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Abstract
Background: The perception of dyspnea is a subjective feeling typically self-assessed by the
patient. However, the assessment by a caregiver is sometimes required.
Objectives: The primary aim was to compare patient self-assessment and caregiver assessment
of dyspnea (interrater reliability) using the modified Borg and visual analog scale (VAS) in hospi-
talized patients. The secondary aim was to compare dyspnea assessment between the two scales
for patients and caregiver (inter-instrument reliability).
Methods: Self-assessment of dyspnea intensity of hospitalized patients with respiratory diseases
was compared with caregiver's assessment. Dyspnea intensity was measured using two scales,
the modified Borg scale (0�10 scale) and the 10 cm VAS. Mean difference and 95% confidence
interval (CI) between assessors (i.e. patient versus caregiver) were calculated for each scale.
Inter- and intra-rater reliability was calculated using intraclass correlation coefficients (ICCs).
Results: A total of 254 patients were recruited. The mean differences between patient and
caregiver ratings were 0.31 (95% CI: 0.09, 0.53) for the modified Borg scale and 0.36 (95% CI:
0.06, 0.65) for the VAS scale. Interrater reliability was good for both scales with ICC of 0.79 (95%
CI: 0.73, 0.84) for VAS and 0.82 (95% CI: 0.77, 0.86) for the modified Borg scale. The mean differ-
ences in scores between scales were 0.93 (95% CI 0.69, 1.17) for patients' ratings and 0.88 (95%
CI 0.72, 1.04) for caregiver's rating. The inter-instrument reliability was moderate to good and
similar for both assessors.
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Conclusion: Dyspnea can be accurately estimated by caregivers when patients with lung dis-
eases cannot self-report. Scores on the VAS to rate dyspnea were higher than the scores on the
Borg scale.
© 2021 Associação Brasileira de Pesquisa e Pós-Graduação em Fisioterapia. Published by Elsevier
España, S.L.U. All rights reserved.
Introduction

Dyspnea is defined as “a subjective experience of breathing
discomfort that consists of qualitatively distinct sensa-
tions.”1 It is a common and complex symptom frequently
assessed in clinical practice. Assessment of dyspnea is rele-
vant to patients admitted to the emergency room or the
hospital,2 community-residing individuals,3 or patients con-
sulting their general practitioner.4 Due to the high preva-
lence of dyspnea in a variety of respiratory diseases, such as
lung cancer, chronic obstructive pulmonary disease (COPD),
and interstitial lung disease, it is considered an important
patient-reported outcome in clinical and research settings.5

The mechanisms of dyspnea and contributing factors have
been investigated for a long time. Nevertheless, knowledge
about the neurophysiology and psychology of dyspnea
increased considerably in the last decade. Psychological and
cultural factors may play an important role in the perception
of shortness of breath.6 Accordingly, the assessment of dys-
pnea has improved by notably taking into account different
domains.7 But, despite new tools for assessing dyspnea, that
specifically evaluate sensory and affective domains, having
recently emerged,8 the visual analog scale (VAS) and modi-
fied Borg scales are still largely used.9 Both of these tools
have already shown to be sensitive enough to measure these
two dyspnea domains.8 However, even if they have a similar
scoring scale and the tools are conceptually similar, the level
of association between these two measures has not been
studied.

While the perception of dyspnea is subjective and, there-
fore, the patient's self-assessment of dyspnea is the pre-
ferred assessment method,6 the assessment by a caregiver is
sometimes required. This occurs when the patient is per-
forming an exercise or for those who are unable to communi-
cate their feelings. Fifty-four percent of patients referred
for inpatient palliative care consultation are unable to
assess their own level of dyspnea.10 To facilitate the assess-
ment of dyspnea in these patients, the Respiratory Distress
Observation Scale has been validated in terminally ill
patients.11 However, there is a lack of specific tools for non-
communicative patients such as those in coma or diagnosed
with cerebral palsy.

Pain is a subjective symptom which may share some simi-
larities with dyspnea. Indeed, pain and dyspnea are both
associated to chronic diseases, unpleasantness, decline in
quality of life, and physical sensations mediated by a com-
mon cortical network. Patients' and physicians' assessment
of pain intensity has showed poor agreement.12 Similar
results were found with measurements of other symptoms,
especially for those considered more subjective.13,14 Never-
theless, the agreement between caregiver and patient
assessment of dyspnea intensity has been poorly studied.
The dyspnea duration and its variability over time could
influence this agreement and these elements are partly
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related to the types of respiratory disease. Moreover, the
feelings of emotional distress could differently influence
this assessment either by the caregiver or by the patient
depending on the disease and its prognosis.

The primary objective of the current study was to com-
pare the dyspnea assessment between patients and care-
givers (interrater reliability) using both the modified Borg
scale and a VAS in hospitalized patients with respiratory dis-
eases. The secondary objective was to compare dyspnea
assessment scores between the two scales for the patients
and caregivers (inter-instrument reliability).
Methods

Study design

This was an observational cross-sectional study which fol-
lows the Guidelines for Reporting Reliability and Agreement
Studies.15

Participants

We prospectively recruited all participants who were hospi-
talized between July and September 2013 in the pulmonol-
ogy and oncology units of the Cliniques Universitaires Saint-
Luc (Brussels, Belgium) and the Grand Hôpital de Charleroi
(Charleroi, Belgium). To be included, participants had to be
aged 18 years or over and diagnosed with an acute or chronic
respiratory disease with or without oxygen therapy. Patients
were excluded if presenting with mental or cognitive impair-
ments or unable to understand French and if requiring non-
invasive ventilation.

All included patients signed a written informed consent
form according to the Declaration of Helsinki and the cur-
rent guidelines for Clinical Good Practice. The study was
approved by the Institutional Medical Ethics Committee
(Cliniques Universitaires Saint-Luc, Brussels, Belgium -
B403201317644) and was registered at ClinicalTrials.gov
(NCT03598569).

Procedure

All participants were assessed during hospitalization by the
same qualified caregiver. The caregiver was a physical thera-
pist who worked in the pulmonology unit and in the rehabili-
tation center on a regular basis for the past 5 years and was
experienced in assessing dyspnea intensity. The assessment
of dyspnea by the caregiver was made through visual obser-
vation and was primarily based on breathing frequency and
the recruitment of accessory muscles. This assessment was
performed as a single measure just before the patient’s self-
assessment of dyspnea. The assessment of dyspnea intensity
by the patient and the caregiver was performed while the
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patient was at rest. Patients were unaware of the time the
caregiver's assessment took place and they remained
blinded to the caregiver’s rating throughout the study.

Instruments

The 10 cm VAS16 and the modified (0�10) Borg scale17 were
used to assess the sensory domain of dyspnea. Both scales
were previously validated for this purpose.18

Visual analog scale (VAS)
The VAS is a 10 cm line anchored at the ends by statements
that define dyspnea, ranging from “I am not at all short of
breath” (0 cm) to “The most short of breath I have ever
been” (10 cm). Participants were asked to place a vertical
mark on the line to indicate how they rate their dyspnea.
The distance between the start of the line and the mark
placed by the participant was then measured in centi-
meters.

Modified Borg scale
The modified Borg scale is an 11-point numerical scale with
associated verbal descriptors rating the difficulty of breath-
ing from “Your breathing is causing you no difficulty at all”
(zero point) to “Your breathing difficulty is maximal” (10
points). The patients were asked to choose the number that
best describeg their feeling about breathing difficulties.

Data analysis

The SPSS 25.0 program (IBM software) was used to analyze
the data. Descriptive data were expressed as mean § SD for
normally distributed variables or median (min-max) for non-
normally distributed variables. Normality of the distribution
was investigated by the Kolmogorov-Smirnov test. The com-
parison between patient's self-assessment and caregiver’s
assessment of dyspnea using both scales in hospitalized
patients with respiratory diseases was performed by calcu-
lating the mean difference and 95% confidence interval (CI)
between raters. The degree of concordance between the
two assessors (interrater reliability for each scale) was cal-
culated using intraclass correlation coefficients (ICCs) using
Table 1 Patients characteristics.

All

N 254
Age 66.5 § 11.9
Gender (F/M)
Diagnosis

COPD
Fibrosis
Asthma
Pneumonia
Lung transplant
Bronchiectasis
Other

Oxygen
n
Flow (L/min)

74
0.8 § 1.4

Values are expressed as mean § standard deviation or number of patien
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a two-way mixed effects (single measurement) mode with
consistency.19�22

For the comparison of dyspnea assessment between the
two scales, for patients and caregiver, we calculated the
mean difference in scores and 95% CI between the two
scales. The degree of concordance between both scales
(inter-instrument reliability) for both the patients and the
caregiver was also calculated using a two-way mixed effects
model (single measurement) with absolute agreement ICC
type.22 All ICCs were expressed with their 95% CI. Values less
than 0.5 indicate poor reliability, values between 0.5 and
0.75 indicate moderate reliability, values between 0.75 and
0.9 indicate good reliability, and values greater than 0.90
indicate excellent reliability.22 In a secondary analysis, the
above was then conducted separately for the subgroup of
patients with lung cancer and those with other lung dis-
eases.

Results

Two hundred and seventy one patients were considered eli-
gible for the study. Sixteen patients were excluded because
they did not understand French and one patient was
excluded due to cognitive impairments. The characteristics
and diagnosis of the included patients are shown in Table 1.

Patient versus caregiver
For the total sample, the mean differences between patient
and caregiver ratings were 0.31 (95% CI: 0.09, 0.53) for the
modified Borg scale and 0.36 (95% CI: 0.06, 0.65) for the VAS
scale (Table 2), which indicates higher scores for patient
self-assessment compared to caregiver assessment. We
found good reliability for both scales with ICC of 0.79 (95%
CI: 0.73, 0.84) for the VAS and 0.82 (95% CI: 0.77, 0.86) for
the modified Borg scale (Table 3), which indicates good
agreement between patients and caregiver for both scales.
Our subgroup analyses indicated similar results for the group
of patients with lung cancer. In contrast, a significant differ-
ence in rating was found between the caregiver and the
patients’ self-rating for the group with other lung diseases
(Table 2). Finally, there was a higher degree of concordance
between patients and caregiver in the lung cancer group
Lung cancer group Other lung disease group

121 133
64.9 § 9.9 68.0 § 13.4
76/45 61 /72

85
8
3
7
3
3
24

21
0.5 § 1.4

53
1.0 § 1.5

ts.



Table 2 Assessment of dyspnea using the modified Borg scale and the visual analogue scale.

Group/instrument Caregiver Patient Mean Difference (95%CI)*

Total sample (n = 254)
Borg 2.4 § 2.2 2.7 § 2.3 0.31 (0.09, 0.53)
VAS 3.2 § 2.9 3.6 § 2.8 0.36 (0.06, 0.65)
Mean Difference (95%CI)** 0.88 (0.72, 1.04) 0.93 (0.69, 1.17)

Lung cancer group (n = 121)
Borg 2.0 § 2.3 1.9 § 2.3 �0.03 (�0.23, 0.17)
VAS 2.2 § 2.7 2.2 § 2.5 �0.02 (�0.29, 0.25)
Mean Difference (95%CI)** 0.25 (0.10, 0.40) 0.25 (0.03, 0.47)

Other lung diseases group (n = 133)
Borg 2.7 § 2.0 3.3 § 2.2 0.62 (0.24, 0.99)
VAS 4.2 § 2.7 4.9 § 2.5 0.70 (0.20, 1.20)
Mean Difference (95%CI)** 1.46 (1.22, 1.70) 1.54 (1.15, 1.93)

VAS: visual analogue scale.
Values are expressed as mean § standard deviation or mean difference (95% confidence interval). *Between caregiver and patient’s self-
rating. **Between Borg and VAS scales.
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(ICC > 0.90) compared to those with other lung diseases (ICC
between 0.50 and 0.75; Table 3).

VAS versus modified Borg scale
For the total sample, the mean differences between the VAS
and modified Borg scale were 0.93 (95% CI 0.69, 1.17) for
patients' ratings and 0.88 (95% CI 0.72, 1.04) for caregiver's
rating (Table 2). These results indicate higher dyspnea rat-
ing obtained with the VAS scale compared to the modified
Borg scale regardless of the assessor. Our results also showed
at least moderate reliability between scales (Table 3). The
subgroup analyses showed similar ratings for both scales,
regardless of the assessor, but the degree of concordance
was higher for the lung cancer group (ICC 0.90 or greater)
compared to the other lung diseases group (ICC ranging from
0.62 to 0.82).
Discussion

Our results showed that the caregiver's ratings of dyspnea in
hospitalized patients with respiratory diseases were similar
to the patients' self-ratings. Although higher scores were
obtained with patients' self-assessment compared to care-
giver's assessment, the difference of less than 1 point might
not be considered clinically relevant because the minimal
clinically important difference (MCID) is 1-unit for the modi-
fied Borg scale and approximately 1 to 2 cm for the VAS.27 It
is noteworthy, that the level of agreement between the
Table 3 Reliability of dyspnea rating in hospitalized patients with

Reliability ICCTotal sample

Caregiver vs patient self-rating
VAS 0.79 (0.73, 0.84)
Borg 0.82 (0.77, 0.86)

VAS vs Borg (inter-instrument)
Caregiver 0.90 (0.74, 0.95)
Patient 0.81 (0.68, 0.87)

ICC: intraclass correlation coefficient, VAS: visual analogue scale.
Values are intraclass correlation coefficients (95% confidence intervals)
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caregiver and patients’ self-rating was better for those with
lung cancer who had lower level of dyspnea compared to
those with other lung conditions who had more severe dys-
pnea.

Although dyspnea encompasses two domains, in the pres-
ent study, we focused on the sensory domain which is less
subjective than the emotional domain. Secondly, the care-
giver in charge of assessing dyspnea was a qualified physical
therapist with 5 years of experience. Future studies are
needed to investigate whether the results found in this study
could be generalized to less experienced caregivers.

The majority of patients in the other lung disease group
were diagnosed with COPD. Patients with COPD report more
frequent and longer episodes of dyspnea than patients with
lung cancer23 and can be overperceivers for this symptom.24

Differences in the medications used to treat the patients
from both groups could also explain the differences in the
reliability indices. Opioids have been shown to play a role in
dyspnea perception25 and they are more often prescribed in
patient with lung cancer. However, we did not have the rate
of opioids prescription in this patient population. The
patient’s past history also contributes to symptom percep-
tion and may differ based on diagnosis.26

The secondary purpose of the study established that the
VAS and modified Borg scales are not interchangeable to
quantify dyspnea severity. If the inter-instrument reliability
was good, and even excellent in the group with lung cancer
as previously observed in healthy subjects and patients with
COPD patients,28,29 such a difference was expected.30,31 The
lung disease.

ICCLung cancer group ICCOther lung diseases group

0.91 (0.87, 0.94) 0.56 (0.38, 0.69)
0.94 (0.91, 0.96) 0.64 (0.49, 0.74)

0.97 (0.95, 0.98) 0.82 (0.20, 0.93)
0.93 (0.90, 0.95) 0.62 (0.26, 0.78)

.
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high level of reliability suggests a standard offset between
the scales.

The strengths of this study include the large cohort of
patients with dyspnea and the variety of pulmonary diseases
which offered a wide range of dyspneic conditions. Our
results should be interpreted with caution. An emotional
influence cannot be excluded.32,33 Data were collected on
hospitalized patients only, therefore making extrapolation
to outpatient settings difficult in part due to potential anxi-
ety related to hospitalization.34 No objective measurements
of lung function were used to determine the validity of the
data.35,36 Finally, data have limited external validity as a
single examiner with five years of experience participated in
the study.
Conclusion

We demonstrated that dyspnea can be accurately estimated
by an experienced caregiver in hospitalized patients with
lung diseases, using either a VAS or modified Borg scale. This
is particularly the case for patients with lung cancer with
lower level of dyspnea. A larger difference between raters
was shown for patients with other lung diseases and more
severe dyspnea. However, the VAS and Borg scales are not
interchangeable, as the scores on the VAS were consistently
higher than the scores on the Borg scale.
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