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Abstract
Background: Chronic obstructive pulmonary disease (COPD) is a preventable and treatable disease
characterized by partially reversible airflow limitation. BODE index is amultidimensional tool stands as
pneumonic composing the four individual variables {B-the body mass index (BMI), O-the degree of airway
obstruction (post-bronchodilator FEV1% predicted), D-Dyspnea scale and E- exercise capacity measured by
6- minute walk distance test (6MWDT)}; giving the total points of 10; divided into four quartiles. It is used
to diagnose, grade the severity, evaluate systemic comorbidities, evaluate the response to intervention and
predict the mortality due to the disease.
Purpose: To assess the severity of COPD by using BODE index and its individual variables, and GOLD
stage; correlate their values to each other and determine their validity in stratifying the severity of COPD.
Patients and methods: A hospital based cross-sectional study was conducted among a sampled 80
consecutive COPD patients visiting chest clinic of Jimma University Medical Center (JUMC) located
at Jimma town, South west Ethiopia; from May 18 to August 18, 2017 G.C; and the measurement of all
individual variables of BODE index were performed according to the American Thoracic Society (ATS),
their results were entered into EPI data (3.1) and exported to SPSS (20) for further analysis. Chi square (X2)
test, Spearman correlation, kappa measure of agreement, receiver operator characteristic (ROC) and area
under curve (AUC) was applied to determine the correlation and validity of variables/tools in grading the
severity of the disease.
Results: 80 COPD patients were enrolled in the study, Mean of age (55.1±13.66), BMI(19.98±3.43),
6MWDT (283±84.5), BODE index point (6.17±2.55), FEV1% predicted (42.5±15.6) and Dyspnea scale
(2.2±0.7) were achieved. Majority of COPD patients were belonged to quartile IV, relatively increased
through the stages if classification was made by BODE index and its components (FEV1% predicted and
6MWDT) but was higher among stage 3/severe if it was based on GOLD stage and dyspnea score. All
variables used to grade COPD were positively correlated with each other except with BMI score (inversely
correlated). The validity of the variables/tools used in grading severity of the disease was ranked as BODE
index, 6MWDT, FEV1%, GOLD stage and dyspnea score in descending order while BMI score had the
least/poor validity to predict the aim of the study based on specific results of their sensitivity, specificity,
AUC with 95% CI and p-value.
Conclusion: All variables except BMI score were valid to predict severity of COPD.
Keywords: BODE index, BMI, FEV1% predicted, Dyspnea scale, 6 MWDT, COPD, GOLD stage

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a common
preventable and treatable disease with some significant extra

pulmonary effects that is characterized by a progressive/persistent airflow limitation, associated with an abnormal inflammatory response of the lungs and airways to noxious particles
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or gases which is not usually fully reversible [1].
Even though Spirometry [2,3] is used as essential tool for
diagnosis and management of COPD based on the severity
of air flow limitation expressed in post-bronchodilator result
of FEV1% predicted, but it poorly correlates with patients’
dyspnea symptoms, quality of life, exacerbation frequency,
fatigue and exercise tolerance [4-8]. Thus currently a BODE
index which is developed by Celli [9] is recommended for its
compressive broad application in diagnosing, grading the
severity, evaluating the systemic comorbidities [10], evaluating intervention response [11,12] predicting the mortality
[13] and hospitalization [14,15] due to exacerbation of COPD.
The BODE index is a multidimensional instrument that incorporates four main parameters (assessment of the nutritional
status by the Body Mass Index (BMI), assessment of the severity
of airflow limitation by spirometry result of FEV1% predicted,
dyspnea scale that assess symptoms of the disease by Modified Medical Research Council (MMRC) and functional status
assessment by the 6-minute walk distancetest (6MWD) [9].

Patients and methods
Study population

A cross-sectional study was conducted among sampled 80
consecutive COPD patients visiting chest clinic of Jimma
University Medical Center (JUMC) located at Jimma town,
South west Ethiopia, from May 18 to August 18, 2017 G.C who
diagnosed clinically and by spirometry result of post bronchodilator FEV1 % predicted, FVC and their ratios as per the
guideline of GOLD 2001 [1]. All COPD patients of both gender
with different COPD severity available during data collection
were included to the study, after verbal and written consent
was taken and any patients with unstable comorbidities such
as lung cancer, diabetes, heart failure, coronary artery disease,
history of congestive heart failure, significant orthopedic or
neurological disease, renal, hepatic, or other medical disease
that restrict performing the BODE index tests were excluded
from the study. The study was approved by the ethical committee of Jimma University review board (IRB/699/2017).

BMI

Nutritional status was assessed among COPD patients by
calculating body mass index (BMI) as one of the component of
BODE index which was computed by dividing body weight in
kilograms by height in square meters (kg/m2) measured with
validated tape meter and weight scale at standing position.
Score of BODE index (0 and 1) was given if BMI >21=score 0.
If BMI <21=score 1 [9].
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FEV1% predicted result of spirometry in grading the severity of
COPD by Celli [9] was somewhat in different from spirometric
GOLD COPD stage [2] as explained in Table 1.
Table 1. Summary of GOLD spirometry and BODE index and its
component variables scores in grading the severity of COPD.
Variables

Severity of COPD (Scores)

Mild
(0)
GOLD stage(Spirometric >80
FEV1% predicted) (1,2)
BODE index (9):
>21
Body-mass index
FEV1 (% of predicted)
>65
MMRC dyspnea scale

0-1

Moderate Severe
(1)
(2)
50-80
30-50
<21

--

Very
severe(3)
<30
--

50-64

36-49

<35

2

3

4

>350 250-349
150-249 <149
Distance walked in 6
min (m)
Severity of COPD can be categorized as mild/stage I, moderate/stage
II, severe/stage III and very severe/stage IV based on GOLD spirometry post bronchodilator FEV1% predicted result; as BODE/quartile
1/score 0, BODE/quartile 2/score 1, BODE/quartile 3/score 2 and
BODE/ quartile 4/score 3 based on points/scores of BODE index.

Dyspnea

Basal dyspnea scale has been used extensively for grading
breathlessness on daily that measures perceived respiratory
disability which was assessed using the modified Medical
Research Council (MMRC) tools with five items/ dyspnea
grades/scales (0 minimal to 4 maximum) according to how
they perceived their disability [19,20]. Scale 0–1=score 0, Scale
2=score 1, Scale 3=score 2, Scale 4=score 3 [9].
Grade 0, “I only get breathless with strenuous exercise”;
Grade 1, “I get short of breath when hurrying on the level
or up a slight hill”;
Grade 2, “I walk slower than people of the same age on the
level because of breathlessness or have to stop for breath
when walking at my own pace on the level”;
Grade 3, “I stop for breath after walking 100 yards or after
a few minutes on the level”;
Grade 4, “I am too breathless to leave the house/during
dressing or undressing”.

6MWDT

6MWD was obtained by measuring the total distance the
patient walked/ covered in meter within six minutes to evaluate the severity of the disease as the indicator of exercise
tolerance capacity of the disease. It was performed as per
the ATS guidelines [21]; by which COPD patients were asked
Air flow obstruction
to walk at their own pace along a 30 m long and straight
The degree of airways obstruction was measured by dry digital hospital corridor as fast as they could without running, and
spirometry (carefusion, Germany) yielding pulmonary func- they were allowed to stop if they developed severe dyspnea,
tion tests (post bronchodilator FEV1% predicted, FVC, and chest pain, dizziness, diaphoresis, or leg cramps during the
(FEV1/FVC) ratio for diagnosing and grading the severity of test. To avoid the confounders (age, sex, weight) 6MWD
COPD as standardized protocol of ATS guidelines [2,16-18].
predicted was calculated by using Enright et al formula [22]
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for both genders as:
Predicted 6MWD (male)=(7.57xheight (cm)-(5.02xage
(year)-(1.76 x weight (kg) - 309m [22]; Predicted 6MWD (female)
=(2.11xheight (cm)-(2.29xweight (kg)-(5.78xage)+667m [22].
Percent predicted of 6MWD as per Enright et al [22] formula was:
6MW D% predicted=actual 6MWD/ predicted 6MWD x 100.
Accordingly >350 m=score 0, 250-349 m=score 1, 150-249 m
=score 2, <149=score 3 [9].

BODE index

BODE index point was calculated by adding scores of all four
individual variables of BODE index (BMI, airway obstruction,
dyspnea and exercise capacity). Each variable was categorized on a sore of 0 to 3, except for BMI, which was taken
as a dichotomous variable (0 or 1). The sum of the variables
was yielding a total points of 10 (0-10), where it grouped into
four quartiles to stratify severity of COPD (first quartile/mild
corresponding to score =0(0–2 points), the second quartile/
moderate to score=1(3-4 points), the third quartile/severe to
score=2(5–6 points), and the fourth quartile/very severe to
score =3(7-10 points) [9].

Statistical analysis

Data were coded, entered into epidata 3.1 and analyzed using
SPSS 20 (SPSS Inc., Chicago, IL, USA). Data were summarized
using mean and standard deviation for continuous variables,
numbers and percentage for categorical variables. Comparison
between individual bode variables score was done using chisquare test and Correlation statistics was used by spearman’s
correlation and Cohen’sKappa coefficient of agreement to
measure the agreement between the value of BODE index
variables in stratifying the severity of COPD. A value of 1 indicates perfect agreement. A value of kappa coefficient of 0
indicates that agreement is no better than chance. Value of
0.01–0.20 indicates slight agreement, 0.21–0.40 fair agreement, 0.41–0.60 moderate agreement, 0.61–0.80 substantial
agreement, and 0.81–0.99 almost perfect agreement [23]. The
Spearman correlation coefficient (r) >0.7 would indicate the
concurrent validity of variable or instrument was reliable [24].
A p-value of <0.05 was considered to be statistically significant
for all. The confidence interval for area under curve (AUC)
and receiver operating characteristic (ROC) was computed
by the method of DeLong to dictate the predictive validity
of individual BODE index variables and GOLD spirometry in
stratifying the severity of COPD [25]. Sensitivity and specificity
of the tools were reported from the point on the ROC curve.

Results

Baseline characteristics of COPD patients

From the total sampled 80 COPD patients attending chest
clinic of JUMC from May 18 to August 18, 2017 G.C, the mean
age was 55.1±13.66 that ranges from 26-90 years by which
majority of them (32.5%) belongs to interval of 51-60 years with
the ratio of males to females of 43/37, of which 63.75% were
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experienced smoking. The mean of post-bronchodilator GOLD
FEV1% predicted (42.5±15.6), BMI (19.98±3.43), BODE index
point (5.22±2.53), 6MWDT predicted (279±42.4) and MMRC
dyspneascale (2.2±0.7) were computed as detailed in Table 2.
Table 2. Baseline characteristics of COPD patients attending
chest clinic of JUMC from May 18 to August 18, 2017 G.C, n=80
Variables
Age in years
Sex (M, F), Number (%)
Weight in Kg
Height in meter
Body mass index, kg/m2

Mean±standard deviation/
Number (%)
55.1±13.66
43 (53.8) , 37 (46.25)
53.8±10.55
1.64±0.089
19.98±3.43

BMI category (underweight/normal/
overweight/obese), Number
FEV1% predicted
Smoking history (exposed/not),
Number (%)
6MWD in meter

45/27/8/0

6MWD predicted in meter

279±42.4

42.5±15.6
59(63.75)/21(36.25)
283±84.5

MMRC Dyspnea scale
2.2±0.7
BODE index point
6.17±2.55
BMI- Body mass index, 6MWD- six minute walk distance, MMRCmodified medical research center, All statistics were presented as
mean± standard deviation for continuous variables unless stated
next to the categorical variable as Number (%) indicating frequency
and percentage.

Severity of COPD

The GOLD spirometric staging showed that most of studiedpatients were in the GOLD stage III/severe where about 32
patients (40%) allocated then stage IV/very severe 25(31.25%),
stage II/moderate 20(25%) and stage I/ mild 3(3.75%). When
using comprehensive BODE index assessment score most of
the studied patients were in quartile IV 42 patients (52.50%)
then quartile II 18(22.50%), quartile III 13(16.25%) and quartile I 7(8.75%). As stated in Table 3 in detail all component
variables of BODE index showed the increment of number
of patients as severity of the disease advances from mild to
very severe except in that of BMI index score indicating only
score 0/mild 30(37.50%) and score 1/moderate 50(62.50%)
and that of dyspnea score 3 where null patient was observed
as very severe stage. The distribution of the severity of the
disease by using BODE index variables were: FEV1% (mild
8.75%, moderate 20%, severe 28.75%, and very severe 42.5%),
6MWDT score stage (mild 13.75%, moderate 21.25%, severe
27.50%, and very severe 37.50%), dyspnea score stage (mild
3.75%, moderate 31.25%, severe 65%, and very severe 0%).

Correlation of GOLD spirometry and BODE index
variables in stratifying severity of COPD

BODE index was valid and reliable tool having spearman coefficient (R>0.7) and it had strong association in grading the
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Table 3. Severity of COPD based on GOLD spirometry and Belli’s BODE index with its component variables
among COPD patients attending chest clinic of JUMC from May 18 to August 18, 2017 G.C, n=80
Variables

Severity of COPD (Number (%)
Mild/Q1(0) Moderate/Q2(1) Severe/Q3(2) Very severe/Q4(3)

GOLD Spirometry (FEV1% of predicted)

3(3.75)

20(25.00)

32(40.00)

25(31.25)

BODE index
Body mass index
Spirometry (FEV1% of predicted)

7(8.75)
30(37.50)
7(8.75)

18(22.50)
50(62.50)
16(20.00)

13(16.25)
23(28.75)

42(52.50)
34(42.50)

MMRC dyspnea scale

3(3.75)

25(31.25)

52(65.00)

-

6MWDT

11(13.75)

17(21.25)

22(27.50)

30(37.50)

Severity of COPD can be stratified as mild, moderate, severe and very severe by GOLD COPD stage; as quartiles
(Q1-Q4)/ BODE (1-4) or as scores (0-3) by BODE index with frequency (numbers and percentages) respectively.

severity of the disease with that of GOLD stage of spirometric
post bronchodilator result of FEV1% predicted score (R=0.831,
K=0.758/substantial agreement as stated in Table 4 where the
correlation was computed by the scores of variables, not by
actual values of measured variables), and it was also correlated with its components of FEV1% predicted score (R=0.828,
K=0.631/substantial agreement), 6MWDT score (R=0.862,
K=0.571/moderate agreement), Dyspnea score (R=0.866,
K=0.193/slight agreement) and it had no perfect association/
inverse correlation with BMI score (R=0.383,K=-0.013).
GOLD stage also had association and it was valid in stratifying severity of COPD with BODE index (R=0.831, K=0.758),
FEV1% (R=0.665, K=0.462), 6MWDT (R=0.725, K=0.5393), Dyspnea score (R=0.652, K=0.120) and had no perfect association/
inverse correlation with BMI score (R=0.363, K=-0.33). BMI score
had no perfect association with other scores {BODE index
(R=0.383, K=-0.013), GOLD stage (R=0.363, K=-0.33), FEV1%
(R=0.142, K=-0.039), 6MWDT (R=0.207, K=-0.057) and Dyspnea
score (R=0.197, K=-0.028)} in grading severity of COPD while
others had correlation to each other as displayed in Table 5.

(Figure 1) and AUC (Table 6), the comprehensive BODE index
had the highest validity in grading the severity of COPD with
100% sensitivity, 90% specificity and AUC of 0.771(0.660-0.883)
with p-value of 0.006 while BMI score had the least validity
(sensitivity 67.1%, specificity 56.5%, AUC 0.314(0.137-0.491),
p-value 0.314) in stratifying the degree of the disease.

Figure 1. Sensitivity and specificity of GOLD spirometry and
BODE index variables in stratifying severity of COPD by ROC
among COPD patients attending chest clinic of JUMC
from May 18 to August 18, 2017 G.C, n=80.

Value of GOLD spirometry and BODE index variables
in stratifying severity of COPD

In general as the value of variables were displayed in ROC

Table 4. Distribution of COPD Severity based on GOLD spirometry and BODE
index criteria among COPD patients attending chest clinic of JUMC from May
18 to August 18, 2017 G.C, n=80.
Mild
Severity of COPD
by BODE index
(number)
X2=135.7
p-value<0.001*
R=0.831,K=0.758

Severity of COPD by GOLD(Number)
Quartile1
Quartile2

Mild Moderate Severe Very Severe
3
0
4
0
0
10
3
5

Total
7
18

Quartile3

0

0

13

0

13

Quartile4

0

10

12

20

42

20

32

25

80

Total

3

X - Chi square,*-statistical significance, R-Spearman correlation coefficient indicating the association between two ordinal variables (severity of COPD by GOLD and
BODE), K- kappa coefficient the measure of agreement of two ordinal variables in
grading the severity of COPD as substantial agreement [23].
2
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Table 5. Correlation of GOLD spirometry and BODE index variables in grading the
Severity COPD among COPD patients attending chest clinic of JUMC from May 18 to
August 18, 2017 G.C, n=80.
Correlated variables
BODEindex score by GOLD stage
BODE index score by FEV1% predicted
BODE index score by Dyspnea score
BODE index score by 6MWD score
BODE index score by BMI score
GOLD stage by FEV1% predicted score
GOLD stage by Dyspnea score
GOLD stage by 6MWD score
GOLD stage by BMI score
FEV1% predicted by Dyspnea score
FEV1% predicted by 6MWD score
FEV1% predicted by BMI score
Dyspnea score by 6MWD score
Dyspnea score by BMI score

X2
135.7
130.3
71.8
105.5
18.7
81.6
36.6
59.3
13.9
62.1
107.9
3.36
48.2
3.2

P-value
<0.001*
<0.001*
<0.001*
<0.001*
0. 003*
<0.001*
<0.001*
<0.001*
0.009*
<0.001*
<0.001*
0.35
<0.001*
0.19

Pearson correlation
0.831
0.828
0.866
0.862
0.383
0.665
0.652
0.721
0.363
0.769
0.798
0.142
0.721
0.194

Kappa
0.758
0.631
0.193
0.571
-0.013
0.462
0.12
0.393
-0.33
0.231
0.664
-0.039
0.150
-0.028

6MWD score by BMI score

5.98

0.13

0.207

-0.057

X2- Chi square,*-statistically significant, all scores of BODE index variables were 0-3
except for BMI score 0-1. (-)-negative kappa coefficient (for BMI score) showed no perfect
association/inverse correlationwith other variables. A kappa coefficient (K) as measure of
agreement: value 0 indicates that agreement is no better than chance, 0.01–0.20 indicates
slight agreement, 0.21–0.40 fair agreement, 0.41–0.60 moderate agreement, 0.61–0.80
substantial agreement, and 0.81–0.99 almost perfect agreement.The Spearman correlation
coefficient (R) > 0.7 would indicate that the variable was valid in grading the degree of the
disease.
Table 6. Area under curve (AUC) indicating Value of GOLD spirometry and
BODE index variables in stratifying severity of COPD among COPD patients
attending chest clinic of JUMC from May 18 to August 18, 2017 G.C, n=80.
Test Result Variable(s) AUC P-value 95% CI
Sensitivity Specificity
GOLD stage
0.736 0.016* 0.613-0.859 90.0
67.1
BODE index
0.771 0.006* 0.660-0.883 100.0
90.0
FEV1% predicted
0.747 0.012* 0.619-0.876 95.7
81.4
6MWD score
0.820 0.001* 0.717-0.923 95.6
60.0
Dyspnea score
0.700 0.042* 0.566-0.834 84.3
59.0
BMI score
0.314 0.059
0.137-0.491 67.1
56.5
AUC-area under curve that was used as a criterion to determine the validity of
the test. If the test presented with values below 0.7, they were considered to have
low accuracy (BMI score). Values above 0.7 would be considered to be accurate,*statistically significant.

The dictating value for grading the severity of COPD by using GOLD stage was (sensitivity 90%, specificity 67.1%, AUC
0.736(0.613-0.859), p-value 0.016), FEV1% predicted (sensitivity 95.7%, specificity 81.4%, AUC 0.747(0.619-0.876), p-value
0.012), 6MWD score (sensitivity 95.6%, specificity 60%, AUC
0.820(0.717-0.923), p-value 0.001), Dyspnea score (sensitivity
84.3%, specificity 59%, AUC 0.700(0.566-0.834), p-value 0.042).

Discussion

Among 80 COPD patients assessed in the present study, their
mean age was greater than 50 years (55.1±13.66) which is

in line with other reviewed studies and also supported by
GOLD COPD reports [1]. The maximum number of patients
were belong to age group 51 to 60 years and maximum were
under BODE 3/very severe category by using BODE index
classification and its component variables (FEV1% predicted
and 6MWDT) because as the age increases there is physiological decline in lung functions along with exposure to other
risk factor for COPD and capacity of concomitant systemic
comorbidities [2]. But the maximum patients were grouped
in stage III/severe/ by using dyspnea scale and spirometry
result of FEV1% predicted of GOLD COPD staging as it under-
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estimates the severity of COPD ignoring to dictate systemic
comorbidities (physiological, psychological and exacerbation
risk indicators). This was in line with the studies done by B.R
Celli et al [9], Kapil KJ et al [26] and Hisham et al [27].

GOLD COPD stage

Although the result of FEV1% predicted was used as standard/ golden for diagnosing and grading the severity of COPD
before 2011 GOLD guidelines, it was poorly correlated with
other systemic comorbidities by under estimating the severity
of the disease [4-15,26-28]. According to the present study,
the severity of COPD was maximum in stage III/severe 40%
then stage IV/very severe 31.25%, stage II/moderate 25% and
minimum in stage I/ mild 3.75% which was in agreement with
the studies of Tepetam M et al [28], Jorgen V et al [29] and
Hernandes NA et al [30] being grouped in the same fashion
through the stages. But in contrast to the present finding
majority of the patients were belonged to stage II/moderate
by using GOLD stage grading of COPD as showed by result of
Kapil KJ et al. (45%) [26] and Hisham et al. (39.3%) [27].
In stratifying the degree of COPD, the GOLD stage was
correlated with BODE index score as substantial agreement
(R=0.831, K=0.758, P- value<0.001) interpreted as the value
of FEV1% predicted decreases, there was increment of FEV1
score and resulted in increased stage of COPD. It was also
correlated with BODE index component of FEV1% predicted
score with moderate agreement in grading the degree of COPD
(R=0.665, K=0.462, P-value<0.001), with 6MWDT score as fair
agreement (R=0.652, K=0.120, P-value<0.001), with dyspnea
score as slight agreement (R=0.721, K=0.393, P-value<0.001)
and had negative/inverse correlation with BMI score (R=0.363,
K=-0.33, P-value=0.009) interpreted as the value of BMI increases, there was decrement of BMI score and resulted in
decreased stage of the disease in opposed to increase FEV1%
predicted score with advanced stage. Although the level of association was not explained in the reviewed studies [26,31-34]
the association of GOLD stage in grading the degree of COPD
was correlated with that of BODE index score, its components
(FEV1% predicted, dyspnea score and 6MWDT score) was
supported with the present study. The correlation of GOLD
stage in grading the severity of the disease was in line with
our study as statistically evidenced with BODE index score
(R=0.475, P-value=0.011) [29], with 6MWDT score (R=0.358,
P-value<0.003) [37] and (R=0.524, P-value=0.006) [38], with
dyspnea score (R=0.360, P-value=0.06) [39] with BMI score
(R=0.296, P-value=0.126) [29].
In general GOLD stage that based on FEV1% predicted
score was considered as a valid tool (sensitivity 90%, specificity 67.1%, AUC 0.736(0.613-0.859), p-value (0.016) in grading
the severity of COPD.

BODE index

The BODE index; a multidimensional tool is superior to the
GOLD classification for explaining various comorbidities
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(metabolic, physiological and psychological like anxious and
depression) induced with COPD and highly correlated with
its degree of the severity of the disease [9,35]. It is the most
important tool with its domains/parameters in quantifying
the degree of pulmonary impairment (FEV1), capturing the
patient’s perception of dyspnea symptoms by MMRC dyspnea
scale, and expressing the consequence of COPD specially by
two independent domains (the distance walked in six minutes
and BMI). Over all it was currently consumed among researchers and physicians for its broad application of diagnosing,
grading, managing and predicting the effect of treatment
and prognosis of the disease [9,26].
According to the BODE index score of COPD severity, majority of the patients were classified in BODE/quartile 4/score
3/very severe (52.5%) then BODE 2/stage II (22.5%), BODE 3/
stage III (16.25%) and BODE 1/stage I (3.75%). The consistent
of more number of patients in quartile 4/stage IV was also
observed in other reviewed studies [9,26,28,32] as the allocation was made by BODE index than GOLD stage due to its
capacity of screening comorbidities within the stages that
established in advanced stage of the disease. In our study
BODE index was highly correlated with GOLD stage and
its components FEV1% predicted score, 6MWDT score and
dyspnea score in the descending order of kappa coefficient
measure of agreement in stating the severity of the disease.
But it was negatively/inversely correlated with BMI score as
majority of the study population were under weight (45%).
Its correlation was also supported by the study of Kapil KJ
et al [26] with its three domains (P-value <0.0001) while its
association with BMI score was not stated.
Generally BODE index was the most valid tool in grading the severity of COPD with its predictive value of (100%
sensitivity, 90% specificity, AUC of 0.771(0.660-0.883) with
p-value of 0.006).

6MWDT

Over the last few years, the use of exercise tests/walking
(12MWD/6MWD) has come to be recognized as a convenient method of evaluating respiratory function, reserving the
various systems in the human body as it was main activities
of daily living [39].
The simplicity, safety, validity, reliability, reproducibility,
minimal technological requirement, inexpensive, its correlation
with several physiological parameters and broad applications
had been in established in different populations [9,26,39].
Thus according to result of performed 6MWDT, majority of
the patients were classified in BODE score 3 (37.50%), then
score 2 (27.50%), score 1(21.25%) and minimum patients in
score 0 (13.75%) where the number of patients increased as
severity increases which was against severity classification
by NL Nonato et al [40]. 6MWDT score was also correlated
with other variables (FEV1% predicted score, BODE index
score, GOLD stage score and dyspnea score in the descending
order of kappa coefficient of measure of agreement) while it
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was negatively associated with BMI score. This correlation of
6MWDT score was also supported with BODE component of
FEV1% [32-34,36-38,41], GOLD stage [31-33,41], Dyspnea score
[32,41] and BODE index score (p-value=0.0001) [26,31]. As part
of BODE index it was also valid in stratifying the severity of
COPD with its specific predictive value of (sensitivity 95.6%,
specificity 60%, AUC 0.820(0.717-0.923), p-value 0.001) and also
in agreement with the study of Martijn A.S et al [32] reported
(sensitivity 77.9%, specificity 77.5%, AUC 0.851(0.834-0.869)
and its validity value of 0.708 [33].

FEV1% predicted

doi: 10.7243/2053-6739-6-1
weight BMI category (45%) then normal 27% and overweight
8% confirming the more prevalence of COPD among underweight patients. Nutritional depletion is a frequent finding
among patients with advanced stage [26,45]. BMI is an independent prognostic factor in COPD with a clear association
between decreasing body mass and increasing mortality as
severity advanced where gain in body weight improves the
prognosis of the disease [29]. According to BMI score grading the degree of COPD, 62.5% of patients who had BMI<21
belonged to BODE score1 while the remaining 31.5% was
in score 0. The association of BMI score with other variable
resulted inverse correlation as it stated only two stages while
others grade severity of COPD into four quartiles.

According to the BODE index component of FEV1% predicted,
the COPD patients observed in our study was allocated in
BODE score 3 (42.50%), score 2 (28.75%), score 1 (20%) and Conclusion
score 0 (8.75%) and also correlated to GOLD stage score, BODE The majority of COPD patients were belonged to quartile IV,
index and to its components except to BMI score where it relatively increased through the stages if classification was
inversely correlated; as BMI predicting only score 0 or 1. It was made by BODE index and its components (FEV1% predicted
also valid in stratifying the severity of COPD with its specific and 6MWDT) but was higher among stage 3/severe if it was
predictive value of (sensitivity 95.7%, specificity 81.4%, AUC based on GOLD stage and dyspnea score. All variables used to
0.747(0.619-0.876), p-value 0.012).
grade COPD was positively correlated with highest association
between BODE index and GOLD stage, FEV1% and 6MWDT,
Dyspnea score
BODE index and FEV1%, and BODE index and 6MWDT while
Based on dyspnea score, the severity of the COPD was BODE inverse correlation was observed between BMI and other
score 2 (65%), score 1 (31.25%) and score 0 (3.75%) but there remaining variables. The validity of the variables/tools used
was no any patient complained scale 4 dyspnea symptom/ in grading severity of the disease was ranked as BODE index,
perceived shortness of breath at rest in score 3 using MMRC 6MWDT, FEV1%, GOLD stage and dyspnea score in descending
dyspnea scale tool which was against the result of studies order while BMI score had the least/poor validity to predict
conducted by Kapil KJ et al. (8%) [26] and NL Nonato et al. the aim of the study.
(7.5%) [40] with the observed patients with score 3 respectively. Correlation of dyspnea score in grading the severity of Competing interests
COPD was observed against other variables used except with The authors declare that they have no competing interests.
BMI score where they inversely correlated. But the inverse
correlation of Dyspnea scale with FEV1% was stated by R.R Authors’ contributions
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