 
dyspnea was the reason for stopping exercise in 
the majority of patients with ILD (62%).  27   Many 
SGRQ items ask about activity limitation due to 
breathlessness, but activity may be restricted by fatigue 
before dyspnea is limiting in patients with COPD. 
Hence, differences in activity limitation attributed 
to dyspnea may result in higher SGRQ scores for 
patients with ILD, but this would not explain the 
difference in SF-12 PCS scores that we observed. 

 Prior studies in patients with COPD and ILD have 
suggested dyspnea is an important factor infl uencing 

 Table 3— Relationship Between FEV 1  % Predicted and HRQL Score Varies by Chronic Lung Disease Diagnosis  

Outcome Diagnosis Adjusted  b  Estimate for FEV 1  % Predicted  a  95% CI  P  Value for Interaction Term

Total SGRQ ILD  2 0.34  2 0.44 to  2 0.24 .003
COPD  2 0.50  2 0.56 to  2 0.44 …

SF-12 PCS ILD 0.13 0.08 to 0.18 .03
COPD 0.20 0.16 to 0.23 …

HRQL  5  health-related quality of life; PCS  5  physical component summary. See Table 1 for expansion of other abbreviations.
 a Regression coeffi cient estimates are adjusted for age, BMI, sex, race, requirement for supplemental oxygen, and comorbidities, including angina, 
congestive heart failure, diabetes, renal failure, cancer diagnosis, and rheumatologic disease.

 Table 4— Relationship Between Chronic Lung Disease Diagnosis, Other Predictors, and SF-12 PCS Score  

Variables  a  Unadjusted  b  Estimate 95% CI  P  Value Adjusted  b  Estimate  b  95% CI  P  Value

Diagnosis (ILD vs COPD)  2 3.60  2 5.10 to  2 2.11  ,  .001  2 4.73  2 6.31 to  2 3.14  ,  .001
FEV 1  % predicted 0.18 0.15 to 0.20  ,  .001 0.18 0.15 to 0.21  ,  .001
Age, y 0.30 0.23 to 0.38  ,  .001 0.09 0.02 to 0.16 .02
Sex (male vs female) 0.003  2 1.49 to 1.49 .99  2 0.31  2 1.61 to 0.98 .64
BMI, kg/m 2  2 0.16  2 0.29 to  2 0.04 .01  2 0.15  2 0.27 to  2 0.03 .01
Supplemental oxygen 

at rest (yes vs no)
 2 6.82  2 8.24 to  2 5.39  ,  .001  2 3.64  2 5.00 to  2 2.29  ,  .001

SF-12  5  Short Form-12. See Table 1 legend for expansion of other abbreviation.
 a Continuous variables: FEV 1  % predicted, age, BMI. Categorical variables (coding): diagnosis (ILD  5  1, COPD  5  0), sex (male  5  1, female  5  0), 
supplemental oxygen requirement at rest (yes  5  1, no  5  0), race (Caucasian  5  1, non-Caucasian  5  0), and individual comorbid diseases (1  5  yes, 
0  5  no). In an additional regression model (results not shown), BMI was modeled as a categorical variable rather than a continuous variable, but 
this did not alter the regression coeffi cient estimates or their statistical signifi cance.
 b Adjusted regression coeffi cient estimates are adjusted for all variables listed in the table as well as race and comorbidities, including angina, 
congestive heart failure, diabetes, renal failure, cancer diagnosis, and rheumatologic disease. This multiple linear regression analysis included 
965 observations for which complete data were available ( r  2   5  0.28,  s   5  10.05).
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cross-sectional, we cannot comment on the respon-
sivity of SGRQ to changes in disease state in ILD, but 
results from a recent longitudinal study of patients 
with IPF indicate that SGRQ may be a meaningful 
instrument for measuring changes in IPF disease 
severity over time.  19   

 Recently, the SGRQ-I was developed, which is a 
subset of SGRQ items intended for specifi c use in 
IPF.  35   Although we cannot infer how our results might 
have differed had we used the SGRQ-I, we note that 
particular items in the original SGRQ seem less rele-
vant to ILD (such as questions about wheezing). We 
would have expected this to result in a higher average 
SGRQ score among patients with COPD, which was 
not observed in our study. Interestingly, in develop-
ment of the SGRQ-I, some of those items without 
obvious face validity for IPF (eg, wheezing) were 
retained because of good fi t with other important 
model components.  35   

 In contrast to our results from the SGRQ and 
SF-12 PCS analyses, we did not fi nd a signifi cant asso-
ciation between FEV 1  and SF-12 MCS scores after 
accounting for age. This is consistent with other studies 
that have demonstrated no association or relatively 
weak association between MCS scores and lung func-
tion in patients with COPD  4,16,23   and ILD.  18   Taken 
together, these fi ndings indicate that differences in 
ventilatory impairment have minimal impact on the 
emotional and psychosocial aspects of HRQL. 

 The strengths of this study include the use of a 
well-characterized patient population with the detailed 
and consistent evaluation afforded by the LTRC using 
predefi ned protocols at multiple clinical centers. We 
recognize that patients were selected to participate 
in this study because of their potential for tissue 
donation, and, hence, the patients in this study may 
not be representative of the general population of 
patients with COPD and ILD. However, the LTRC 
allowed us to examine HRQL scores among patients 
with a wide range of lung function, from those under-
going thoracic surgery for nodule resection to those 
requiring lung transplantation. An additional strength 
of this study is that our fi ndings were consistent across 
different measures of lung function and different 
HRQL scores. 

 In summary, patients with ILD have worse HRQL 
scores than those with COPD. This is related to fac-
tors other than severity of ventilatory impairment. 
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 Traditionally, FEV 1  has been used as a primary 
metric of severity for obstructive lung disease, whereas 
FVC has been used for restrictive lung disease. Our 
study fi ndings support FEV 1  as a meaningful measure 
of disease severity in ILD. However, the interpreta-
tion of FEV 1  in ILD as a marker of disease severity is 
different than in COPD, in that patients with ILD 
have more disease impact for the same degree of ven-
tilatory impairment. 

 The results of our study suggest that the relation-
ship between FEV 1  and HRQL score is linear and 
statistically signifi cant for both SGRQ and SF-12 PCS 
in a population of patients with chronic lung disease. 
With regard to this association, we were surprised to 
fi nd that there was no clear threshold effect. We had 
expected that there would be a threshold above which 
lung function would not affect HRQL measures, but 
using nonparametric methods, this was not observed 
(e-Figs 1-8). 

 Using the original SGRQ instrument developed 
for use in obstructive lung disease, we found that the 
total SGRQ score is independently associated with 
FEV 1  in both patients with COPD and patients with 
ILD. This was also true of for SF-12 PCS scores. The 
association we observed between lung function mea-
sures and HRQL scores in patients with ILD adds to 
the growing body of literature that both SGRQ and 
SF-12 are useful instruments in patients with ILD. 
It appears that lung function is a major predictor of 
HRQL as measured by SGRQ, regardless of the 
specifi c pulmonary diagnosis. Because our study was 

  Figure  2. Slope of the adjusted relationship between FEV 1  % pre-
dicted and SF-12 PCS score varies by diagnosis. Participants 
with ILD on average had lower SF-12 PCS scores, indicating 
worse HRQL compared with those with COPD with similar 
degrees of ventilatory impairment. However, the slope of the 
relationship between SF-12 PCS score and FEV 1  % predicted was 
steeper in COPD, indicating greater differences in HRQL for 
similar differences in FEV 1  % in COPD compared with ILD. The 
gray area around the fi tted lines indicates the 95% CI around the 
estimate. SF-12  5  Short Form-12. See Figure 1 legend for expan-
sion of other abbreviations.   
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  Additional information:  The e-Appendix, e-Figures, and e-Tables 
can be found in the “Supplemental Materials” area of the online 
article. 
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