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      Chronic pulmonary aspergillosis (CPA) is a usually 
incurable and progressive disease that causes sig-

nifi cant lung function deterioration. It typically leads 
to death from respiratory failure, infection, or hemop-
tysis.  1-3   Multiple underlying diseases are associated 
with CPA, including prior TB, nontuberculous myco-
bacterial infection, COPD, sarcoidosis, and allergic 
bronchopulmonary aspergillosis.  4   Worldwide, the prev-
alence of CPA following TB has been estimated at 
about 1.2 million people.  5   The disease is defi ned by 
the combination of at least one pulmonary cavity on 
thoracic imaging, with or without an aspergilloma, 
together with symptoms (usually weight loss, fatigue, 

cough, hemoptysis, and breathlessness) for  .  3 months, 
and serology (positive  Aspergillus -precipitating IgG 
antibody in blood) or cultures or histology implicating 
 Aspergillus  species.  1   Given the condition’s long-term 
nature and disabling symptoms,  1,4,6   it is reasonable to 
anticipate an impact on physical, social, and psycho-
logic aspects of patients’ health status. To date, how-
ever, quantification of health status impairment in 
patients with CPA has not been undertaken. This is 
due, at least in part, to a lack of adequately validated 
scales that can be used in this population. 

 The St. George’s Respiratory Questionnaire (SGRQ) 
is a respiratory-specifi c, health-status measure that 

  Background:    Chronic pulmonary aspergillosis (CPA) markedly reduces lung function through 
progressive lung destruction. To date, however, health status in patients with CPA has not been 
studied. This is due, in part, to a lack of adequately validated scales. The St. George’s Respiratory 
Questionnaire (SGRQ) is widely used for several chronic respiratory diseases, but not for CPA. 
We examined the reliability and validity of SGRQ in CPA. 
  Methods:    Eighty-eight patients with CPA completed the SGRQ, the Short Form-36 Health Survey 
(SF-36), and the Medical Research Council (MRC) dyspnea scale. Lung function and BMI were 
also measured. Pearson correlation,  t  test, analysis of variance, and their equivalents for nonpara-
metric data and multivariate linear and binary analyses were used. 
  Results:    The SGRQ components (symptoms, activity, and impact) and total scores achieved high 
internal consistency (Cronbach  a   5  0.77, 0.91, 0.86, and 0.94  ), and SGRQ components had good 
intercorrelation ( r   �  0.41;  P   ,  .001) and correlated well with the total score ( r   �  0.63;  P   ,  .001). 
There were high, intraclass, correlation coeffi cients for the total SGRQ and its dimensions ( �  0.92). 
The SGRQ scores showed signifi cant correlation with the MRC dyspnea scale and SF-36 compo-
nents and differentiated between all grades of shortness of breath and different bands of disease 
severity ( P   ,  .05). In addition, patients with greater clinician-rated disease severity had more 
impairment of health status ( P   ,  .006). CPA severity was independently associated with impair-
ment in health status, and COPD comorbidity signifi cantly affected the health status in patients 
with CPA. 
  Conclusions:    SGRQ demonstrated a signifi cant level of reliability and validity in measuring health 
status in CPA.    CHEST 2013; 144(2):623–631   

 Abbreviations: CPA  5  chronic pulmonary aspergillosis; IQR  5  interquartile range; MCS  5  mental component summary; 
MRC  5  Medical Research Council; PCS  5  physical component summary; SF-36  5  Short Form-36 Health Survey; 
SGRQ  5  St. George’s Respiratory Questionnaire 

 Validity and Reliability of the St. George’s 
Respiratory Questionnaire in Assessing 
Health Status in Patients With Chronic 
Pulmonary Aspergillosis   
  Khaled   Al-shair ,  MD ,  PhD ,  FCCP ;  Graham T. W.   Atherton ,  PhD ;  Deborah   Kennedy ,  MPHe ; 
 Georgina   Powell ,  MSc ;  David W.   Denning ,  MD   ; and  Ann   Caress   ,  PhD  

Downloaded From: http://journal.publications.chestnet.org/ by David Kinnison on 08/06/2013



624 Original Research

 The St. George’s Respiratory Questionnaire 

 The SGRQ measures respiratory disease-specifi c health sta-
tus. It is a self-administered questionnaire developed by Jones  19   
and colleagues  7,20   in 1991. The questionnaire has 50 items with 
76 weighted responses that are subscaled to three main aspects. 
The fi rst eight items cover the respiratory symptoms and their 
frequency and severity; this is the symptom domain. The next 
16 items concern limitation in activities due to shortness of breath; 
this is the activity domain. The last 26 items cover the consequent 
social and psychologic implications of the respiratory diseases; this 
is the impact domain. The scale is scored from 0 to 100, where the 
higher score indicates worse health status, and a difference or 
change of four points is considered clinically signifi cant.  8   The 
patients routinely completed the SGRQ every 3 months. To inves-
tigate test-retest SGRQ reliability, 17 clinically stable patients 
who had no exacerbation or other notable change in condition 
completed the questionnaire twice in 2 to 3 week intervals. 

 We used the original Medical Research Council (MRC) dyspnea 
scale to assess shortness of breath. Although the MRC dyspnea 
scale was developed  .  50 years ago,  21   it is still one of the most 
reliable, valid, and easily administered scales and has been used 
extensively in assessing breathlessness in respiratory studies. The 
patient selects one of fi ve options, and every option correlates 
shortness of breath with a certain task magnitude starting from 
strenuous to light.  22   

 We also used the Short Form-36 Health Survey (SF-36), which 
consists of eight domains: general health, physical functioning, 
role function, role emotional, bodily pain, vitality, social functioning, 
and mental health. In addition, two summary scores, a physical 
component summary (PCS) score and mental component sum-
mary (MCS) score, were calculated.  23   This scale has been used 
in studying general health status in chronic respiratory illnesses 
such as asthma,  24   bronchiectasis,  12   and COPD.  25   

 Lung function was also measured by a well-trained respiratory 
technician in our center at the same visit of the SGRQ completion 
or within 6 months. We obtained lung function measurement 
from the computerized database of our lung function laboratory 
for approximately 10% of the patients; this was done within a year 
from the SGRQ completion. 

 Additionally, the general health condition of every patient was 
graded by a physician in our referred center (grades: very poor, 
poor, fair, good, and very good). This was based on inspection of 
the medical record, taking into account key parameters such as 
main clinical manifestations (eg, shortness of breath, weight status, 
presence or absence of hemoptysis, fatigue, sputum production, 
and exercise tolerance), oxygen dependence, hospital admissions, 
comorbid conditions, and medications. Radiologic changes such 
as pericavitary thickening, pleural thickening, cavitary size and 
number, and presence or absence of fungal ball also were assessed 
by the physician.   

 We used the Index of Multiple Deprivations to correlate SGRQ 
score with a range of socioeconomic factors. This index is a pooled 
score based on measures of income, education, housing, health, 
and crime for each postcode in England, as has been used in pre-
vious studies.  26   To assess the impact of comorbidities, we used the 
Charlson Comorbidities Index and calculated the total scores as 
guided by Charlson et al.  27   

 Statistical Analysis 

  Reliability of the SGRQ in CPA:   We investigated the internal 
consistency of the SGRQ and each dimension using the Cronbach 
 a  coeffi cient  28  ; a correlation  �  0.7 was assumed to indicate that 
questions within a dimension are likely to measure the same con-
struct.  29-31   We measured test-retest reliability using intraclass corre-
lation coeffi cient (ICC) of the SGRQ and of each of its dimensions. 

consists of three domains assessing the most com-
mon respiratory symptoms, activity status, and the 
perceived impact of respiratory illness on the patient’s 
daily life.  7   The questionnaire has been well validated 
in COPD  7-10   and asthma  8   and also is used in assess-
ing health status in several other respiratory illnesses, 
such as idiopathic pulmonary fi brosis,  11   bronchiectasis,  12   
cystic fi brosis,  13   and pulmonary TB.  14   Moreover, the 
SGRQ has received wide acceptance and has been 
translated into in many different languages and vali-
dated in different cultures.  15-17   However, to date, the 
scale has not been used, let alone validated, in assess-
ing health status in patients with CPA. Therefore, we 
investigated the reliability and validity of the SGRQ 
in assessing health status in patients with CPA. 

 Materials and Methods 

 Study Population 

 Eighty-eight patients from the United Kingdom who had CPA 
and attended our tertiary referral clinic had their health status 
assessed as part of their routine clinic visit. Most were on antifungal 
therapy at the time of assessment. UK National Aspergillosis 
Centre criteria for banding CPA severity were used, with patients 
categorized as follows: band 1: ambulant and independent, no 
evidence of antifungal resistance, treatment with itraconazole 
capsules or no treatment; band 2: signifi cant impairment of respi-
ratory function (suffi cient to impair activities of daily living, but 
ambulant) and/or failed or developed toxicity to itraconazole cap-
sules and no evidence of azole antifungal resistance and/or evi-
dence of mycobacterial disease; band 3: antifungal azole resistance 
documented and/or long-term nebulized or IV antibiotic treatment 
required (eg, bronchiectasis,  Pseudomonas  colonization) and/or 
wheelchair bound due to respiratory impairment and/or addi-
tional, severe, underlying diseases such as controlled HIV infec-
tion, or signifi cant renal or hepatic dysfunction.  18   The data were 
collected with the goal of establishing the usefulness and feasi-
bility of adding a health-related quality-of-life measure to routine 
clinical assessment. Per UK National Research Ethics Service 
guidance, ethical approval or institutional review board   approval 
is not required for this kind of work. 
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relation with activity domain (0.41) and a moderate 
correlation with impact domain (0.61). However, a 
better correlation was seen between activity and impact 
domains (0.7) ( P   ,  .0001 for all these correlations). 
For test-retest reliability, the intraclass correlation 
coeffi cients for the total SGRQ and its dimensions 
(symptom, activity, and impact) were 0.97, 0.92, 0.94 
and 0.95, respectively. There were small and statis-
tically insignifi cant mean differences between scores at 
both completions as shown in  Table 2 , and the 95% lim-
its of agreement of repeatability as shown in Bland-
Altman plot ( Fig 2 ).   

 Validity of the SGRQ 

 The SGRQ total and dimensional scores showed high 
convergent validity correlating with different objec-
tive and subjective measures in respiratory research. 
The MRC dyspnea score, SF-36 PCS score, and SF-36 
PCM score had the highest correlation with total and 
dimensional SGRQ scores, as shown in  Table 3 .  The 
maximum correlation was with both SF-36 scores and 
greater than the MRC dyspnea score ( R  2   5  0.5), sug-
gesting that other important elements of ill health in 
these patients are being captured by the SGRQ. 

 Worse health status was associated with increasing 
severity of CPA; patients with severe CPA had worse 
health status than patients with mild or moderate dis-
ease. Moreover, the SGRQ showed significant dis-
criminating ability in differentiating between all grades 
of shortness of breath. In addition, patients with more 
disease severity as justifi ed by the respiratory physi-
cian scored consistently higher total and dimensional 
SGRQ scores, as can be seen in  Table 4 .  This associ-
ation between SGRQ total and dimensional scores 
with CPA severity bands was even better seen when 
plotted by band 1 vs bands 2 and 3 together ( P   5  .007, 
.015, .004, and .002, respectively) as illustrated in 
 Figure 3 .  

 The Effect of Pulmonary and Extrapulmonary 
Comorbidities and Socioeconomic Factors on 
Health Status in CPA 

 We found more than nine pulmonary comorbidities 
in the sample. Thirty-three patients had COPD (38%), 
and 25 had bronchiectasis (28%) (e- Table 1 ). Using 
total SGRQ score as a dependent variable, multivar-
iate linear regression analysis showed that only COPD 
had a signifi cant association with impaired health 
status ( b   5  0.26,  P   5  .03) after adjustment to TB, non-
tuberculous  Mycobacterium  infection, asthma, allergic 
bronchopulmonary aspergillosis, bronchiectasis, pneu-
mothorax, previous lung cancer, pneumonia, and sarcoi d-
osis. When using the activity domain as the dependent 
variable, a similar fi nding was seen in which only 
COPD was significantly associated with impaired 

Additionally, we compared the mean difference between two 
different measurements as described by Bland and Altman.  32   

 Validity of the SGRQ in CPA:   To examine the convergent validity, 
total and dimensional scores of the SGRQ were correlated with the 
MRC dyspnea score, SF-36 PCS score, SF-36 MCS score, FEV 1 , 
FEV 1 % predicted, and FVC. The discriminating validity was also 
investigated using either the median of SGRQ total and activ ity 
dimension scores or mean of the SGRQ symptom and impact 
dimension between the CPA bands, MRC dyspnea grades, and 
the general health condition as judged by a respiratory physician. 

 Difference in medians of the nonparametric data (total SGRQ 
and activity dimension scores) between CPA severity bands, MRC 
dyspnea grades, and health-condition grades were examined using 
the Kruskal-Wallis test; analysis of variance was used to examine 
the difference in means of parametric data (SGRQ symptoms and 
impact dimension scores). Difference in medians of total SGRQ 
and activity dimension scores between CPA grades 1 vs 3 were 
investigated using the Mann-Whitney  U  test, and an equivalent, 
independent sample  t  test was used to examine difference in 
means of SGRQ symptoms and impact dimension scores. 

 The Pearson correlation coeffi cient was used to examine the 
correlation of symptom and impact domains with SF-36 PCS, 
SF-36 MCS, FEV 1 % predicted, and FVC. The Spearman correla-
tion coeffi cient was used to examine the correlation of total SGRQ 
and activity scores with MRC dyspnea scores, SF-36 PCS score, 
SF-36 MCS score, FEV 1 % predicted, and FVC. The paired  t  test 
was used to compare the mean scores of the total and dimensional 
SGRQ scores at both visits. The association of CPA severity with 
impairment in health status was also investigated using linear and 
binary multivariate analysis. Data analysis was performed using 
SPSS version 15 (IBM Corp). 

 Results 

 Patients’ Characteristics 

 Of 88 patients examined, 21 (23.9%), 51 (58%), and 
16 (18.2%) had band 1, 2, and 3 CPA, respectively. 
Women made up 43.2% of the patient cohort and had 
slightly lower BMI, but less airway obstruction, than 
men. Other characteristics and demographic data of 
the study patients can be seen in  Table 1 .  

 We found that neither SGRQ total nor dimensional 
score were affected by sex ( Table 1 ). There was no sta-
tistically signifi cant correlation between age and SGRQ 
dimensions and total scores. SGRQ total and activity 
dimension scores were slightly skewed and therefore 
presented as median and interquartile ranges (IQRs) 
as shown in  Table 1 ; moreover, the median, IQR, and 
minimum and maximum ranges of SGRQ dimensions 
and total scores are also illustrated  Figure 1 .  

 Reliability of the SGRQ 

 Using Cronbach  a  for measuring internal consis-
tency for the total score and each dimension (symptom, 
activity, and impact), we found  a  values of 0.94, 0.77, 
0.91, 0.86, respectively. Total SGRQ had a highly 
statistically signifi cant correlation with SGRQ symp-
toms, activity, and impact domains (0.64, 0.82, and 
0.96, respectively). Symptoms domain had mild cor-
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 Discussion 

 This study addresses the validity and reliability of 
SGRQ in adequately assessing health status in patients 
with CPA. The SGRQ components and total scores 
achieved high internal consistency, and SGRQ com-
ponents had good intercorrelation and correlated well 
with the total score. The questionnaire showed a high 
level of repeatability (demonstrated by high intraclass 
correlation, and minimal difference in the mean score 
of SGRQ components scores and total scores when 
completed again after 2 to 3 week interval. The total 
and dimensional SGRQ scores showed signifi cant 
correlation with well-validated instruments widely 
used in respiratory research. The SGRQ had consid-
erable discriminating ability, differentiating between 
different levels of disease severity, all grades of short-
ness of breath and health status (physician-rated). 

activity ( b   5  0.34;  P   5  .003). Using the symptoms 
domain, bronchiectasis and COPD showed a trend 
toward statistical signifi cance and likewise, using the 
impact domain, only COPD trended toward signifi -
cance. To further investigate this point, we compared 
the SGRQ total and dimensional scores of patients with 
CPA who had COPD (with or without bullae) vs those 
who did not have COPD. We found that although 
both groups had high SGRQ total and dimensional 
scores, the group who had underlying COPD (with or 
without bullae) had a higher SGRQ total and dimen-
sional score as demonstrated in e- Table 2 . 

 Moreover, using CPA bands (band 1 vs bands 2 and 3) 
as a dependent variable, binary regression analysis 
showed SGRQ total score only had a statistically sig-
nifi cant association with CPA severity after correction 
for FEV 1 , age, sex, and BMI (OR, 1.2; 95% CI  , 1-1.1; 
 P   5  .05). Moreover, when adding COPD comorbidity 
to the module, we found that only COPD comorbidity 
and SGRQ total score were independently associated 
with CPA bands (OR, 50.6; 95% CI, 2.9-878;  P   5  .007) 
and (OR, 1.1; 95% CI, 1-1.14;  P   5  .027), respectively. 
Additionally, considering the sample size, we replaced 
age and sex with aspergilloma, bronchiectasis, and 
pneumothorax and found that COPD comorbidity 
and SGRQ total score remained as the only two vari-
ables that independently associated with CPA bands 
(OR, 44.4; 95% CI, 2.7-742;  P   5  .008) and (OR, 1.1; 
95% CI, 1-1.12;  P   5  .028), respectively. 

 Furthermore, using the Charlson comorbidities 
index, we found that comorbidities did not contrib-
ute to signifi cant additional impairment of health sta-
tus in CPA, as detailed in e-Appendix 1. We found no 
statistically signifi cant association between socioeco-
nomic sta tus and SQRQ total and dimensional scores 
as detailed in e-Appendix 1. 

  Figure  1. Median, interquartile range, and minimum and maximum 
ranges of SGRQ domains and total scores. SGRQ  5  St. George’s 
Respiratory Questionnaire.   

 Table 1— Baseline Characteristics and Demographics of the Study Population  

Variable  Total Population

Sex

Women Men  P  Value

Patients, No. (%) 88 38 (43.2) 50 (56.8) …
Age, y 58.4 (11.2) 59.5 (11.5) 57.5 (10.9) .4
FEV 1 , L 1.6 (0.72) 1.4 (0.72) 1.7 (0.71) .1
FEV 1  % predicted 55.4 (21.5) 61.7 (22.9) 50.6 (19.2) .02
FVC 2.7 (0.96) 2.3 (0.87) 3 (0.92) .13
FEV 1 /FVC, % predicted 58.6 (18.6) 62.4 (17.8) 56.3 (19.1) .13
Height, m 1.67.3 (10.3) 1.60 (7.6) 1.73.9 (7.8)  , .001
Weight, kg 63 (14.9) 54.8 (11) 70.2 (14.3)  , .001
BMI, kg/m 2 22.3 (4.3) 21.4 (4.1) 23.2 (4.4) .15
SGRQ-symptom domain 64.7 (24.8) 69.8 (19.3) 64.1 (24.3) .25
SGRQ-activity domain, median (IQR) 85.4 (60.3-92.5) 79.7 (60.1-95.1) 85.8 (60.1-92.5) .52
SGRQ-impact domain 51.4 (24.9) 55.5 (21.8) 51.7 (23.1) .43
SGRQ-total score, median (IQR) 66.6 (50.6-76) 70 (50.2-78.6) 64.8 (49.3-74.8) .38
CPA bands 1-3, No. patients 21, 51, 16 8, 21, 9 13, 30, 7 .49

Data are given as mean (SD) unless otherwise indicated. CPA  5  chronic pulmonary aspergillosis; IQR  5  interquartile range; SGRQ  5  St. George’s 
Respiratory Questionnaire.
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eral studies used in assessing the validity of SGRQ 
in chronic pulmonary illnesses such as COPD and 
bronchiectasis.  7,12   

 CPA is a chronic respiratory illness that usually 
deteriorates progressively with a deleterious effect 
on different aspects of patients’ health. Both phys-
ical and social activities become limited, resulting in 
physical disability, isolation, and psychologic distress. 
Our demonstration of discriminant validity would 
suggest that the scale could be a valid and clinically 
useful tool to regularly assess and identify deterio-
ration in health status of patients with CPA. A fur-
ther clinical benefi t of the SGRQ is that it can offer 
assessment of health status in general and in specifi c 
domains. Effective monitoring of health-status dete-
rioration is crucial in CPA, since failure to proactively 
manage early deterioration may result in further lung 
damage and development of complications such as 

Multivariate analysis showed that CPA severity was 
independently associated with impairment in health 
status after corrected for confounding factors such as 
underlying comorbidities. However, COPD comor-
bidity signifi cantly affected health status in patients 
with CPA. 

 In this study, the total SGRQ and its component 
scores (symptom, activity, and impact) also showed high 
internal consistency. A Cronbach  a  value of  .  0.7 indi-
cates good reliability of a scale.  29   This strength of 
SGRQ structure was supported with a significant 
intercorrelation between components and even better 
correlation of components with total score, demon-
strating that the scale measured different aspects of 
the same construct. We also observed the individ ual 
SGRQ components and total score showed a good 
correlation with the MRC dyspnea scale. The MRC 
dyspnea scale is a highly valid instrument that sev-

 Table 2— Comparison of Scores of Total SGRQ and SGRQ Dimensions at Both Admissions (2-Wk Intervals)  

Domain Score at First Completion Score at Second Completion Difference  P  Value

Symptoms domain 55.7 (28.7) 56.8 (26.5) 1.1 (11.6) .7
Activity domain 52.5 (31) 54.7 (32.4) 2.2 (10.6) .4
Impact domain 43.1 (26.1) 43.1 (29) 0.05 (8.1) .98
Total SGRQ score 47.5 (24.2) 48 (26.1) 0.5 (6.1) .7

Data given as mean (SD) unless otherwise indicated. See Table 1 legend for expansion of abbreviation.

  Figure  2. Difference in mean total and dimensional SGRQ scores. See Figure 1 legend for expansion 
of abbreviation.   
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nary diseases, such as COPD  7,33   and bronchiectasis  12   
(e-Appendix 1). As with patients with bronchiecata-
sis  12   and pulmonary TB,  14   SGRQ scores in this cohort 
were not affected by sex difference, supporting the 
stability of SGRQ in assessing health status in CPA. 

 This study showed that COPD was the most common 
and effective underlying comorbidity with CPA. Since 
both CPA  1,2,5   and COPD  34-36   are chronic, progressive, 
infl ammatory, pulmonary diseases, a possibility of an 
existing interaction between these two diseases can 
be suggested. Perhaps “synergistic” destruction of 
pulmonary tissue and infl ammation would contribute 
to the high SGRQ score of those who had both dis-
eases. Further investigation of the management of 
such cases may be warranted. This fi nding should be 
further investigated in a longitudinal cohort study. 
Moreover, another interesting observation was that 
the SGRQ total score maintained its association with 
CPA severity even after being adjusted to several pos-
sible cofounders, including COPD and other under-
lying chronic pulmonary diseases. This shows that 
health-status impairment in CPA is independently 
related to CPA severity, but can be exaggerated by 
the presence of other coexisting pulmonary diseases. 

 We found no statistically significant association 
between socioeconomic status and SQRQ total and 
dimensional scores (e-Appendix 1). This is consis tent 
with findings in other chronic progressive pulmo-
nary diseases in which socioeconomic factors did not 
correlate with SGRQ score, as shown by Stahl and 
colleagues.  37   

hemoptysis, which may otherwise have been prevent-
able or amenable to treatment.  1,6   Moreover, this associ-
ation between CPA severity and SGRQ scores suggests 
that the SGRQ could serve in assessing health status 
in clinical trials, measuring response of CPA to med-
ical or surgical intervention from the patient’s per-
spective. In other chronic respiratory diseases, such 
as COPD, it has been documented that a four-point 
change in SGRQ scores represents the minimum clin-
ically signifi  cant difference.  8   However, future stud ies 
are needed to determine the equivalent value in CPA. 

 SGRQ scores showed only modest correlation with 
impairment in lung function, which accords with pre-
vious studies in other chronic progressive pulmo-

 Table 3— Correlations Between Total and Dimensional 
SGRQ Scores and the Physiologic and Outcomes 

Measurements  

Variable  
Symptom 
Domain

Activity 
Domain

Impact 
Domain

Total 
SGRQ Score

MRC dyspnea score 0.39  a  0.49  a   0.46  a   0.51  a   
SF-36 PCS  2 0.5  a    2 0.69  a    2 0.72  a    2 0.7  a   
SF-36 MCS  2 0.42  a    2 0.4  a    2 0.65  a    2 0.64  a   
FEV 1   2 0.37  a    2 0.36  b    2 0.2  2 0.23  c   
FEV 1  % predicted  2 0.3  b   2 0.29  b    2 0.16  2 0.22
FVC  2 0.2  c   2 0.19  2 0.2  c    2 0.22  c   

MCS  5  mental component summary; MRC  5  Medical Research Coun cil; 
PCS  5  physical component summary; SF-36  5  Short Form-36 Health 
Survey. See Table 1 legend for expansion of other abbreviations.
 a  P   ,  .001.
 b  P   ,  .01.  
 c  P   ,  .05.

 Table 4— The SGRQ Total and Domains Scores Defi ned According to CPA Bands, MRC Dyspnea Grades, and 
Clinical Assessment  

Variable Symptom Activity Impact Total SGRQ Score

CPA bands
 Band 1 56 (24.7) 66.2 (35.4-92.5) 40.5 (25.2) 56.6 (29.9-68.7)
 Band 2 71.2 (20.1) 85 (66.2-93.3) 56.8 (19.9) 70.3 (53.1-77.3)
 Band 3 65.2 (22.5) 92.5 (79.7-98.1) 59.1 (21.3) 69.1 (62-79.9)
  P  value .034 .016 .009 .014
MRC dyspnea grades  a  
 Grade 1 12.4 11.5 7.8 9.6
 Grade 2 50.8 (32.1) 66.2 (16.4-76.1) 35 (26.3) 51.2 (17.6-62.3)
 Grade 3 66.8 (19.7) 74.1 (59.9-89.5) 51.9 (18.8) 62.4 (46.6-71.8)
 Grade 4 69.5 (18.6) 92.5 (84.3-100) 62.7 (21.5) 75.9 (63.8-82.8)
 Grade 5 76 (25.5) 92.5 (89.4-100) 62.2 (19.7) 75.9 (65.1-84.3)
  P  value .036 .001 .011 .007
Respiratory physician rating
 Very poor 70.2 (26.5) 65 (53.3-75.5) 87.7 (17.1) 74.5 (64.3-84.5)
 Poor 71.2 (16.6) 57 (50.5-69.3) 81.5 (15.4) 66 (61.8-75.3)
 Fair 64.8 (18.4) 57.5 (41.5-68) 75.4 (21.1) 67 (54.3-73.8)
 Good 63.9 (22.1) 46.5 (35-59.3) 65.3 (25.2) 55 (43.3-66.8)
 Very good 40.8 (18.5) 17.5 (12.3-22.8) 26 (17.3) 21.5 (18.5-35.3)
  P  value .005  , .001  , .001  , .001

Data presented as mean (SD), except Activity and Total SGRQ Score, which are given as median (IQR). See Table 1 and 3 legends for expansion 
of abbreviations.
 a Data from 58 patients.
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larger studies are required to replicate these fi ndings 
and to examine other potential factors that would 
effectively infl uence heath status in CPA. Indeed, 
studies are required to investigate the association of 
health-status impairment with socioeconomic condi-
tions, frequency and severity of exacerbations, and 
the duration of exacerbation burden on health status 
after recovery. 

 Conclusions 

 The SGRQ showed signifi cant reliability and valid-
ity in examining heath status in patients with CPA. 
This suggests that SGRQ would provide CPA studies 
with valid assessment of health status and identify 
meaningful differences in routine clinical practice. 

 Acknowledgments 
  Author contributions  :  Dr Al-shair is guarantor of the manu-
script and takes responsibility for the integrity of the data and the 
accuracy of the data analysis.  
  Dr Al-shair:  contributed to study design, data collection and analy-
sis, and writing the manuscript, and served as principal author. 
  Dr Atherton:  contributed to study design and data collection and 
entry and revision of the manuscript. 
  Ms Kennedy:  contributed to data collection and revision of the 
manuscript. 
  Ms Powell:  contributed to data collection and revision of the 
manuscript. 

 To our knowledge, this is the fi rst study that has 
examined the validity of the SGRQ in assessing health 
status in patients with CPA. We hope that our work 
will promote a wider exploration of health status in 
CPA in both clinical practice and research studies. We 
also hope that our work will stimulate further valida-
tion of the SGRQ in larger studies, as well as work 
comparable with that in respiratory conditions such 
as idiopathic pulmonary fi brosis, to develop shorter, 
condition-specifi c versions of the tool, such as the 
SGRQ-C for COPD  33   and SGRQ-IPF for interstitial 
pulmonary fi brosis.  38   Such versions could enhance the 
clinical usefulness and acceptability to clinicians of 
routinely undertaking health-status assessment (and 
getting a real-time read out during clinic attendance), 
while also reducing respondent burden, increasing 
convenience, and saving time and materials. 

 Our study has limitations. First, CPA banding is a 
new grading system primarily designed to score man-
agement complexity, including the need for second-
line antifungal therapy and major comorbidity. Given 
this, it is perhaps not surprising that the mean, over-
all SGRQ scores for CPA bands 2 and 3 were rela-
tively comparable, with only band 1 having signifi cantly 
lower scores. Second, we did not have data on the 
responsiveness of the SGRQ. However, with this sig-
nifi cant level of reliability and validity, we expect the 
SGRQ to detect signifi cant improvement after effec-
tive therapeutic interventions. Third, we propose that 

  Figure  3. Domains and SGRQ total scores of patients with chronic pulmonary aspergillosis band 1 
vs bands 2 and 3. See Figure 1 legend for expansion of abbreviation.   

Downloaded From: http://journal.publications.chestnet.org/ by David Kinnison on 08/06/2013



630 Original Research

    14 .  Pasipanodya   JG ,  Miller   TL ,  Vecino   M ,  et al .  Using the 
St. George respiratory questionnaire to ascertain health qual-
ity in persons with treated pulmonary tuberculosis .   Chest  . 
 2007 ; 132 ( 5 ): 1591 - 1598 .  

    15 .  Barr   JT ,  Schumacher   GE ,  Freeman   S ,  LeMoine   M ,  Bakst   AW , 
 Jones   PW .  American translation, modifi cation, and validation 
of the St. George’s Respiratory Questionnaire .   Clin Ther  . 
 2000 ; 22 ( 9 ): 1121 - 1145 .  

    16 .  Bourbeau   J ,  Maltais   F ,  Rouleau   M ,  Guímont   C .  French-
Canadian version of the Chronic Respiratory and St George’s 
Respiratory questionnaires: an assessment of their psycho-
metric properties in patients with chronic obstructive pulmo-
nary disease .   Can Respir J  .  2004 ; 11 ( 7 ): 480 - 486 .  

    17 .  Ferrer   M ,  Alonso   J ,  Prieto   L ,  et al .  Validity and reliability of 
the St George’s Respiratory Questionnaire after adaptation to 
a different language and culture: the Spanish example .   Eur 
Respir J  .  1996 ; 9 ( 6 ): 1160 - 1166 .  

    18 .  Harrison   E ,  Singh   A ,  Morris   J ,  et al .  Mannose binding lectin 
genotype and serum levels in patients with chronic and aller-
gic pulmonary aspergillosis .   Int J Immungenet.    2012 ; 39 ( 3 ):
 224 - 232 .  

    19 .  Jones   PW .  Quality of life measurement for patients with dis-
eases of the airways .   Thorax  .  1991 ; 46 ( 9 ): 676 - 682 .  

    20 .  Jones   PW ,  Quirk   FH ,  Baveystock   CM .  The St George’s Respi-
ratory Questionnaire .  Respir Med .  1991 ; 85 ( suppl B ): 25 - 31 .  

    21 .  Fletcher   CM ,  MRC Committee on the Aetiology of Chronic 
Bronchitis .  Standardised questionnaire on respiratory symptoms: 
a statement prepared and approved by the MRC Committee 
on the Aetiology of Chronic Bronchitis (MRC breathlessness 
score) .   BMJ  .  1960 ; 2 : 1665 .  

    22 .  Bestall   JC ,  Paul   EA ,  Garrod   R ,  Garnham   R ,  Jones   PW , 
 Wedzicha   JA .  Usefulness of the Medical Research Council 
(MRC) dyspnoea scale as a measure of disability in patients 
with chronic obstructive pulmonary disease .   Thorax  .  1999 ;
 54 ( 7 ): 581 - 586 .  

    23 .  Ware   JE   Jr ,  Sherbourne   CD .  The MOS 36-item short-form 
health survey (SF-36). I. Conceptual framework and item 
selection .   Med Care  .  1992 ; 30 ( 6 ): 473 - 483 .  

    24 .  Bousquet   J ,  Knani   J ,  Dhivert   H ,  et al .  Quality of life in asthma. 
I. Internal consistency and validity of the SF-36 questionnaire . 
  Am J Respir Crit Care Med  .  1994 ; 149 ( 2 pt 1 ): 371 - 375 .  

    25 .  Pickard   AS ,  Yang   Y ,  Lee   TA .  Comparison of health-related 
quality of life measures in chronic obstructive pulmonary 
disease .   Health Qual Life Outcomes  .  2011 ; 9 : 26 .  

    26 .  Rutter   PD ,  Mytton   OT ,  Mak   M ,  Donaldson   LJ .  Socio-economic 
disparities in mortality due to pandemic infl uenza in England . 
  Int J Public Health  .  2012 ; 57 ( 4 ): 745 - 750 .  

    27 .  Charlson   ME ,  Pompei   P ,  Ales   KL ,  MacKenzie   CR .  A new 
method of classifying prognostic comorbidity in longitudinal 
studies: development and validation .   J Chronic Dis  .  1987 ;
 40 ( 5 ): 373 - 383 .  

    28 .  Cronbach   LJ .  Coeffi cient alpha and the internal structure of 
tests .  Psychometrika .  1951 ; 16 ( 3 ): 297 - 334 .  

    29 .  Pallant   J .   SPSS Survival Manual. Checking the Reliability of 
a Scale  .  3rd ed.   Maidenhead, England :  McGraw-Hill, Open 
University Press ;  2007 .  

    30 .  Wiklund   IK ,  Fullerton   S ,  Hawkey   CJ ,  et al .  An irritable bowel 
syndrome-specifi c symptom questionnaire: development and 
validation .   Scand J Gastroenterol  .  2003 ; 38 ( 9 ): 947 - 954 .  

    31 .  Al-shair   K ,  Kolsum   U ,  Berry   P ,  et al .  Development, dimensions, 
reliability and validity of the novel Manchester COPD fatigue 
scale .   Thorax  .  2009 ; 64 ( 11 ): 950 - 955 .  

    32 .  Bland   JM ,  Altman   DG .  Statistical methods for assessing agree-
ment between two methods of clinical measurement .   Lancet  . 
 1986 ; 1 ( 8476 ): 307 - 310 .  

    33 .  Meguro   M ,  Barley   EA ,  Spencer   S ,  Jones   PW .  Development 
and validation of an improved, COPD-specifi c version of the 

  Dr Denning:  contributed to study design; writing and reviewing the 
manuscript; and as senior clinician, was responsible for the patients 
and ensured ethical conduct of the work. 
  Dr Caress:  contributed to study design, and writing and reviewing 
the manuscript. 
  Financial/nonfi nancial disclosures:  The authors have reported 
to  CHEST  that no potential confl icts of interest exist with any 
companies/organizations whose products or services may be dis-
cussed in this article. 
  Other contributions:  We would like to thank   C. Harris (Manager of 
National Aspergillosis Centre) for help obtaining the patients’ notes 
required for this study. We also wish to thank Drs T. Felton, MD; 
P. Newton, MD; and L. Chishimba, MD; and Marie Kirwan, MSc, 
for their help in reviewing the patient notes for health-status 
grading. The authors are grateful to Nicola Smith, BSc, for helping 
with comorbidity data, and the staff in the lung function labo-
ratory, Wythenshawe Hospital, for helping with lung function 
measurement. 
  Additional information:  The e-Appendix and e-Tables can be 
found in the “Supplemental Materials” area of the online article. 

 References 
    1 .  Denning   DW ,  Riniotis   K ,  Dobrashian   R ,  Sambatakou   H . 

 Chronic cavitary and fi brosing pulmonary and pleural asper-
gillosis: case series, proposed nomenclature change, and review . 
  Clin Infect Dis  .  2003 ; 37 ( suppl 3 ): S265 - S280 .  

    2 .  Saraceno   JL ,  Phelps   DT ,  Ferro   TJ ,  Futerfas   R ,  Schwartz   DB . 
 Chronic necrotizing pulmonary aspergillosis: approach to 
management .   Chest  .  1997 ; 112 ( 2 ): 541 - 548 .  

    3 .  Denning   DW ,  Park   S ,  Lass-Florl   C ,  et al .  High-frequency 
triazole resistance found In nonculturable Aspergillus fumi-
gatus from lungs of patients with chronic fungal disease .   Clin 
Infect Dis  .  2011 ; 52 ( 9 ): 1123 - 1129 .  

    4 .  Smith   NL ,  Denning   DW .  Underlying conditions in chronic 
pulmonary aspergillosis including simple aspergilloma .   Eur 
Respir J  .  2011 ; 37 ( 4 ): 865 - 872 .  

    5 .  Denning   DW ,  Pleuvry   A ,  Cole   D .  Global burden of chronic 
pulmonary aspergillosis as a sequel to pulmonary tuberculosis . 
  Bull World Health Organ  .  2011 ; 89 ( 12 ): 864 - 872 .  

    6 .  Camuset   J ,  Nunes   H ,  Dombret   MC ,  et al .  Treatment of chronic 
pulmonary aspergillosis by voriconazole in nonimmunocom-
promised patients .   Chest  .  2007 ; 131 ( 5 ): 1435 - 1441 .  

    7 .  Jones   PW ,  Quirk   FH ,  Baveystock   CM ,  Littlejohns   P .  A self-
complete measure of health status for chronic airfl ow limi-
tation. The St. George’s Respiratory Questionnaire .   Am Rev 
Respir Dis  .  1992 ; 145 ( 6 ): 1321 - 1327 .  

    8 .  Jones   PW .  Interpreting thresholds for a clinically signifi cant 
change in health status in asthma and COPD .   Eur Respir J  . 
 2002 ; 19 ( 3 ): 398 - 404 .  

    9 .  Baghai-Ravary   R ,  Quint   JK ,  Goldring   JJ ,  Hurst   JR ,  Donaldson  
 GC ,  Wedzicha   JA .  Determinants and impact of fatigue in 
patients with chronic obstructive pulmonary disease .   Respir 
Med  .  2009 ; 103 ( 2 ): 216 - 223 .  

    10 .  Breslin   E ,  van der Schans   C ,  Breukink   S ,  et al .  Perception of 
fatigue and quality of life in patients with COPD .   Chest  .  1998 ;
 114 ( 4 ): 958 - 964 .  

    11 .  Nishiyama   O ,  Taniguchi   H ,  Kondoh   Y ,  et al .  Health-related 
quality of life in patients with idiopathic pulmonary fi brosis. 
What is the main contributing factor?    Respir Med  .  2005 ; 99 ( 4 ):
 408 - 414 .  

    12 .  Wilson   CB ,  Jones   PW ,  O’Leary   CJ ,  Cole   PJ ,  Wilson   R .  Vali-
dation of the St. George’s Respiratory Questionnaire in bron-
chiectasis .   Am J Respir Crit Care Med  .  1997 ; 156 ( 2 pt 1 ):
 536 - 541 .  

    13 .  Padilla   A ,  Olveira   G ,  Olveira   C ,  et al .  Validity and reliability of 
the St George’s Respiratory Questionnaire in adults with cystic 
fi brosis [in Spanish] .   Arch Bronconeumol  .  2007 ; 43 ( 4 ): 205 - 211 .  

Downloaded From: http://journal.publications.chestnet.org/ by David Kinnison on 08/06/2013



journal.publications.chestnet.org CHEST / 144 / 2 / AUGUST 2013   631 

St. George Respiratory Questionnaire .   Chest  .  2007 ; 132 ( 2 ):
 456 - 463 .  

    34 .  GOLD Scientifi c Committee .  Global strategy for the diag-
nosis, management and prevention of chronic obstructive 
pulmonary disease . Global Initiative for Chronic Obstruc-
tive Lung Disease website.  www.goldcopd.org . Accessed 
December 2, 2009.  

    35 .  O’Donnell   AE .  Bronchiectasis in patients with COPD: a dis-
tinct COPD phenotype?    Chest  .  2011 ; 140 ( 5 ): 1107 - 1108 .  

    36 .  Al-shair   K ,  Kolsum   U ,  Dockry   R ,  Morris   J ,  Singh   D ,  Vestbo   J . 
 Biomarkers of systemic infl ammation and depression and fatigue 
in moderate clinically stable COPD .   Respir Res  .  2011 ; 12 : 3 .  

    37 .  Ståhl   E ,  Lindberg   A ,  Jansson   SA ,  et al .  Health-related quality 
of life is related to COPD disease severity .   Health Qual Life 
Outcomes  .  2005 ; 3 : 56 .  

    38 .  Yorke   J ,  Jones   PW ,  Swigris   JJ .  Development and validity test-
ing of an IPF-specifi c version of the St George’s Respiratory 
Questionnaire .   Thorax  .  2010 ; 65 ( 10 ): 921 - 926 .          

Downloaded From: http://journal.publications.chestnet.org/ by David Kinnison on 08/06/2013


	Validity and Reliability of the St. George’s Respiratory Questionnaire in Assessing Health Status in Patients With Chronic Pulmonary Aspergillosis
	Materials and Methods
	Study Population
	The St. George’s Respiratory Questionnaire
	Statistical Analysis

	Results
	Patients’ Characteristics
	Reliability of the SGRQ
	Validity of the SGRQ
	The Effect of Pulmonary and Extrapulmonary Comorbidities and Socioeconomic Factors on Health Status in CPA

	Discussion
	Conclusions
	Acknowledgments
	References


