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Purpose: While substantial evidence demonstrates the modified Borg Scale (MBS) to be a valid
outcome measure in determining physical exertion in patients with cardiorespiratory
dysfunctions, it has not been proven if it will be useful for Nigeria subjects in which English is
not their first language and have to depend on translation from English to vernacular. This
study aimed to compare Yoruba MBS with visual analog scale (VAS) in measuring level of
exertion in patients with asthma. Material and methods: Fifty patients with asthma and fifty
apparently healthy control subjects participated in the study. Mean age for patients with asthma
was 21.50+2.53 years and 21.40+2.20 years for control subjects. Each subject exercised on
bicycle ergometer for 6 minutes. The exercise started with a 20 W load which was increased by
8 W every minute. Level of exertion was rated immediately after the exercise using VAS and
Yoruba MBS concurrently. Results: Results of the correlation matrix revealed high correlations
between VAS and Yoruba MBS (r=0.835; p<0.01) for the patients with asthma and also for
healthy subjects (r=0.932; p<0.01). Conclusion: The result implied that Yoruba MBS is valid in
measuring the level of exertion in Nigerian patients with asthma.
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Astmada dispneyi degerlendirmede
Yoruba versiyonu Modifiye Borg skalasinin gegerligi
Amag: Modifiye Borg skalasinin (MBS) kardiyorespiratuar disfonksiyonu olan hastalarda fiziksel
zorlanmayi belirlemede gegerli bir Slclim yontemi oldugunu goésteren yeterli kanit olmakla
birlikte, bunun anadilleri Ingilizce olmayan Nijeryali olgular icin cevirisi yapilmis versiyonunun da
gecerli oldufunu gdsterir bir galisma bulunmamaktadir, Bu calisma, Yoruba MBSYi astmali
hastalardaki zorlanmanin 8lcimi amaciyla gorsel analog skalasi (VAS) ile karslastirmay!
amaclamaktadir. Gereg ve yéntem: Calisma gruplari 50 astmali ve 50 saglikli bireyden olustu.
Astmali hastalarin yas ortalamasi 21.5+2.53 yil, kontrol grubu bireylerinin 21.4+2.2 yildi. Her
olgu 6 dakika slireyle bisiklet ergometresinde egzersiz yapt. Egzersiz diizeyi egzersizin hemen
ardindan VAS ve Yoruba MBS ile deferlendirildi. Sonuglar: Korelasyon analizi gerek astmali
bireyler (r=0.835; p<0.01) ve gerekse sagdlikli bireylerde (r=0.932; p<0.01) VAS ile Yoruba MBS
arasinda anlaml iligki gésterdi. Tartisma: Bu sonuglar Yoruba modifiye Borg skalasinin Nijeryali
astmall hastalanin zorlanma diizeyini belirlemede gegerli bir 6lglim oldudunu gésterdi.

Anahtar kelimeler: Astma, Gorsel analog skalasi, Yoruba Modifiye Borg skalasi.
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Asthma is the sixth greatest cause of morbidity
according to World Health Organization.! An
estimated incidence of 2.4% in a school survey in
Ibadan, Nigeria was reported by Sofowora.’
Several physical training programs have been
developed to enablc asthmatic patients live more
achievable lives and also help them in overcoming
their fears of having exercise induced asthma.’

It is imperative to rate the intensity of
breathlessness caused by exertion during exercise
performance in patients with asthma. This is
especially so because despite the fact that exercise
has been found to predispose patients with asthma
to attacks. Carefully progressed and supervised
exercise programs have been shown to help in
building up the respiratory endurance and physical
conditioning of the this group of individuals.*”

Because the sensation of dyspnea is a sensory
expericnce that is perceived and interpreted and
rated by the individual, the accuracy of such
measurement will grossly depend on clear
understanding of such tools by the individuals.
Studies have clearly showed that the Modified
Borg Scale (MBS) is a valid and reliable tool for
qualifying dyspnea in subjects with chronic
obstructive pulmonary disease (COPD).””

The study of Simon and associatec however
found out that patients used a variety of expression
when asked to describe their symptoms of
breathlessness.® This might be an indication of
different sensory experience rather than a single
cxperience by the patients. It is therefore very
difficult for patient who’s English is not his or her
first language to fully understand and interpret
MBS, since it is designed in English language and
in a different population setting. It may however
difficult to use in an environment like that of this
study, where Yoruba is a major language. Since
MBS is similar to Visual Analogue Scale (VAS)
which has also be found to be reliable in assessing
dyspnea this study thercfore sought to validate the
Yoruba translation of MBS with VAS.

Visual analogue scale is a modification of
numerical scale used in rating level of cxertion
during exercise. Aitken et al reported the use of
VAS i the quantification of sensations
experimentally induced by resistive loading on
patients.” Since that time, the VAS has been
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validated in terms of reproducibility and sensitivity
for the direct quantification of breathlessness
induced by ventilatory stimuli both in normal
subjects and patients with respiratory distress.'’ It
has been used both in clinical tests and in studies
of physiological mechanisms underlying the
sensation of breathlessness. The VAS is extremely
useful and is a rapid method of evaluating the
effects of treatment. Its value in tracing the
progress of the patient is immense. It scems an
accurate and reproductive scale.’

Borg scale uscd to measure breathlessness in
the study of perceived eftorts of exertion during
physical work. The scale initially ranged from 6-20
but it has been modified to make it more suitable
for the purpose of assessing the severity of
breathlessness. This MBS is therefore similar to
the visual analogue scale in dimension and purpose
of use. The Borg scalc is reliable, convenient and
easy to apply in large population studies."’

Since dyspnea is onc of the common and
significant complaints of patients with asthma, its
assessment and monitoring is essential, However,
instruments for measuring shortness of breath are
often limited to physiological measurements for
possible causes and asking patients multiple
questions about breathing at a time when they find
speaking difficult.”>"* We compared Yoruba MBS
with VAS to measure level of exertion in patients
with asthma.

Material and methods

Subjects:

One hundred volunteers consisting of 50
patients with asthma (30 females and 20 males),
and 50 apparently healthy subjects, (25 females
and 25 males) participated in the study. Healthy
subjects served as control group. Subjects were all
screened by a chest consultant at the respiratory
unit of Obafemi Awolowo University Teaching
Hospital Complex (OAUTHC) Ile-Ife, Nigeria
before recruitment.

Diagnosis of asthma was based on symptoms
such as wheezing-high-pitched whistling sound,
history of cough, difficult breathing. Asthma was
also considered when peak expiratory flow (PEF)
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increases more than 15% 15 to 20 minutes after
inhalation of rapid acting beta agonist, or
bronchodilator (more than 10% in patients who are
not taking a bronchodilator, or if PEF deccreases
more than 15 % after 6 minutes of sustained
exercise'*

The inclusion criteria were clinically stable
asthma, confirmation of past history of attack, drug
requircment and the resting PEF, presence of an
attack of less than 3 months, and PEF above 70%
of the predicted value, patients with mild to
moderate asthma, who must not require more than
inhaled  steroids or  bronchodilators  for
maintenance, patients without history of any
concurrent pulmonary or cerebrovascular diseasc
or musculoskeletal abnormality (that could prevent
exercise performance). Patient was excluded if
diagnosis uncertain, and if exercise can worsen his
or her condition. Those with an acute asthmatic
attack were also excluded

Instrumentation:

The weight was mcasured in kilograms with
the subject in standing position and shoes off. With
the heels, the back and the occiput touching the
stadiometer scale and the subject looking straight
ahead, the height was mecasured. The body mass
index was calculated as weight/height® (kg/m?).

The MBS and VAS were used to cvaluate
dyspnea during exercise.” The MBS was
interpreted to Yoruba language by an academic
staff’ that is fluent in both English and Yoruba
languages. The translated version was given to
another person who had not seen the original
version of MBS to translate it back to English
language. The translation was found to be closely
related (Appendix).

Procedure:

The research protocol was approved by the
ethical committee of the OAUTHC Ile-1fe, Nigeria.
The procedure of the study was explained to the
subjects and an informed consent form was duly
signed. Subjects were then informed that if at any
time during the exercise test, they feel short of
breath, excessive fatigue or discomfort, the
exercise test will be terminated immediately and
they would not be required to complete the
exercise protocols. The physical characteristics
were then measured, as well as the resting PEF.
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Each subjcct was then made to sit on a bicycle
ergometer (Monark, Sweden) which was adjusted
to the level of the hip for each participant to have a
slight bend in the knee joint and the ball of the foot
was on the pedal for proper alignment of the body
and comfort.

The initial workload was set at 20 W and
increased by 8 W cvery minute until the subject
was unable to maintain the pedaling frequency or
voluntary signified intention to stop. The pedaling
was kept at 60 to 75 revolutions per minute.'
There was a stand-by hydrocortisonc injection and
beta agonist inhaler for emergence cases.

The subjects were asked to rate their levels of
exertion using VAS and Yoruba MBS concurrently
immediately after the exercise. Two patients with
asthma were unable to complete the study due to
excessive chest pain. Their data were removed
from the final analysis.

Statistical analysis:

Data were analyzed using descriptive statistics
of mean, and standard deviation to describe the
result obtained, and interfcrential statistics of
Pearson - product moment correlation to relate
VAS with Yoruba BMS, Significant level was set
at p <0.05.

Results

The physical characteristics of the subjects are
presented in Table 1. The mecan ages of the
asthmatic and healthy subjects were 21.50+2.53
yvears and 21.40+2.20 years, respectively. The
mean weight for the asthmatics and healthy
subjects were 59.7+8.55 kg and 59.96+£7.10 kg,
respectively, and also thc mean height for
asthmatics and healthy subjects were 1.70+£0.2 m
and 1.66+0.2 m, respectively.

t test analysis showed that the asthmatics and
the healthy subjects were comparable in age,
weight, height and body mass index (p=0.05)
(Table 1).

Correlation matrix between VAS and Yoruba
MBS revealed high correlation between the two
outcome measures in asthmatic (r=0.835), and in
normal subjects (1=0.932) (Table 2).
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Table 1. Physical characteristics of the subjects.

Asthmatics Healthy
(N=50) (N=50)
MeaniSD MeantSD p

Age (yrs) 21.5+¢2.5 214422 0.818
Body weight (kg) ~ 59.7+8.6  60.0+7.1 0.893
Height (m) 17¢02  1.66+0.2 0.945
BMI (kg/m?*) 21.942.3  21.9+2.4 0.508

BMI: Boc'i.y Mass Index.

Table 2. Correlation between visual analogue
scale (VAS) and modified Borg Scale in both
asthmatic and healthy subjects.

Yoruba Modified Borg Scale

Asthmatics Healthy
VAS
Asthmatics 0.835%
Healthy 0.932*

* Correlation is significant at ﬁéd.OI level.

Discussion

Result of this study revealed a significant
correlation between the VAS and the MBS in
assessing the level of exertion in both patients with
asthma and normal subjects. The Yoruba MBS
adapted for this study was initially for the rating of
pain among subjects with chronic low back pain
within the same population used for this study.'®
The authors reported a strong correlation between
VAS and Yoruba MBS.

Although various instruments for evaluating
breathlessness exist in the literature, the choice of a
particular instrument for measuring treatment
effectiveness is usually dependent on therapist
decision. Cullen and Rodak reported that the most
effective measure for a specific patient condition
or treatment remains largely unexplored in the
respiratory literature.' In line with this Mishoc and
MacLean, therefore, recommend that only those
tools that have documented sound psychometric
such as validity, reliability and responsiveness
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among others be applied to clinical practice and
research.'” Since each measurement is known to be
limited by its purposc and design the application of
each instrument is therefore related to the purposc
and design of such instrument."”

Though the validity and reliability of MBS in
assessing breathlessness is well documented in the
literature, this may not be valid for the population
in which the present study was conducted. The
reason being that the scale has to be translated by
therapists into vernacular using different words for
different patients. The instrument may yield data,
but score may have limited meaning, since the
measure has not been validated for the general
population. Caution should therefore be exercised
as the data generated may lack clinical relevance.

The present study is limited for generalization
because of few numbers of subjects recruited for
the study and for the fact that the study was
conducted among the young adults only.
Nevertheless, the outcome of this study is valuable
for clinical assessments of breathlessness among
patients with asthma that are from Yoruba cthnic
group. The Yoruba MBS could provide quick, easy
and rapid information about a patient’s subjective
state of disprcad during patient rehabilitation than
original version for the people of Yoruba people in
diaspora.

Further study with large sample size across
age groups and among other major ethnic group in
Nigeria are recommended.
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Appendix. Modified Borg Scale [English Translated Version (Yoruba)'®].

Nothing at all Ko si &éémi té nira rara
Very slight Fééréfé

Slight Opo die

Moderate Niwontunwonsi

Somewhat severe
Severe

Severe

Very severe
Very, very Severe
Almost maximal

Maximal

Ofé lagbéra dié

L r

Olagbara
Olagbéra
Olagbéra gan

Kikan Kikan
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