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ABSTRACT
Objective: We aimed to validate the Arabic version of the St George’s Respiratory
Questionnaire (SGRQ) for use in Lebanese Chronic obstructive pulmonary disease (COPD)
and asthma patients and to identify risk factors that might affect the quality of life in these
patients. Methods: COPD (n¼ 90) and asthma patients (n¼ 124) were recruited from the out-
patient clinics of the Pulmonology department of a university hospital and a medical center
in Beirut. They filled out a standardized questionnaire. The total SGRQ score and the compo-
nent scores (symptoms, activity and impacts) were calculated. To confirm the SGRQ validity
in the Lebanese population, factor analyses were applied for the whole sample, only asthma
and only COPD patients, respectively. The associations between the total SGRQ score and
FEV1% predicted, CCQ score and MRC scale were assessed. Multiple linear regression models
were used to evaluate the association between the total SGRQ scores and the socio-demo-
graphics and the diseases risk factors. Results: COPD patients had a higher SGRQ total and
subscales scores compared to asthma patients. A high Cronbach’s alpha was found for the
whole sample (0.802), only COPD patients (0.833) and only asthma patients (0.734). A signifi-
cant negative correlation was found between FEV1% predicted and the total SGRQ scores.
Occupational exposure, BMI and previous waterpipe smoking were among the factors that
significantly and positively influenced a higher SGRQ score. Conclusions: The Lebanese ver-
sion of the SGRQ emerges as a good health-related quality of life evaluative instrument that
is reasonable to be used in COPD and asthma patients in Lebanon.
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Introduction

Chronic obstructive pulmonary disease (COPD) and
asthma are the most common chronic respiratory dis-
eases [1]. In addition to the severe airflow limitation,
mainly due to the chronic inflammation in the lungs
[1], patients often experience respiratory symptoms
(chronic cough, bronchial secretions and shortness of
breath) [2] in both types of diseases. Many risk factors
were documented as correlates to respiratory diseases;
these include family history of COPD [3], family his-
tory of asthma and atopy, low lung function [4], air-
way responsiveness [3,4], maternal smoking [4], lower
respiratory tract infections [3], indoor [5] and outdoor
air pollution [6], occupational exposures [5] and cig-
arette smoking [3]. These risk factors should be

avoided once the disease is diagnosed to obtain opti-
mal treatment effects on clinical and other aspects.

A categorization of the severity of the disease is
essential for initial evaluation, proper treatment and
regular follow-up of these patients, which can be per-
formed using simple clinical and physiological tools
[1]. The measurement of the patient’s health-related
quality of life (HRQOL) is essential in patients with
respiratory problems since they will undergo a pro-
gressive decrease in their lung function due to the dis-
eases’ symptoms (shortness of breath, wheezing,
cough, etc.), which will consequently reduce their
HRQOL [7]. Many generic scales have been used to
assess HRQOL in both COPD [8–12] and asthma
[13,14], however, the use of a disease-specific scale
might be more responsive to the disease state.
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Disease-specific measures of HRQOL have the advan-
tage of frequently being more responsive and clinically
useful than generic HRQOL measures, which do not
focus on any specific condition [15]. Disease-specific
instruments aim to collect information on symptoms
or disease-specific health problems from more specific
populations with a given disease or symptom (e.g.
pain or aspects of treatment) [16], while generic meas-
ures have the advantage of enabling comparisons of
QOL burden and treatment benefit across diseases
[17]. Therefore, an important additional measurement
in evaluating the disease severity in respiratory
patients is to assess the patient’s health status, along
with his lung function.

The updated Global Initiative for Chronic
Obstructive Lung Disease (GOLD) strategy also added
the St George’s Respiratory Questionnaire (SGRQ) as
another method for grading symptoms [1]. The SGRQ
is a self-administered questionnaire that was devel-
oped to measure health status in patients with diseases
of chronic airflow limitation [18] and has been vali-
dated in COPD [19] and asthma [19] clinical studies.
Using one scale for these two diseases makes it easier
for physicians to apply health outcome measurements.

Despite the widespread use of HRQOL scales in
respiratory patients in Western countries, the use of
such scales in Lebanon remains scarce and insuffi-
cient. Translating a certain scale to a different lan-
guage is unlikely to give an equivalent measure
because of the influence of language and culture in
health-related issues [20]. In fact, the Arabic version
of the SGRQ was validated among Tunisian [21] and
Moroccan COPD or asthmatic patients [19], but the
language may differ between their culture and the
Lebanese one. Some of the questions were modified in
order to adapt them to the Moroccan and Tunisian
cultures, respectively, especially the terms related to
physical activities. Thus, a correct adaptation requires
the technical and conceptual aspects involved in meas-
uring health status [22]. In view of the lack of reliable,
HRQOL instruments for respiratory adult patients in
Lebanon, this study aims at linguistically validating the
Arabic version of the SGRQ for use in Lebanese patients
with asthma and COPD, and checking its reliability.
Secondary objectives aimed at identifying risk factors
that might affect the QOL in these patients.

Methods

Study design and participants

All COPD (n¼ 90) and asthma patients (n¼ 124)
consulting at the outpatients’ clinics of the

Pulmonology department of a university hospital and
medical center in Beirut, Lebanon between June 2011
and April 2013 were recruited. COPD diagnosis was
defined according to GOLD guidelines as having a
post-bronchodilator ratio of the forced expiratory vol-
ume at one second (FEV1)/forced vital capacity (FVC)
being less than 70% [23]. Patients with asthma were
defined according to GINA guidelines [24]. A clinical
diagnosis based on symptoms (breathlessness, wheez-
ing, cough and chest tightness), family history of
asthma, worsening symptoms when exposed to vari-
ous risk factors was performed and lung function
measurements were assessed. Having another respira-
tory disease or having both COPD and asthma was
the exclusion criterion for this study.

Ethical aspect

The Lebanese University Institutional Review Board
waived approval of the study since it is an observa-
tional noninvasive study that respects participants’
autonomy and anonymity. A written informed con-
sent was signed by all participants.

Questionnaire

A standardized questionnaire, adapted to the local
Arabic language, was filled out by all participants with
the help of trained interviewers. It included informa-
tion on the socio-demographic characteristics, expos-
ure to the diseases risk factors, the Medical Research
Council “MRC” breathlessness scale [25], the Clinical
COPD Questionnaire score (CCQ) [26], the SGRQ
[27] and smoking history.

The SGRQ was translated as follows. First, two of
the researchers, both bilingual, forward-translated the
questions into Arabic, with instructions to translate
conceptually rather than literally and to use familiar
and easy language to target the broadest possible audi-
ence. Second, discrepancies were resolved by consen-
sus between those researchers and two others, i.e. the
original translators and health experts, as well as
experts with experience in instrument development
and translation. Third, an independent translator with
no knowledge of the questionnaire back-translated the
questions into English. Translation discrepancies were
resolved by consensus between the researchers and
the translator.

The SGRQ [28] contains 17 questions; Part 1
(Questions 1–7) addresses the frequency of respiratory
symptoms. It is not designed to be a precise epi-
demiological tool, but to assess the patient’s
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perception of their recent respiratory problems. Part 2
(Questions 8–14) addresses the patient’s current state
(i.e. how they are these days). The Activity score
measures disturbances during daily physical activity.
The Impacts score covers a range of disturbances of
the psycho-social function [28]. Scores were calculated
for a total score of respiratory health status and three
domains: Symptoms (frequency and severity of
respiratory symptoms), Activity (activities that cause
or are limited by breathlessness) and Impacts (social
functioning and psychological disturbances due to air-
way disease). Validation studies of the original SGRQ
showed that this component relates in part to respira-
tory symptoms, but also correlates quite strongly with
exercise performance (6-min walking test), breathless-
ness in daily life (MRC breathlessness score) and dis-
turbances of mood (anxiety and depression). The
Impacts score is, therefore, the broadest component of
the questionnaires, covering the whole range of distur-
bances that respiratory patients experience in their
lives [28]. Total and domain scores were calculated
with all items weighted and were expressed as a per-
centage; 100 represents worst possible health status
and 0 best possible health status.

Sample size calculation

Comrey and Lee suggested that a minimum of 10
observations per variable is necessary in order to
avoid computational difficulties [29]. Since the SGRQ
questionnaire contains 17 questions, a minimal sample
of 170 patients is needed to conduct an exploratory
factor analysis.

Statistical analyses

The total SGRQ score as well as the three component
scores (symptoms, activity and impacts) were calcu-
lated for 1) all asthma and COPD patients, 2) only
asthma patients and 3) only COPD patients.
Descriptive statistics were performed to represent the
participants’ characteristics, the CCQ score, MRC
scale and the total and the component scores of the
SGRQ and expressed as percentages, mean ± SD, or
median (Q1; Q3) when applicable.

To confirm the SGRQ construct validity in the
Lebanese population, three factor analyses using the
principal component analysis technique were applied
for the whole sample, since the SGRQ is used for
both asthma and COPD patients; and for each of
these two subgroups separately, in order to compare
to previous literature for each disease. We included

in the factor analyses all the items part of the
SGRQ. Varimax rotations were applied. The Kaiser-
Meyer-Olkin (KMO) measure of sampling adequacy
and Bartlett’s test of sphericity were ensured to be
adequate. The retained number of factors corre-
sponded to Eigen values higher than one. Some
items loaded on more than one factor. We consid-
ered only the highest loading. We conducted an
exploratory factor analysis since we did not have
any expectations with regard to the number of fac-
tor solution in the factor analysis and to the vari-
ance explained by the SGRQ. We conducted the
factor analysis to compare the results we obtain to
those obtained in other languages. In addition,
Cronbach’s alpha was recoded for reliability analysis
for the total score and the subscale factors. A
Cronbach alpha value of 0.7 or more is considered
acceptable [30].

Moreover, the associations between the total SGRQ
score (for all patients, for only asthma, and only
COPD patients, respectively) and FEV1% predicted,
CCQ score and MRC scale were assessed when applic-
able using the Spearman correlation coefficient.

Three multiple linear regression models were
used to evaluate the association between the total
SGRQ score and the potential confounders. In the
first regression, the total SGRQ score calculated for
all asthma and COPD patients was the dependent
variable, while in the second and the third regres-
sions, the total SGRQ score calculated for asthma
and COPD patients, respectively, were the depend-
ent variables. The socio-demographic characteristics
and the diseases risk factors having a p values of
less than 0.2 in the bivariate analysis (such as age,
gender, BMI, smoking, educational level, marital
status, indoor and outdoor pollution, severe child-
hood lung and respiratory infections, exposure to
allergens and occupational exposures) were included
as covariates.

An alpha of 0.05 was used to determine statistical
significance. All analyses were performed using the
IBM’s Statistical Package for the Social Sciences
(SPSS) version 22.0 (IBM Inc., Chicago, IL).

Results

Participants’ characteristics

The characteristics of the whole sample (N¼ 214),
patients with asthma (N¼ 124) and COPD (N¼ 90)
in terms of sociodemographic characteristics and the
SGRQ scale and subscales description, are summarized
in Table 1. The mean age for asthma and COPD
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patients was 47.9 ± 17.2 and 59.7 ± 16.2 years, respect-
ively. Female participants represented 68% of asthma
patients and 42% of COPD patients. Mostly the par-
ticipants had a normal BMI or were overweight and
had a high school educational level. Around half of
asthma patients were nonsmokers and half of COPD
patients were current smokers. It is of note that
patients with COPD had a higher MRC score, SGRQ
score and subscales scores compared to asthma
patients. Overall, 46 (21.5%) participants reported
other chronic diseases such as heart diseases, kidney
diseases, diabetes, hypertension, hypercholesterolemia
or hypertriglyceridemia. Concerning medications,
44.9% of the patients were taking Beta 2 agonists,
10.3% antimuscarinics, 10.7% leukotriene inhibitors,
4.7% antihistamines and 1.9% oral corticosteroids.

SGRQ reliability checking

The factor analysis was run on all asthma and COPD
patients (n¼ 214). All variables were extracted from
the list. The SGRQ items converged over a solution
of five factors that had an Eigen value over 1. A
KMO measure of sampling adequacy of 0.81 was
found, with a significant Bartlett’s test of sphericity
(p< 0.001). These factors were able to explain 66.2%
of the total variance. Moreover, high Cronbach’s
alpha was found for the whole scale (0.802)
(Table 2).

A second principal component analysis, taking
asthma patients only (N¼ 114), showed that the
SGRQ items converged over a solution of six factors

(KMO¼ 0.73; Bartlett’s test <0.001), explaining 70.6%
of the total variance. Factor 1 addresses activities and
impacts on daily life, Factors 2, 3, 4 and 6 include
questions about the description of the symptoms,
whereas Factor 5 includes questions about the impacts
on daily life. The items had good reliability and con-
sistency, with a Cronbach alpha of 0.734 (Table 3).

When taking COPD patients alone (N¼ 90), the
SGRQ items converged over a solution of five factors
(KMO¼ 0.78; Bartlett’s test <0.001), explaining
71.22% of the total variance. The internal consistency
was also high (Cronbach alpha¼ 0.833) (Table 4).

Relationships between total SGRQ score and
FEV1% predicted, MRC scale and CCQ score

The associations between total SGRQ score and
FEV1% predicted, MRC scale, CCQ score are sum-
marized in Table 5. A significant negative correlation
was found between FEV1% predicted and the total
SGRQ scores (for asthma and COPD patients, only
asthma, only COPD, respectively), whereas a signifi-
cant but positive correlation was found between the
total SGRQ score and the MRC scale.

A first linear regression, taking the continuous total
SGRQ score calculated for asthma and COPD patients
as the dependent variable, and taking the sociodemo-
graphic characteristics and risk factors as independent
variables, showed that age (Beta[95% CI]¼ 0.40 [0.19;
0.61]) and being a previous waterpipe smoker (15.6
[1.44; 29.8]) would significantly increase the total
SGRQ score, whereas having a university level of

Table 1. Sociodemographic and other characteristics of the participants.
Asthmaþ COPD N¼ 214 Asthma N¼ 124 COPD N¼ 90

Age, years Mean ± SD 52.9 ± 17.7 47.9 ± 17.2 59.7 ± 16.2
Sex Female % 120 (56.9%) 82 (67.8%) 38 (42.2%)
BMI, Kg/m2 <18.5 5 (2.40) 4 (3.30) 1 (1.10)

(18.5–25) 74 (34.9) 42 (34.1) 32 (36.0)
(25–30) 77 (36.3) 44 (35.8) 33 (37.1)
�30 56 (26.4) 33 (26.8) 23 (25.8)

Marital status Married % 131 (65.5) 70 (60.9) 61 (71.8)
Educational level University vs. High school or less 55 (26.2) 43 (35.0) 12 (13.8)
Smoking status Non-smokers 86 (40.2) 64 (51.6) 22 (24.4)

Current smokers 81 (37.9) 38 (30.6) 43 (47.8)
Ex-smokers 47 (22.0) 22 (17.7) 25 (27.8)

FEV1% predicted Mean ± SD 77.9 ± 20.6 85.1 ± 14.7 67.9 ± 23.4
CCQ score Median (Q1; Q3) – – 28.0 (16.0; 44.5)
MRC scale Median (Q1; Q3) 3.00 (3.00; 5.00) 3.00 (3.00; 4.00) 4.00 (3.00; 6.00)
Total SGRQ scorea Median (Q1; Q3) 26.2 (11.7; 44.8) 19.6 (9.80; 34.1) 38.6 (18.4; 55.4)

Min–max 1.1–90.8 1.1–76.7 1.1–90.8
Symptoms scorea Median (Q1; Q3) 45.5 (27.2; 61.4) 38.7 (21.2; 55.6) 52.9 (35.7; 68.7)

Min–max 6.3–100 6.3–97.5 6.3–100
Activity scorea Median (Q1; Q3) 30.0 (0; 63.4) 14.8 (0; 54.0) 53.9 (18.1; 75.1)

Min–max 0–100 0–100 0–100
Impacts scorea Median (Q1; Q3) 15.5 (6.51; 31.9) 12.2 (4.00; 24.5) 24.5 (7.67; 41.7)

Min–max 0–87.9 0–69.5 0–87.9

BMI: body mass index; CCQ: clinical COPD questionnaire score; MRC: medical research council; SGRQ: St George’s respiratory question-
naire; COPD: chronic obstructive pulmonary disease.

aFor all asthma and COPD patients.
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education (�8.58 [�15.6; �1.58]) and heating the
house with diesel (�7.56 [�14.2; �0.96]) would sig-
nificantly decrease the total SRGQ score (Table 6a).

When considering asthma patients alone, results
showed that being a female (9.15 [2.81; 15.5]) and the
BMI (0.69 [0.14; 1.25]) would significantly increase

Table 2. Factor analysis of the SGRQ in asthma and COPD patients (N¼ 214).
Question number Loading factor

Factor 1 (21.97% of the variance)
Activities affected by your breathing 15 0.868
Activities that usually make you feel breathlessness 11 0.851
How your chest trouble usually affects your daily life 16 0.801
Statement to describe how your chest affects you 17 0.772
Other effects your chest trouble may have on you 13 0.623
More questions about your cough and breathlessness 12 0.498
Have had shortness of breath the last month 3 0.475

Factor 2 (16.20% of the variance)
Number of good days with little chest trouble 7 0.856
Duration for the worst attack of chest trouble 6 0.850
During the last month, number of severe attacks of chest troubles 5 0.834
How would you describe your chest condition 9 0.625

Factor 3 (10.01% of the variance)
Over the last month, you have coughed 1 0.812
Over the last month, you have brought up phlegm 2 0.793

Factor 4 (9.49% of the variance) 0.609
Over the last month, you have had attacks of wheezing 4 0.816
If you have a wheeze, is it worse in the morning 8 0.786

Factor 5 (8.55% of the variance)
Questions about your medications 14 0.746
If you have ever had paid employment 10 0.538

Kaiser-Meyer-Olkin Measure¼ 0.81; Bartlett’s test <0.001; 66.2% total variance explained.
SGRQ: St George’s respiratory questionnaire; COPD: chronic obstructive pulmonary disease.
Cronbach’s alpha for the full scale¼ 0.802; factor 1¼ 0.820; factor 2¼ 0.838; factor 3¼ 0.648; factor 4¼ 0.368; fac-
tor 5¼ 0.109.

Some items loaded on more than one factor. We considered the highest loading (presented in the table).
Following is the detailed loadings.

Item 3: loaded as well on factors 3 and 4 (loadings 0.464 and 0.373 respectively); Item 9 on factors 1 and 5 (0.316
and 0.383, respectively); Item 12 on factors 3 and 5 (0.304 and 0.340, respectively); and item 13 on factor
5 (0.516).

Table 3. Factor analysis of the SGRQ in asthma patients only (N¼ 124).
Question number Loading factor

Factor 1 (19.32% of the variance)
Activities affected by your breathing 15 0.856
Activities that usually make you feel breathlessness 11 0.834
How your chest trouble usually affects your daily life 16 0.822
Statement to describe how your chest affects you 17 0.678
Have had shortness of breath the last month 3 0.613

Factor 2 (16.29% of the variance)
During the last month, number of severe attacks of chest troubles 5 0.863
Number of good days with little chest trouble 7 0.816
Duration for the worst attack of chest trouble 6 0.809
How would you describe your chest condition 9 0.598

Factor 3 (9.45% of the variance)
If you have a wheeze, is it worse in the morning 8 0.868
Over the last month, you have had attacks of wheezing 4 0.810

Factor 4 (9.20% of the variance)
More questions about your cough and breathlessness 12 0.749
Other effects your chest trouble may have on you 13 0.597

Factor 5 (8.27% of the variance)
Questions about your medications 14 0.756
If you have ever had paid employment 10 0.748

Factor 6 (8.04% of the variance)
Over the last month, you have brought up phlegm 2 0.844
Over the last month, you have coughed 1 0.747

Kaiser-Meyer-Olkin Measure¼ 0.73; Bartlett’s test <0.001; 70.6% total variance explained.
SGRQ: St George’s Respiratory Questionnaire.
Cronbach’s alpha for the full scale¼ 0.734; factor 1¼ 0.766; factor 2¼ 0.807; factor 3¼ 0.371; factor 4¼ 0.543; fac-
tor 5¼ 0.201; factor 6¼ 0.520.

Some items loaded on more than one factor. We considered the highest loading (presented in the table).
Following is the detailed loadings.

Item 1: loaded as well on factor 4 (loading 0.323); Item 9 on factor 4 (0.384); Item 13 on factors 1 and 5 (0.369
and 0.352 respectively); Item 14 on factor 4 (0.342); and item 17 on factor 2 (0.372).
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the total SGRQ score, whereas a university level of
education (�8.20 [�14.7; �1.67]) would significantly
decrease the total SRGQ score (Table 6b).

When taking only COPD patients, results showed
that that age (0.56 [0.28; 0.83]), BMI (1.07 [0.22;
1.91]) and living/working in an area full of cars and
trucks ( 26.5 [4.21; 48.8]) would significantly increase
the total SGRQ score (Table 6c).

Discussion

Ever since the original version of the SGRQ was
developed [27], the questionnaire has been translated
into many languages and validated for use in different
populations. Few validation studies exist in Arabic
speaking countries (Tunisia and Morocco), with a dia-
lect different than the Lebanese one. To decide on the
quality of an instrument, one should check the pur-
pose of the development of that instrument, its valid-
ity, the minimization of the method effects that might
influence the response behavior of the participant, its
reliability, minimizing the processing error and the
economic efficiency and reasonableness of the instru-
ment [31]. We aimed at validating the Arabic version
of the SGRQ questionnaire, expecting that it will
measure the same components as the original version
(which it did) and have similar or even higher
Cronbach alpha than other linguistically validated
SGRQ versions.

In our study, we were able to test and validate the
Lebanese version of the SGRQ in patients with COPD
or asthma. The Cronbach’s alpha coefficient for the
total SGRQ score had high values exceeding 0.7 in the
whole sample and the COPD or asthma groups. In
addition, the SGRQ total score significantly correlated
negatively with FEV1% predicted in all patients and
among those with COPD or asthma. These findings
support the reliability and validity of the scale as a
HRQOL instrument that can be used in Lebanese
patients with either COPD or asthma. Moreover,
occupational exposure, BMI and previous waterpipe
smoking were among the factors that significantly and
positively influenced a higher SGRQ score.

The average total SGRQ score in our study sample
was much lower than the average score reported in
most studies [19,21]. When comparing COPD patients
only, the average total score was also lower and was
of 38.6 compared to scores of 63, 59 and 50 in
Tunisian, Spanish and Nepali COPD patients, respect-
ively [21,32,33]. Differences in patients’ characteristics
may influence the observed disparity as well as the
severity of airway disease; our study sample may have
milder, less severe cases as participants were recruited
from the outpatient clinics. Of note that patients with
COPD had an average impact score of 24.5 which was
much lower to an average of 52.9 and 53.9 for symp-
tom and activity scores, respectively. Since the impact
score is related to different aspects of social

Table 4. Factor analysis of the SGRQ in COPD patients (N¼ 90).
Question number Loading factor

Factor 1 (21.99% of the variance)
Activities that usually make you feel breathlessness 11 0.833
Activities affected by your breathing 15 0.822
Statement to describe how your chest affects you 17 0.775
How your chest trouble usually affects your daily life 16 0.740
Other effects your chest trouble may have on you 13 0.724
More questions about your cough and breathlessness 12 0.589

Factor 2 (19.60% of the variance)
Number of good days with little chest trouble 7 0.889
Duration for the worst attack of chest trouble 6 0.846
During the last month, number of severe attacks of chest troubles 5 0.821
How would you describe your chest condition 9 0.734
Questions about your medications 14 0.516

Factor 3 (13.31% of the variance)
Over the last month, you have coughed 1 0.893
Over the last month, you have brought up phlegm 2 0.780
Have had shortness of breath the last month 3 0.626

Factor 4 (9.57% of the variance)
Over the last month, you have had attacks of wheezing 4 0.824
If you have a wheeze, is it worse in the morning 8 0.792

Factor 5 (6.74% of the variance)
If you have ever had paid employment 10 0.755

Kaiser-Meyer-Olkin Measure¼ 0.78; Bartlett’s Test <0.001; 71.22% total variance explained.
SGRQ: St George’s respiratory questionnaire; COPD: chronic obstructive pulmonary disease.
Cronbach’s alpha for the full scale¼ 0.833; factor 1¼ 0.834; factor 2¼ 0.841; factor 3¼ 0.736; factor 4¼ 0.335.
Some items loaded on more than one factor. We considered the highest loading (presented in the table).
Following is the detailed loadings.

Item 3: loaded as well on factors 1 and 4 (loadings 0.356 and 0.414, respectively); Item 9 on factor 1 (0.403); Item
12 on factor 3 (0.476); and item 13 on factor 2 (0.3).
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functioning and psychological disturbances, a lower
score may indicate a better psycho-social functioning
and a better overall health status. This may as well
explain a lower average total SGRQ score. Moreover,
we assessed the SGRQ for the past month instead of
the past year and this is known to produce marginally
lower total score [28].

In addition, patients with COPD had a higher
mean total SGRQ score compared to asthma patients.
Similarly, they had a higher mean score in the three
subscores: symptoms, impact and activity. This sug-
gests that patients with COPD have an overall lower
quality of life than asthma patients and could be
explained by the fact that COPD patients were older,
and have greater perceived respiratory disability evi-
dent by a higher MRC scale. In fact, the SGRQ total
score significantly correlated positively with MRC
scale in asthma and in COPD patients, strongly
implying that the more disabling the dyspnea is, the
poorer the quality of life. Although most studies com-
pared SGRQ to COPD assessment test (CAT) [34],
one study also found a strong correlation between
SGRQ and MRC scale reporting a Spearman correl-
ation factor of 0.7 similarly to our finding [45].

Furthermore, existing data suggest that dyspnea is the
strongest factor affecting high SGRQ score regardless
of severity of airflow limitation [35].

We observed a high positive correlation between
the SGRQ and CCQ in patients with COPD
(Spearman correlation coefficient of 0.8; p< 0.001),
which is commonly seen in other validations studies
[34]. This result further supports the validity of the
SGRQ as a quality of life instrument.

Factor analysis in the whole sample and in patients
with asthma or COPD resulted in comparable results.
It yielded five factors in the whole sample and in
COPD and six factors in asthma; it also showed posi-
tive correlations with items of symptoms, activity and
impact. Little differences in the factors among the
groups were very difficult to interpret; however, the
first factor included common items, mainly related to
activity and impact among all the study participants
and in separate asthma and COPD groups. These
finding could suggest that in our study population, a
broad range of disturbances including exercise per-
formance mood and breathlessness may be the main
contributory factors to the patient’s quality of life
rather than their perceived respiratory symptoms.
Although little is published about the item generation
of the SGRQ, our analysis is more suitable than data
published by Eisner et al. whereby their factor analysis
presumed an 18-factor model that could not be inter-
preted and lacked homogeneity with almost 50% of
the SGRQ items had a loading factor of 0.4 when a
three factor analysis was designed [46].

Our results consolidated previous results where
SGRQ scale was correlated negatively with FEV1%
predicted [36]. Several studies have attempted to link
health status to the severity of airflow limitation in
patients with COPD [37] but the relationship is at
best a loose one. In addition, some studies provided
weak associations with the degree of airflow limita-
tion, as measured by FEV1 [38,39] when assessing
health status by the SGRQ. On the other hand, the
MRC scale is a highly valid instrument that several
studies used in assessing the validity of SGRQ in
chronic pulmonary illnesses such as COPD and bron-
chiectasis [40]. In our study, the total SGRQ scale

Table 5. Associations between total score and FEV1% predicted, MRC scale, CCQ score in the whole
sample, COPD patients alone and asthma patients alone.

Total SGRQ score Asthma and COPD Total SGRQ score Asthma Total SGRQ score COPD

FEV1% predicteda q¼�0.4 p< 0.001 q¼�0.2 p¼ 0.05 q¼�0.5 p< 0.001
MRC scale q¼ 0.7 p< 0.001 q¼ 0.5 p< 0.001 q¼ 0.7 p< 0.001
CCQ score – – q¼ 0.8 p< 0.001
aAfter administration of a bronchodilator.
FEV1%: forced expiratory volume in 1 s; MRC: medical research council; CCQ: clinical COPD questionnaire score; COPD:
chronic obstructive pulmonary disease; q: Spearman correlation coefficient.

Table 6. Multivariable analyses for the total SGRQ score:
Associations between the total SGRQ and socio-demographics,
and the diseases risk factors.

Beta (95% CI) p Value

6a. Total SGRQ score for asthma and COPD patients as DV (n¼ 214)
Age 0.40 (0.19; 0.61) <0.001
Education – University level �8.58 (�15.6; �1.58) 0.02
Heat the house with diesel �7.56 (�14.2; �0.96) 0.03
Previous waterpipe smoker 15.6 (1.44; 29.8) 0.03

6b. Total SGRQ score for asthma patients as DV (n¼ 124)
Female 9.15 (2.81; 15.5) 0.005
Education – University level �8.20 (�14.7; �1.67) 0.01
BMI 0.69 (0.14; 1.25) 0.02

6c. Total SGRQ score for COPD patients as DV (n¼ 90)
Age 0.56 (0.28; 0.83) <0.001
BMI 1.07 (0.22; 1.91) 0.01
Live/work area full of cars and trucks 26.5 (4.21; 48.8) 0.02

Covariates: Socio-demographic and risk factors for asthma and COPD (age,
gender, BMI, smoking, educational level, marital status, indoor and out-
door pollution, severe childhood lung and respiratory infections, expos-
ure to allergens and occupational exposures) having p< 0.2 in the
bivariate analyses.

SGRQ: St George’s respiratory questionnaire; COPD: chronic obstructive
pulmonary disease; BMI: body mass index.
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showed a good positive correlation with the MRC
scale, in line with another study [41].

As for the socio-demographics and risk factors
associated with the SGRQ, we found a positive correl-
ation between the age and being female and the
SGRQ; similarly, de Torre et al. demonstrated that
women had worse scores in all domains of the SGRQ
[42]; whereas, two studies suggested that baseline
SGRQ was not significantly related to gender or age,
[4] although these have been reported in some but
not all smaller studies [42,43]. Furthermore, we did
not find an association between gender and the health
status among COPD patients. Ferrari et al. contra-
dicted our results and showed an association between
gender and SGRQ [44]. In addition, we found that
there was no significant correlation between age and
SGRQ among asthmatic patients; this later is attribut-
able to the higher age of our participants; it is known
that asthma has a greater impact on young patients
(between 12 and 17 years of age) than on adults,
which might be attributable to poor treatment adher-
ence. The negative impact of asthma on such patients
includes lower participation in sports, physical activ-
ity, social activities and daily activities, as well as
school/work absenteeism. Indeed, it was previously
reported that the level of education is negatively cor-
related with SGRQ score among chronic COPD
patients [45]. Our results are inconsistent with the lat-
ter as we showed no statistically significant association
among COPD alone. However, we found statistically
significant negative association between the level of
education and the total SQRQ among COPD and
asthma patients together and asthma patients alone.

In 2010, the American Thoracic Society estimated
that more than 20% of COPD cases are attributable to
occupational exposure [46]. Our study also revealed
that the total SGRQ score among COPD patients was
more affected by the impact of living or working in
an area full of cars and trucks. In fact, Paulin et al.
highlighted this concept and showed that job expo-
sures were associated with worse SGRQ scale and
focus on the role of clinicians in obtaining occupa-
tional histories from patients with COPD because
work-related exposures may influence disease burden
[47]. General population-based studies found an
increased risk of COPD in subjects exposed to vapors,
dust or gas, fumes (VDGF) or working in agricultural,
paper, cleaning, wood and food processing industries
[48,49]. The effect of these factors on quality of life
has been also shown in a study conducted by Blanc
et al. [50]. Moreover, we noticed that the BMI would
significantly increase the total SGRQ scale among

COPD alone and asthma patients alone but with a
minor influence. Similarly, Tabberer et al. found that
BMI influence on SGRQ score was small, implying
that sociodemographic characteristics would have
minor influence on the SGRQ score, thus, allowing a
wider recruitment of patients [51].

Concerning the influence of smoking on the total
SGRQ score for COPD and asthma patients, our study
showed that being a previous waterpipe smoker would
significantly increase the total SGRQ score. Several
studies have found that smoking is related to poor
HRQL [52,53]. It also has been demonstrated that
HRQL is inversely related to the number of cigarettes
that people smoke [52], and this relationship is even
stronger among the more nicotine-dependent smokers
[53]. Therefore, it is crucial to increase the awareness
of people about the devastating effect of waterpipe
tobacco smoking on their respiratory health system,
especially among COPD and asthma patients.

Limitations

This study has several strengths. This is the first study
in Lebanon conducted for validating and checking the
reliability of the Arabic version of the SGRQ for use
in Lebanese patients with asthma and COPD. Second,
asthma and COPD patients were defined according to
GINA and GOLD guidelines, respectively. Third, the
questionnaire used is a valid tool, thereby reducing
the possibility of misclassification of symptoms.
However, symptoms were self-reported, which might
include the possibility of information or recall bias.
Nevertheless, as patients knew that this study outcome
may be beneficial in their medical follow up, we
assumed that the information bias is minimized.
Patients were recruited from one hospital, thus a
selection bias could not be excluded, however, this
hospital is located in the capital and it recruits
patients from all districts of Lebanon. Although we
conducted a multivariable analysis to decrease con-
founding factors as much as possible, there might be
some factors which we did not consider in the ana-
lysis, thus, might lead to residual confounding.

Conclusion

The results of our study showed that the Lebanese
Arabic version of the SGRQ has a high degree of val-
idity and reliability. There was a strong correlation
between SGRQ and CCQ in patients with COPD and
a good negative correlation between SGRQ score and
lung function tests. However, further studies should
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continue the validation process through other studies,
which include a test-retest validity, convergent and
discriminant validity, and sensitivity to change.
Occupational exposure, BMI and previous waterpipe
smoking were among the factors that significantly and
positively influenced a higher SGRQ score. Our data
suggest that the Lebanese version of the SGRQ
emerges as a good health-related quality of life evalu-
ative instrument that is reasonable to be used in
patients with asthma and COPD in Lebanon.
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