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Abstract 
The relationship between dyspnea and airway obstruction is complex, and it is unclear to 

what extent measures of each correlate in patients with obstructive lung disease (OLD). Thus, 
the correlation between subjective assessment of dyspnea (dyspnea score using modified Borg 
scale) and objective assessment of dyspnea (peak expiratory flow rate using Mini Wright Peak 
Flow Meter and wheeze score using stethoscope) before and after bronchodilator (1 mg of 
turbutaline sulphate) were studied in 115 patients (62 males, 53 females) with OLD attending the 
chest clinic of Royal Irrigation Hospital, Nonthaburi, Thailand. The mean age of these patients 
was 47.4 ± 16.4 years. Good correlations were found (r = 0.37 to 0.52; p < 0.001) but dyspnea scores 
were better correlated with wheeze scores than peak expiratory flow rates. The change in dyspnea 
scores after bronchodilator also correlated with the change in peak expiratory flow rates and the 
change in wheeze scores (r = 0.22; p < 0.02 and r = 0.28; p < 0.005 respectively). Analyzing a 
subgroup of 48 dyspneic patients (prebronchodilator dyspnea score of 2 or more) revealed the 
following reponse groups : those with either a bronchodilator or dyspnea response alone, both 
together, or neither. Twenty-three patients (47.92 per cent) responded both subjectively and 
objectively. One (2.08 per cent) had a bronchodilator response only. Twenty (41.66 per cent) had a 
dyspnea response only, while four (8.33 per cent) had neither measurable response. The present 
study suggests that the assessment of dyspnea by using dyspnea score is vital and may be specially 
helpful in a situation where the objective ass':!ssment cannot be performed. In some individuals 
the subjective assessment of response to bronchodilator may be at least as valuable as objective 
data. 

In the past, chest physicians have relied 
on the objective measure of lung function to assess 
the severity and response to treatment in patients 
with obstructive lung disease (OLD). Nowadays, 
there has been increased interest in the use of sub­
jective measures of dyspnea in the assessment of 
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tolerance and bronchodilator efficacy in patients 
with chronic obstructive lung disease and bron­
chial asthmaCl-6). Theoretically, those patients with 
the most severe airway obstruction should be the 
most dyspneic. But from the clinical experience 
this is not always the case. Some patients with 
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little obstructive dysfunction are very dyspneic, 
while others with severe OLD are minimally 
symptomatic. Thus, the relationship between dys­
pnea and airway obstruction is complex, and it is 
unclear to what extent measures of each correlate 
in patients with OLD. Many previous studies have 
investigated the correlation between dyspnea and 
lung function(2,4-6). However, this has involved 
either a small number of patients or many have 
had a selection bias in that only subjects com­
plaining of breathlessness were included. In one 
study, a large group of patients were investigated, 
but only the correlation between spirometric eva­
luation and dyspnea were performed<!). The pri­
mary objective of this study is to evaluate the 
correlation between dyspnea measured by a modi­
fied Borg scale and peak expiratory flow rate mea­
sured by Mini Wright Peak Flow Meter and the 
secondary objective is to evaluate the coreclation 
between dyspnea and wheeze assessed by a chest 
physician in patients with OLD attending the chest 
clinic of a 300-bed general hospital. Because of the 
estimated large number of patients enrolled in this 
study, we were able to correlate the results obtained 
by Mini Wright Peak Flow Meter with measures of 
airway obstruction over a wide range of objective 
and subjective involvement in patients with OLD. 
In addition, those patients who were dyspneic ini­
tially, we were also able to determine the relative 
number who responded subjectively, objectively, or 
both, to bronchodilator administration. 

MATERIAL AND METHOD 
Out-patients with OLD, male and female 

ages ranging between 15 - 80 years, who were 
referred to the chest clinic, Royal Irrigation Hos­
pitat Nonthaburi, Thailand between May 1993 and 
November 1995 were enrolled in this study. Exclu­
sive criteria included those who were unable to 
perform forced expiratory maneuvers using Mini 
Wright Peak Flow Meter or who had taken inhaled 
bronchodilator within 1 hour of arrival in the clinic. 
Patients who had active lower respiratory tract 
infections and hemoptysis or suspected to have 
malignancy were also excluded. One hundred and 
sixty-six patients represented the initial study popu­
lation screened. These included those with known 
bronchial asthma, COPD or other restrictive lung 
disease who were being assessed in follow-up as well 
as newly diagnosed cases. Other individuals were 
being evaluated for chronic cough and dyspnea. 
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0 Nothing al at! I 
I Very slight 
2 Slight 
3 Moderate 
4 Somewhat severe 
5 Severe 

Fig. 1. Dyspnea score using modified Borg scale. 

Protocol : Each subject was asked to rest 
for 10 minutes after arrival in the chest clinic. The 
chest physician then detected wheeze in each 
patient by using a stethoscope. Wheeze score (WS) 
was recorded as follows : 0, no wheezing; 1, faint 
wheezing audible only through a stethoscope; 2, 
wheezing that was also audible during quiet breath­
ing; 3, obvious wheezing and dyspnea; 4, respira­
tory distress and obvious use of accessory mus­
clesC7). Next they were instructed by the nurse to 
record the degree of dyspnea felt at that moment, 
and described as "shortness of breath" by making 
a mark on the vertical scale. This consisted of a 
modified Borg scale that ranged from 0 to 5 and 
included verbal description (Fig. I). The numbers 
nearest the mark made by the subject was referred 
to as the Dyspnea score (DS). Finally the patient 
performed successive forced expiratory maneuvers 
using a Mini Wright Peak Flow Meter. Peak expi­
ratory flow rates (PEFR) were calculated as des­
cribed below. The patient then received two doses 
(1 mg) of terbutaline sulphates (Bricanyl, Astra, 
Sweden), delivered by breath actuated Turbuhaler. 
Fifteen minutes later, wheeze score, dyspnea score 
and peak expiratory flow rate were repeated in 
identical techniques. 

Three to five forced expiratory maneuvers 
were obtained before and after adrnininstration of 
the bronchodilator. The "best test" was defined as 
that which produced the largest number and which 
was reproducible to within 10 per cent on at least 
two determinations. 

Predicted normal peak expiratory flow 
rates were those of Gregg I et al(8). Obstructive 
lung disease was said to be present when prebron­
chodilator PEFR was 70 per cent or less of the 
predicted. 

A bronchodilator response was defined 
as an improvement in PEFR of at least 15 per cent 
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after turbutaline sulphate. A dyspnea and wheeze 
response were defined as a reduction in DS and 
WS by at least one full category after bronchodi­
lator. 

For the purpose of the present study, no· 
effort was made to distinguish between those indi­
viduals with asthma as opposed to COPD, and the 
term OLD is used to encompass both groups of 
patients. 

Statistical Analysis 
The degree of relationship between dyspnea 

score and all objective measurements were esta­
blished by use of personal computer. Correlation 
coefficients were calculated for data before and 
after bronchodilator by using program EP1-6 INFO. 
The change in dyspnea score vs the change in peak 
expiratory flow rate or wheeze score were simi­
larly examined. A p value of less than 0.05 was 
considered statistically significant. 

RESULTS 
One hundred and fifteen (62 males and 53 

females) of 166 initially screened subjects con­
formed to the aforementioned definition of OLD 
and were included in the subsequent analysis. The 

Table 1. The clinical data of 115 patients. 

Age Sex Total 
Male Female 

15-20 3 4 7 
21-40 10 20 30 
41-60 26 25 51 
61-80 23 4 27 

Total 62 53 115 

mean age of these patients was 47.4 ± 16.4 years. 
The clinical data of 115 patients evaluated are 
shown in Table 1. The results of dyspnea score, 
wheeze score and peak expiratory flow rate with 
per cent predicted before and after administration 
of bronchodilator included per cent changes are 
seen in Table 2. 

There was good correlation between DS 
and PEFR (Fig. 2) and between DS and WS 
before bronchodilator. However, DS was better 
correlated with WS (r=0.43; p<0.001) than PEFR 
(r = -0.37; p<0.001). Following turbutaline 
sulphate the mean percentage change in PEFR 
was 15.85, but there was considerable range of 
responses (0 per cent to 45.4 per cent) and the 
means DS and WS were 1.38, 1.06 and 0.57, 0.57 
respectively before and after bronchodilator. Good 
correlation was also observed between DS and 

n s 115 r s • 0.87 
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Fig. 2. Correlation between DS and prebroncho­
dilator PEFR. 

Table 2. Dyspnea score, wheeze score and peak expiratory flow rate (mean ± SD) before and after 
bronchodilator (n = 115). 

Before 
bronchodilator 

I. DS 1.38 ± 0.95 
2. WS 1.06±0.87 
3. PEFR 277.37 ± 75.67 
(%predicted) (53.51 ± 12.03) 

After 
bronchodilator 

0.57 ±0.76 
0.57 ± 0.71 

320.09 ± 90.44 
(61.88 ± 14.77) 

Per cent 
change 

15.85 ± 12.02 
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Correlation between DS and post broncho­
dilator PEFR. 

PEFR (Fig. 3) and between DS and WS post bron­
chodilator, but DS had a higher correlation with 
WS (r=0.52; p<0.001) than with PEFR (r = -0.38; 
p<O.OO 1 ). There was fair correlation between 
change in DS and change in PEFR and between 
change in DS and change in WS after turbutaline 
sulphate (r=0.22; p<0.02 and 0.28; p<0.005 res­
pectively). 

Since some patients were not dyspneic 
before bronchodilator, they were incapable of 
reporting subjective improvement after turbutaline 
sulphate. Hence, a subgroup of 48 patients who 
were dyspneic at the time of testing as defined by a 
prebronchodilator DS of 2 or more was analyzed. 
Twenty - four (50 per cent) of 48 dyspneic patients 
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responded to bronchodilator as measured by a 
change in PEFR fifteen per cent or more. Forty­
three (89.58 per cent) showed a dyspnea response 
evidenced by a reduction in the DS by at least one 
category after bronchodilator. Thus, the overall 
response rate measured subjectively was nearly 
twice that measured objectively. Table 3 illustrates 
the number of patients who showed either a PEFR 
or dyspnea response alone, both together, or neither 
within the subgroup of 48 dyspneic individuals 
with OLD. By considering changes in dyspnea 
as well as improvement in PEFR as · end points, 
four outcome groups were obtained. The most 
frequent pattern observed was improvement in 
both subjective and objective parameters (47.92 per 
cent). Only 8.33 per cent of individuals showed 
neither a significant PEFR nor dyspnea response. 

DISCUSSION 
In this study Mini Wright Peak Flow Meter, 

a small hand held device, was used to measure the 
degree of air flow obstruction and reversibility. This 
simple device is acceptable for its accuracy when 
compared with the standard Wright peak flow meter 
and stands up well to patient use(9). The PEFR 
measured by either Wright peak flow meter or 
Mini Wright Peak Flow Meter corres~onded well 
with FEV

1 
measured by spirometer< 0). For the 

subjective assessment of dyspnea, a modified Borg 
scale that has been widely used to measure sen­
sory perce_ption at one specific point in time was 
selected(ll). Borg scale dyspnea index is an accep­
table technique for measuring dyspnea as well as 
for recording change after bronchodilatorO , 12)_ To 
minimize bias in the assessment of WS, clinical 
examination in each patient was performed before 
recording of DS and PEFR. 

Table 3. Bronchodilator and dyspnea responses in 48 dyspneic individuals with OLD. 

No 
Bronchodilator bronchodilator Total 

response response 

Dyspnea response 23 20 43 
(47.92%) (41.66%) (89.58%) 

No dyspnea response I 4 5 
(2.08%) (8 .33%) (10.41 %) 

Total 24 24 
(50.00%) (50.00%) 
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A good correlation was found between 
dyspnea assessed by a modified Borg scale and 
PEFR measured by Mini Wright Peak Flow Meter 
in patients with OLD. These results support the 
findings of two previous studies(2, 13)_ Mahler and 
Wells concluded that clinical rating of dyspnea 
did correlate significantly with physiologic para­
meters of lung function. Their data revealed that 
the correlation between lung function and dyspnea 
for the less obstructed group of patients with 
asthma was very good and that for the more 
obstructed group with COPD was only fair(2)_ 
Because most of the patients in this study were 
asthmatic with mild airway obstruction, the results 
of both studies therefore suggest good correlation 
between lung function or PEFR and dyspnea 
especially in mildly obstructed patients. However, 
their work differed from this study in that the Borg 
scale was not used to measure dyspnea. They used 
a previously validated baseline dyspnea index 
that is designed to score breathlessness by relying 
on the patient's history of recent functional impair­
ment and activity -related dyspnea(5)_ Burrow et al 
found that FEV

1
, especially when expressed as a 

percentage of FVC, was the pulmonary function 
variable that best correlated with a history of dys­
pnea in patients with OLD but the relationship was 
not strong(13)_ 

These results differ from the previous 
findings of McGavin eta! and Wolkove et al(l,4)_ 
McGavin showed a significant correlation between 
exercise performance, as measured by the 12-minute 
walk and FEV

1 
as well as FVC, there was no sig­

nificant correlation between either of these indices 
of airway obstruction and subjective assessment of 
dyspnea. Wolkove found a poor correlation between 
FEY 

1 
measured by routine spirometry and dyspnea 

assessed by a Borg scale in patients with OLD. 
Since this study followed the protocol of Wolkove 
et al, the difference in the results might be due to 
the difference in the mean age, the degree of air­
flow obstruction and the use of different instru­
ments to evaluate airflow obstruction of these two 
studies. The mean age of the patients in this study 
was o:1ly 47 ± 16.4 years, whereas of Wolkove it 
was 68 ± 11 years. Our subjects as a group were 
less obstructed than the patients with OLD of 
W olkove et al. Regarding the instruments, the 
objective assessment of OLD using spirometer 
involves extra time and effort. Unlike the spiro­
meter, Mini Wright Peak Flow Meter is a simple 

device. The procedure involves less time and effort 
and can be performed during clinical examination. 
The patients in this study cooperated and per­
formed the test very well. 

In this study, a good correlation was also 
found between DS and WS assessed by the chest 
physician. Surprisingly the DS was better corre­
lated with WS than PEFR. However, it can not 
be concluded that WS is better than PEFR in OLD 
in ~his study because most of our patients were 
asthmatic who responded dramatically to broncho­
dilators(14)_ Fair correlation between change in DS 
and change in PEFR and between change in DS 
and change in WS after bronchodilator were also 
found. Relatively few studies have used measures 
of dyspnea to assess bronchodilator efficacy. Most 
of the studies have shown poor correlation between 
subjective and objective parameters05-18). Thus, 
this is one of the few studies that shows a good 
correlation between subjective and objective data. 

Traditionally, chest physicians are accus­
tomed to thinking of patients as "responders" or 
"nonresponders" based on the pulmonary function 
outcome or PEFR after inhaled bronchodilator 
administration(19)_ This study supports the study of 
Wolkove et al in that a similar arbitrary classifica­
tion can be imposed with respect to dyspnea. When 
these end points are taken together, four catagories 
response to either PEFR or dyspnea score, neither 
or both instead of the customary two are available 
to define the response to inhaled terbutaline sul­
phates. Conventional testing, by equating pulmo­
nary function or PEFR improvement with relief of 
dyspnea or assuming that absence of such response 
means lack of efficacy, failure to include patients 
who respond in one or the other parameter only. 
Twenty - one of 48 initially dyspneic patients in this 
study had either a dyspnea or bronchodilator res­
ponse, but not both (Table 3). 

The explanation of the relief of dyspnea in 
20 patients without a concomittant change in PEFR 
may be from the placebo or cardiovascular and res­
piratory muscle beneficial effects of bronchodila­
tors(l7,20,21)_ However, further studies are neces­
sary before dyspnea scoring can be recommended 
for clinical assessment in the laboratory. 

From all of these results it can be argued 
that in some individuals the subjective assessment 
of response to bronchodilator may be at least as 
valuable as objective data and therefore should 
not be dismissed. By showing a good correlation 
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between subjective and objective data, the present 
study also suggests that the measurement of dys­
pnea by using dyspnea score is reliable and may 
be helpful if the objective assessment can not be 
performed. However, when both assessments in­
clude chest physical examination are used together, 
this combination will allow a more reliable infor­
mation of the response to bronchodilator in patients 
with OLD. 

SUMMARY 
The correlation between subjective and 

objective assessment of dyspnea before and after 
bronchodilator in 115 patients with obstructive lung 
disease attending the chest clinic of Royal Irriga­
tion Hospital, Nonthaburi, Thailand, were inves­
tigated. Good correlations were found but subjec­
tive assessment (dyspnea score) was better corre­
lated with chest physical examination (wheeze 
score) than peak expiratory flow rate (PEFR) mea-
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sured by Mini Wright Peak Flow Meter. Analyzing 
a subgroup of 48 dyspneic patients revealed the 
following response groups : those with both a bron­
chodilator and dyspnea response, either broncho­
dilator or dyspnea response alone, or neither. The 
present study suggests that the assessment of dys­
pnea by using dyspnea score is vital and may be 
specially helpful in a situation where the objective 
assessment cannot be performed. In some indivi­
duals the subjective assessment of response to 
bronchodilator may be at least as valuable as objec­
tive data. 
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