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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is characterized by progressive deterioration of
respiratory function along with systemic effects which have a great impact on health-related quality of life (HRQoL).
Classification of severity of airflow limitation in COPD does not represent the clinical consequences of COPD. Hence,
combined COPD assessment should be preferred. BODE index (Body mass index, Airflow obstruction, Dyspnea and
Exercise capacity) has recently been proposed to provide useful prognostic information. Objectives: To find out
correlations between the BODE index and HRQoL, and between GOLD classification of COPD severity and HRQoL
in stable COPD patients, and to compare between these two correlations. Materials and Methods: A longitudinal
observational study was carried out with 114 stable COPD patients recruited over 10 months at the outpatient clinic
of a tertiary care hospital in Kolkata, India. Patients were classified according to GOLD classification of severity of
airflow limitation after performing spirometry. BODE index was calculated for each patient. Saint George’s Respiratory
Questionnaire (SGRQ) was used to assess the HRQoL. Results: BODE scores were categorized into four quartiles,
quartile one to four with scores of 0-2, 3-4, 5-6 and 7-10, respectively. Higher BODE quartiles were associated with
higher total SGRQ scores and SGRQ subscale scores (symptom, activity and impact). Very strong correlations were
found between BODE quartiles and total SGRQ scores (P = 0.914; P < 0.01). In contrast, GOLD classes showed
moderate correlation with total SGRQ scores (P=0.590; P< 0.01). Conclusions: BODE index was strongly correlated
with the HRQoL in stable COPD patients and it was better than GOLD classes of COPD severity to reflect the health
status in patients with stable COPD.
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INTRODUCTION It is a leading cause of morbidity and mortality worldwide
and results in a substantial economic and social burden. It
Chronic obstructive pulmonary disease (COPD) is a is characterized by progressive deterioration of respiratory
common preventable and treatable disease characterized = function over time and systemic effects that lead to
by persistent airflow limitation that is usually progressive.! ~ permanent disability in the form of dyspnea, fatigue,
limited exercise capacity, and a negative impact on quality

Access this article online of life.”” The major manifestation of airflow obstruction in

Quick Response Code: COPD is the reduction in forced expiratory volume in first
Website: second (FEV,) which form the basis of the classification
www.lungindia.com of COPD severity by the global initiative for chronic

obstructive lung disease (GOLD).1! As COPD is a complex
DOI: multi-dimensional disease, the disease progression
10.4103/0970-2113.148434 and treatment efficacy are assessed with different
parameters like imaging, spirometric assessment of lung
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function, frequency of exacerbations, exercise capacity,
health-related quality of life (HRQoL), social and economic
burden, pulmonary and non-pulmonary biomarkers and
mortality, etc.”! The evaluation of lung function by FEV,
alone does not represent the complex clinical consequences
of COPD.F! FEV, is also known to correlate poorly with
patients’ symptoms, quality of life, exacerbation frequency
and exercise intolerance.®’ Hence, newer approaches to
disease assessment are required which can supersede the
FEV -based GOLD classification of disease severity.

In 2004, Celli et al. created a mortality prediction
index, known as BODE index (Body mass index, airway
Obstruction, Dyspnea and Exercise capacity) which is a
multistage scoring system that provides useful prognostic
information in patients with COPD.”? BODE scores greater
than 7, 5-6 and less than 5 are associated with a 2-year
mortality of 30%, 15% and 10%, respectively. It has been
shown that BODE index is better than the FEV at predicting
the risk of death among COPD patients.’®! However, it is
not well known whether the BODE index is a sensitive
tool for predicting the HRQoL in COPD patients. HRQoL
is a questionnaire of patient-reported outcome, where
the responses are collected directly from the patient via
self-administered questionnaires completed by the patient
themselves or via interviews. HRQoL is an important clinical
outcome in patients with COPD."! Recently there has been
a substantial increase in the use of developed tools that
measure health status as clinicians and researchers realize
that improving patients’ symptoms, functional status, and
quality of life are important goals in the management of
COPD.I"I St. George’s Respiratory Questionnaire (SGRQ),
Chronic Respiratory Questionnaire (CRQ), Clinical COPD
Questionnaire (CCQ), Medical Outcomes Study Short
Form-36 (SF-36) are such tools commonly used to measure
the health-related quality of life.

We have undertaken this study to assess the correlations
between the BODE index and HRQoL and between HRQoL
and GOLD classification of COPD severity in stable COPD
patients and to compare between these two correlations.

MATERIALS AND METHODS

In this longitudinal observational study, 114 consecutive
stable COPD patients (patients without any exacerbation in
the previous 4 weeks) were recruited from the outpatient
clinic of Pulmonary Medicine OPD of Medical College,
Kolkata, India over 10 months. The study protocol was
approved by the institutional Ethics Committee. Informed
consent was obtained from all patients. Following inclusion
criteria were used for selection of the patient: (1) Age of
18 years or more, (2) spirometric diagnosis of COPD and
(3) clinically stable with no exacerbation within the last
4 weeks. Exclusion criteria used were: (1) Inability to
perform the spirometry or 6-min walk test, (2) patients with
concomitant other pulmonary diseases like asthma, diffuse
parenchymal lung disease, bronchiectasis, pulmonary
tuberculosis and lung cancer, (3) patients with history of
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acute myocardial infarction, unstable angina or congestive
cardiac failure within 4 weeks and (4) Previous lung
resection surgery.

Detailed history and thorough physical examination were
carried out in all patients. Body mass index (BMI) was
Weight (Kgs)
Height(meter)
was performed as per ATS/ERS recommendation™" using
Spirometer RMS MEDSPIROR (Recorders and Medicare
Systems Pvt. Ltd., Chandigarh, India) to measure post
bronchodilator FEV , FVC and the FEV /FVC. Severity of
dyspnea was assessed with the modified Medical Research
Council (mMRC) dyspnea scale. Six minute walk test was

performed according to the ATS recommendation.!?

calculated with the formula: Spirometry

BODE index score was calculated by summation of score
obtained for each variable (BMI, post bronchodilator FEV ,
mMRC dyspnea scale and 6 min walk distance (6MWD)).

HRQoL was measured using the English and vernacular
versions of the SGRQ validated to be used in Indian
population.*34 Statistical analysis was carried out using
SPSS 17 for Windows. Data were expressed as mean =+ SD.
Spearman’s correlation coefficient (p) and Pearson’s
correlation coefficient (r) analysis were done to find out the
correlation between different variables. Strength of correlation
was interpreted according to the value of correlation
coefficient ranges from —1 to +1, where ‘—’ denotes negative
correlation and ‘4’ denotes positive correlation and weak,
moderate, strong and very strong correlation are indicated
by <0.35, 0.36-0.67, 0.68-0.89 and =0.90, respectively.

RESULTS

Mean age was 61.65 *= 8.95 years and 93% were male.
Cumulative smoking pack-year was 22.88 + 12.65. BMI was
20 * 3.28 kg/m?, 6MWD was 305.61 * 54.02 meter. Mean
post-bronchodilator FEV % predicted was (54.11 + 13.78)
%. A total of 4.3% of patients were in GOLD class 1, 58.7%
in GOLD class 2, 32.4% in GOLD class 3, and 4.3% in GOLD
class 4. BODE index score was 3.71 + 1.5. SGRQ scores
were as follows: Symptom 50.1 = 18.4, activity 53.2 = 12.7,
impact 31.9 = 16.7 and total 41.4 = 13.6 [Table 1].

BODE index scores measured were categorized into four
quartiles, quartile 1 to 4 with scores of 0-2, 3-4, 5-6 and 7-10,
respectively. Mean total SGRQ scores gradually increased
with the increase in BODE index quartiles [Table 2]. The
mean total SGRQ score was lowest in BODE quartile 1
and highest in BODE quartile 4. Mean symptom, activity
and impact scores also increased with the increase in
BODE index quartiles. Very strong correlation (P = 0.914;
P < 0.01) was found between BODE quartiles and baseline
total SGRQ scores. BODE index quartiles also showed
strong correlation with the activity (P = 0.764; P < 0.01)
and impact (P = 0.881; P < 0.01) domains of SGRQ score,
but showed moderate correlation with the symptom
domain (P = 0.585; P < 0.01).
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Table 1: Baseline demographic characteristics of the

Table 3: Distribution of SGRQ scores according to GOLD

study population stages

Variables Results GOLD No (n) Score (mean+SD)

Age (years) (mean+SD) 61.65+8.95 classes Symptom Activity Impact Total

Sex (n (%)) Class 1 5 228447 435440  20.1£9.7 27.746.1
Male 106 (93) Class 2 67 4514162  49.6+8.6  25.6+15.0  36.1£10.7
Female 8(7) Class 3 37 61.5+16.1  59.4+15.7  42.1=13.6  50.5+12.3

Height (cm) (mean+SD) Class 4 5 61.4+13.4  65.6+14.8  51.8+11.7  57.7+10.1
Male 160.77+7.02 P 0.519%* 0.439%* 0.547%* 0.590%*
Female 156.87+5.19 P value <0.01 <0.01 <0.01 <0.01

Risk factors - — ——
Tobacco smoker (1 (%)) 93 (81.6) P: Spearman’s corr}elatlon coefficient, **C.orr.elatlon is 5|gn|.f|cant at
Non-smoker (7 (%)) 21(18.4) the (?.01 level (2—.ta|Ieo!). SD: Standard deviation, SGRQ: Saint george’s
Cumulative smoking pack-years (mean+SD) 22.88+12.65 respiratory questionnaire

BMI (kg/m?) (mean+SD) 20+3.28

6MWD (meter) (mean+SD)

Post-bronchodilator FEV % predicted (mean+SD)
GOLD classification of COPD severity
(Post-bronchodilator FEV1% predicted) (1 (%))

305.61+54.02
(54.11£13.78)

GOLD 1 (FEV =80%) 5(4.3)
GOLD 2 (50%=FEV <80%) 67 (58.7)
GOLD 3 (30%=FEV <50%) 37(32.4)
GOLD 4 (FEV,<30%) 5(4.3)
BODE index score (mean+SD) 3.71£1.5
BODE index subgroups or BODE quartiles (1 (%))
BODE quartile 1 (0-2) 24 (21.0)
BODE quartile 2 (3-4) 53 (46.5)
BODE quartile 3 (5-6) 33(28.9)
BODE quartile 4 (7-10) 4(3.5)
SGRQ scores (mean+SD)
Symptom 50.1+18.4
Activity 53.2+12.7
Impact 31.9+16.7
Total 41.4+13.6

SD: Standard deviation, BMI: Body mass index, FEV : Forced expiratory
volume in first second, COPD: Chronic obstructive pulmonary disease,
SGRQ: Saint george’s respiratory questionnaire

Table 2: Distribution of SGRQ scores according to BODE

quartiles

BODE No (n) Score (mean+SD)

quartiles Symptom Activity Impact Total
Quartile 1 24 35.2+10.1 43.745.1 12.6+4.9 21.8£3.3
Quartile 2 53 47.2+18.0 489469  27.049.0  37.0£5.6
Quartile 3 33 63.0+13.2 623492  49.7+7.8  55.8+4.7
Quartile 4 4 72.9+2.7 93.3+£7.7 63.9+6.7 74.3+6.2
P 0.585%* 0.764%* 0.881%* 0.914%*
P value <0.01 <0.01 <0.01 <0.01

P: Spearman’s correlation coefficient, **Correlation is significant at the
0.01 level (two-tailed). SD: Standard deviation, SGRQ: Saint george’s
respiratory questionnaire

Mean total SGRQ score increased according to increase in
GOLD classes [Table 3] being lowest in GOLD class 1 and
highest in GOLD class 4. Mean activity and impact scores
also increased with the increase in GOLD classes. But mean
symptom scores increased with increase in GOLD classes up
to class 3 only. Moderate correlation (P =0.590; P < 0.01) was
found between GOLD classes and baseline total SGRQ scores.

There were increases in mean total SGRQ score and mean
scores of SGRQ components (symptom, activity, impact)
with the decrease of FEV %predicted and 6MWD and with
the increase of mMRC dyspnea grade [Table 4]. Moderate
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Table 4: Distribution of mean SGRQ scores according to
the individual components of BODE index

Components of N Mean+SD
BODE index Symptom Activity = Impact Total
FEV, (% predicted)
>65 24 343+11.6 462452 19.1£9.3  29.9+6.2
50-64 48 48.1+16.9 50.749.4 28.2+16.1 38.4+11.2
36-49 30 59.4+17.1 59.5£17.0 41.9+14.2 50.1+13.4
<35 12 66.5£10.1 61.8+11.7 46.5+12.1 54.5+8.2
R —0.598%*%  —0.443%*% —(0.515%*% —(0.597**
P value <0.01 <0.01 <0.01 <0.01
mMRC dyspnea grade
0-1 35 40.8+14.7 44.5+52 18.3+£10.8 29.9+7.3
2 68 51.8+18.5 54.149.7 34.8+13.9 43.5+104
3 11 69.3+8.3 75.5+16.9 56.9+8.9 64.6+9.1
4 0
R 0.395%*%  0.644%*  0.640**  0.694%**
P value <0.01 <0.01 <0.01 <0.01
6 min walk distance
>350 21 44.5+17.7 45.749.6 19.1+11.2 31.349.8
250-349 75 48.6+18.1 51.649.3 30.8+14.8 40.1+11.1
150-249 16 61.9+15.0 64.9+11.9 48.8+11.4 55.9+8.6
<149 2 74.0+4.1 100+0 69.8+0  79.7+0.5
R =0.303**%  —0.614** —0.641** —0.665**
P value 0.001 <0.01 <0.01 <0.01
BMI
>21 37 5294204 50.649.4 26.0+13.2 37.9+11.5
<21 77 48.8+17.3 50.5+13.9 34.6+17.6 43.0+14.2
R 0.128 —0.185*% —0.291** —0.219*
P value 0.174 0.049 0.002 0.019

r=Pearson’s correlation coefficient, *Correlation is significant at the 0.05
level (two-tailed), **Correlation is significant at the 0.01 level (two-tailed).
SD: Standard deviation, BMI: Body mass index, FEV : Forced expiratory
volume in first second, SGRQ: Saint george’s respiratory questionnaire,
mMRC: modified Medical Research Council

negative correlations were found between FEV %opredicted
and total SGRQ score as well as between 6MWD and total
SGRQ scores. Moderate positive correlation was found
between mMRC dyspnea grade and total SGRQ score.
Lower BMI (<21) was associated with higher total SGRQ
score and higher BMI (>21) was associated with lower
total SGRQ score. But the correlation between the BMI
and total SGRQ scores was weak (r = —0.219; P < 0.05).

DISCUSSION

This study intended to find out the correlation among
FEV -based GOLD classes, BODE index and health-related
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quality of life as assessed by SGRQ. Studies show that
post-bronchodilator FEV % predicted correlates weakly
or not at all with the quality of life assessed by SGRQ
scorel’>!®l and FEV, is not identified as a predictor
of health-related quality of life in COPD patient.!"”
Antonelli-Incalzi et al. in their study found that the GOLD
staging of COPD corresponded to important differences in
health status between stages II and III, but not between
other consecutive stages, and the authors concluded that
crossing the boundary of a FEV, of < 50% of predicted was
likely to herald a dramatic decline in health status."® Our
study shows that GOLD classes correlated modestly with
baseline SGRQ score (P = 0.590; P < 0.01).

Higher BODE quartiles were associated with higher
(worse) SGRQ scores. The differences among the BODE
quartiles in health status indexes were significant for total
SGRQ as well as all three of the SGRQ components. BODE
index quartiles showed very strong correlation with the
total SGRQ score. BODE index quartiles also showed
strong correlation with the activity and impact domain
of SGRQ score, but showed moderate correlation with
the symptom domain. Authors of a previous study also
believed that BODE index could correlate significantly
with the quality of life questionnaire scores and was
shown to be an independent predictor of health-related
quality of life.[¥) Authors thought that consistent with
the GOLD classification, important differences in health
status between the highest quartiles (quartiles 3 and 4)
of the BODE classification system were observed but
not between lower grade consecutive quartiles. This
suggested that health status might be relatively preserved
in these patients till the disease was very advanced and
every effort should thus be made to prevent disease
progression even in severe COPD before a dramatic
decline of health status occurred.

Among the individual components of BODE index,
the decrease of lung function (FEV %predicted), and
6MWD, and the increase of MMRC dyspnea grade were
associated with corresponding increase in total SGRQ and
SGRQ components (symptom, activity, impact). These
components correlated modestly with the total SGRQ
score.

Lower BMI (=21 kg/m?) was associated with higher
total SGRQ score (worse health status) and higher BMI
(>21 kg/m?) was associated with lower total SGRQ score
(better health status); but the correlation between the BMI
and total SGRQ scores was weak. Similar findings were
found in the study done by Lin et al.™

Dyspnea leads to limited daily activities and impaired
quality of life in COPD patients. MMRC scores are found
to be responsible for the SGRQ score variance in different
studies which showed that dyspnea perception could
explain 25% to 54% of the quality of life score variance
in COPD patients™! with a strong relationship between
SGRQ-assessed quality of life and dyspnea perception.
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Our study established moderate positive correlation
between mMRC dyspnea scale and SGRQ score at
baseline (r = 0.694; P < 0.01). Some studies have shown
a significant correlation between 6MWT distance and
quality of life scores, and that exercise intolerance could
influence quality of life in COPD patients.!*??! This study
shows moderate negative correlation between 6MWD and
SGRQ score (r = -0.665; P < 0.01).

Though some authors have found a relationship between
low BMI and peripheral muscle impairment and
consequently low exercise capacity in individuals with
COPD,®! we found no definite relationship between BMI
and exercise capacity as measured by 6MWD.

Several limitations in this study need discussion. First, we
did not assess anxiety and depression which are known
to affect the quality of life in COPD patients.'"¥ Second,
percentages of female COPD was very less (7%) in our
study. This might not represent the overall prevalence
of female COPD patients in India.? Third, whether the
findings in our study are also applicable to other ethnic
groups are not well determined. Lastly, it would be better
to determine the correlations between the BODE index and
HRQOL, and between GOLD classes and HRQoL after a
follow-up period along with the baseline correlations. But,
patients were not followed up in our study.

CONCLUSION

BODE index was found to be superior to the GOLD class
to predict the health status among stable COPD patients.
Among the components of BODE index, the decrease in the
FEV, (%predicted) and 6MWD, and the increase of mMRC
dyspnea grade were associated with worsening of health
status (increase in total SGRQ and SGRQ subscales). Lower
BMI (=21 kg/m?) was associated with higher total SGRQ
score (worse health status), but there was weak correlation
between the BMI and total SGRQ scores.
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