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OBJECTIVE: The aim was to investigate the validity and reliability of the Turkish version of the Modified Medical Research Council
(mMRC) Dyspnea Scale in Systemic Sclerosis (SSc) patients with Interstitial Lung Disease.

MATERIAL AND METHODS: Thirty patients diagnosed with SSc according to the 2013 EULAR/ACR criteria were included. After record-
ing the demographic data of the patients, dyspnea was evaluated with the Visual Analogue Scale (VAS), exercise capacity with the
6 Minute Walk Distance (6MWD), fatigue level with the Fatigue Severity Scale (FSS), disease activity with the Medsger Disease Severity
Scale, skin involvement with the Modified Rodnan Skin Score, and dyspnea level with the mMRC Dyspnea Scale. The mMRC Dyspnea
Scale was administered to the patients with SSc who did not receive any treatment for test-retest reliability at 1-week intervals.

RESULTS: The observed scale range in mMRC (TR) was 0-4, and twelve out of the thirty patients (40%) were classified as having “moder-
ate dyspnea.” mMRC (TR) showed a significant moderate positive correlation with VAS dyspnea (rho: 0.718), a low negative correlation
with 6MWD (rho: -0.445), and a low positive correlation with FSS (rho: 0.385). The weighted kappa statistic, used as an agreement scale
for ordinal responses, was found to be 0.587 (indicating moderate agreement).

CONCLUSION: The Turkish version of the mMRC Dyspnea Scale demonstrates validity and reliability in SSc patients with interstitial
lung disease.
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INTRODUCTION

Systemic sclerosis (SSc) is a rare autoimmune disorder characterized by vasculopathy and fibrosis affecting both the skin
and internal organs. Following skin involvement, SSc significantly impacts the lungs, heart, and digestive system. The lung
manifestations of SSc typically present as interstitial lung disease (ILD) or pulmonary arterial hypertension, which is the
primary cause of mortality in these patients.’

Despite the absence of approved treatments for SSc, significant progress is being made in the development of therapies for
SSc-related interstitial lung disease (SSc-ILD). The number of studies examining the most effective methods for evaluating
therapeutic responses in SSc-ILD is increasing every year, and these studies are providing valuable contributions to the
literature.?

In addition to conventional assessments such as computed tomography scans and pulmonary function tests, the evalu-
ation of patients’ treatment response through patient-reported outcome measures (PROMs) is gaining recognition and
significance. Patient-reported outcome measures aim to capture the beneficial and adverse impacts of changes in patients’
health status on their daily activities, work, social engagements, and family interactions.?

Dyspnea is a subjective experience that can vary depending on individual and cultural contexts. To minimize miscon-
ceptions caused by this subjectivity, various scales are used.> The Modified Medical Research Council (mMRC) Dyspnea
Scale is commonly employed due to its ease of application and understanding.* When validating surveys in languages
other than the original, special attention is advised to maintain the integrity of the questions, as cultural factors and
subjective interpretations can influence their meanings.” The Global Initiative for Chronic Obstructive Lung Disease
recommends the mMRC Dyspnea Scale as the primary tool for assessing the severity of dyspnea.* It is a reliable measure
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positively correlated with lung function measurements and
is considered suitable for evaluating symptoms in routine
clinical practice.® The MRC, validated in idiopathic pulmo-
nary fibrosis but not SSc-ILD, demonstrated responsiveness,
reproducibility, and construct validity and independently pre-
dicted anxiety and depression in ILD.?

The aim of this study was to investigate the validity and reli-
ability of the Turkish version of the mMRC Dyspnea Scale in
individuals with SSc-ILD.

MATERIAL AND METHODS

Study Design

The study was planned as cross-sectional to assess the validity
and reliability of the Turkish version of the Modified Medical
Research Council (mMRC) Dyspnea Scale in patients diag-
nosed with systemic sclerosis (SSc) and interstitial lung dis-
ease (ILD). It was conducted in the rheumatology clinic and
physiotherapy unit of Pamukkale University hospital, with
approval from the ethics committee of Pamukkale University
(approval no: E-60116787-020-132736; date: 11.02.2021).
Prior to participation, all patients provided both written
and verbal consent, in accordance with the Declaration of
Helsinki guidelines. The patients diagnosed with SSc were
prospectively registered.

Patients

Thirty SSc patients (27 females, 3 males, mean age 51.50 +
12.14 years) were included in the study. Inclusion criteria
were defined as a diagnosis of SSc-ILD by a rheumatologist
in accordance with the 2013 EULAR/ACR criteria, aged at
least 18 years, speaking and understanding Turkish, and vol-
untary participation in the study. Exclusion criteria were the
presence of another autoimmune, neurological, orthopedic,
psychiatric, or respiratory disease or a history of orthopedic
surgery within the last year.

Variables

The patients were assessed in the outpatient clinic by the same
investigator. Demographic data were recorded, and the follow-
ing variables were evaluated: dyspnea using the Visual Analogue
Scale (VAS), exercise capacity using the 6 minute walk distance
(6MWD), fatigue level using the Fatigue Severity Scale (FSS), dis-
ease activity using the Medsger Disease Severity Scale (MDSS),
skin thickness using the Modified Rodnan Skin Score (MRSS),
and dyspnea levels using the mMMRC Dyspnea Scale. The mMRC
Dyspnea Scale was administered to the patients at 1-week inter-
vals to assess test-retest reliability, with no changes made to
pharmacological treatments during this period. Evaluations were
conducted within approximately 30 minutes.

Main Points

e The weighted kappa statistic, used as an agreement scale
for ordinal responses, was found to be 0.587.

e The mMRC Dyspnea Scale (TR) showed low to moderate
correlation with dyspnea, exercise capacity, and fatigue.

e The mMRC Dyspnea Scale (TR) was found to be a valid
and reliable scale for assessing dyspnea as an outcome
measurement in SSc-ILD.
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Translation and Cultural Adaptation of mMRC Dyspnea
Scale

During the process of translation and cultural adaptation of
the Modified Medical Research Council (mMRC) Dyspnea
Scale, previously recommended procedures were followed
in 5 stages.”® The mMRC Dyspnea Scale (TR) is provided in
Appendix 1.

Visual Analogue Scale

In this study, VAS was used to evaluate the “dyspnea” (0 = “I
have no problems” to 10= “I always have problems”). The
distance from 0 to the point marked by the patient was mea-
sured and defined as the score.’

Six-Minute Walk Distance

The 6 minute walk distance was used to assess exercise
capacity, conducted within a designated 30-meter corridor
following established testing protocols. Before the assess-
ment, the patient’s heart rate, peripheral oxygen saturation,
and blood pressure at rest were recorded. Patients were
instructed to walk the longest distance possible for 6 minutes,
starting from a marked area under investigator supervision in
a closed hospital corridor. The patient’s walking distance was
then recorded in meters.'”

Fatigue Severity Scale

The FSS is a questionnaire comprising 9 items aimed at eval-
uating the intensity of fatigue and its effect on daily activi-
ties and quality of life. Each item is rated on a 7-point scale,
ranging from 1 (strongly disagree) to 7 (strongly agree). Scores
range from a minimum of 1 to a maximum of 7, with higher
scores indicating more severe fatigue. The scores from each
item are summed, and the total value is divided by 9. A FSS
score of 4 or above is indicative of severe fatigue."

Medsger’s Disease Severity Scale

Medsger’s Disease Severity Scale, developed by Medsger
et al, assesses the severity of the disease across 9 organ sys-
tems: general health, peripheral vascular, skin, joint/tendon,
muscle, gastrointestinal (Gl) tract, lungs, heart, and kidneys.
Each organ system is assigned a score from O to 4, repre-
senting the absence of involvement to end-stage severity.
The total score is obtained by summing the scores of all 9
organ systems for each variable, resulting in a scale ranging
from O (indicating lower severity) to 36 (indicating higher
severity)."?

Modified Rodnan Skin Score

Skin thickening in 17 different parts of the body is scored
between 0 and 3 (0 = normal, 1 = slight thickening, 2 = mod-
erate thickening, 3 = severe thickening) and summed (total
score 0-51) by compressing the skin between the fingers."

Modified Medical Research Council Dyspnea Scale

The scale provides information about the levels of per-
ception of dyspnea, consisting of 5 stages. Patients were
instructed to select the most appropriate activity level that
induces breathlessness. Scoring ranges from 0 to 4: 0 points
indicate no dyspnea (I only get breathless with strenuous
exercise); 1 point indicates mild dyspnea (I get short of
breath when hurrying on the level or walking up a slight
hill); 2 points indicates moderate dyspnea (I walk slower
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than people of the same age on the level because of breath-
lessness or have to stop for breath when walking at my
own pace on the level); 3 points indicates severe dyspnea
(I stop for breath after walking about 100 yards or after a
few minutes on the level) and 4 points indicates very severe
dyspnea (I am too breathless to leave the house or | am
breathless when dressing).'*

Study Size

The required sample size was calculated to be at least 25
patients (5 patients per response category) based on litera-
ture recommendations.” The estimated minimum sample
size was determined to be 29 in order to detect at least a
0.50 (moderate) correlation coefficient, and for the weighted
kappa statistics, the sample size was determined to be 15 in
order to detect at least a 0.40 (moderate) agreement, based
on an alpha of 0.05 and a power of 80%.'° In this study, the
results of 30 patients were evaluated.

Statistical Methods

The statistical analyses and calculations were per-
formed using the IBM Statistical Package for the Social
Sciences version 21.0 software for Windows (IBM SPSS
Corp.; Armonk, NY, USA), Microsoft Excel version 2010
(Microsoft, Redmond, State of Washington, USA), and
“DescTools” package'” in R software’™ (company, city,
country). The 2-sided significance level was accepted as P
< 0.05. The normality of continuous variables was assessed
using the Shapiro-Wilk test. Quantitative data were sum-
marized as mean + SD or median (minimum; maximum),
while qualitative data were presented as frequency (per-
centage). The Spearman rho correlation coefficient was cal-
culated between mMMRC (TR) and other measures to assess
convergent-construct validity, which refers to the degree
of theoretical relationship between 2 measures of mMRC
(TR). The coefficient interpretation followed the classifica-
tion proposed by Hinkle et al' The test-retest reliability of
the mMRC (TR) was established using the weighted Kappa
coefficient for the ordinal scale. Standards for the strength
of agreement for kappa values were as follows: 0 or lower
= poor, 0.01-0.20 = slight, 0.21-0.40 = fair, 0.41-0.60 =
moderate, 0.61-0.80 = substantial, and 0.81-1.0 = almost
perfect.?® The standard error of measurement (SEM) and
minimal detectable change (MDC95) based on the test-
retest reliability were calculated for agreement using the
following equations: SEM = SD* \/ﬁ , (SD is the standard
deviation of the measures, r is kappa as the test-retest reli-
ability coefficient) and MDC,, = SEM*1.96* /2 .21

RESULTS

Patients

The mean age of the patients was 51.50 = 12.14 years.
Twenty-seven of the thirty patients were female. The domi-
nant side for 28 patients was the right. Most of the patients
were not working (n =23, 76.7%). The demographic charac-
teristics and clinical measurements of the patients are sum-
marized in Table 1.

The observed scale range was 0-4 in mMRC (TR). Twelve
patients (40%) in the total sample were classified as “moder-
ate,” and the median mMRC (TR) score was 2.
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Table 1. Demographic Characteristics and Clinical
Measurements of the Patients

Variables Mean * SD Median (Min-Max)
Age (years) 51.50 +12.14 52 (28-68)
BMI (kg/m?) 25.79 £4.97  26.22 (16.16-35.94)
Disease duration 13.53 £9.27 12 (2-38)
(years)
ANA (m)

Nukleolar

Centromere

Homogeneous 10

Negative

Nuklear DOT 1

Granular 1
VAS-Dyspnea 0 response: 14 1.7 (0-9)
6 Minute Walk 341.93 £89.54 352.5(120-516.3)
Distance (meter)
Fatigue Severity Scale 491 +1.62 5.44 (1.11-6.88)
Medsger’s Disease 5.67 + 2.56 5(2-13)
Severity Scale
Modified Rodnan 15.47 + 8.36 12 (5-32)

Skin Score

BMI, body mass index; Max, maximum; Min, minimum;VAS: visual
analogue scale.

Validity

mMRC (TR) had moderate positive correlation with VAS dys-
pnea (rho: 0.718; 95% Cl: 0.482;0.857), low negative cor-
relation with 6MWD (rho:-0.445; 95% ClI: -0.694; -0.100)
and low positive correlation with FSS (rho: 0.385; 95% Cl:
0.028;0.654) (Table 2).

Test Re-Test Reliability

The weighted kappa statistic for agreement on the scale for
ordinal response was found to be 0.587 (moderate agree-
ment; 95% Cl: 0.415, 0.759). The mMRC (TR) and mMRC
(TR) re-test scores were similar (P = 0.449).

DISCUSSION

The mMRC Dyspnea Scale (TR) was found to be a valid and
reliable scale for use as an outcome measurement to assess
dyspnea in SSc-ILD.

Table 2. Spearman Correlation Analysis Result

Variables Rho* (Lower; Upper) P
VAS — Dyspnea 0.718 (0.482; 0.857) <.001
6 Minute Walk Distance —0.445 (-0.694; —0.100) .014
(meter)

Fatigue Severity Scale 0.385 (0.028; 0.654) .036

*Spearman’s rho correlation coefficients and 95% ClI. If the
confidence interval includes O (zero), that means that no significant
correlation. Interpreting the size of absolute rho: <0.30: negligible;
<0.50: low; <0.70: moderate; <0.90: high; 20.90: very high
correlation.

VAS, visual analogue scale.

217



218

Thorac Res Pract. 2024; 25(6): 215-220

Interstitial lung disease alone has a 33% impact on mortality
in SSc.?2 However, dyspnea (initially on exertion and eventu-
ally at rest) and non-productive cough are the most common
symptoms for respiratory problems.?> Therefore, dyspnea
assessment can be considered necessary and important. In the
literature, Functional Assessment of Chronic Illness Therapy-
Dyspnea,** Turkish Breathlessness Beliefs Questionnaire,?
Saint George’s Respiratory Questionnaire (SGRQ),%** were
reported to be valid and reliable to assess respiratory symp-
toms in SSc. Respiratory-specific health-related quality of life
(HRQOL) tools, such as the SGRQ), reflect the burden of res-
piratory symptoms, while dyspnea-specific assessment instru-
ments have been shown to be useful in assessing dyspnea
symptom response to therapy.”” The MRC scale does not con-
sider the range of motion achievable by a movement nor does
it define the strength of resistance that can be overcome by a
movement.? Additionally, the use of MMRC is recommended
for the evaluation of dyspnea.?” Compared to other question-
naires evaluating respiratory symptoms, mMRC was chosen
for its validity and reliability. It is dyspnea-specific, short,
and related to daily life. It is also frequently used in practice
because it is both easy to administer and has prognostic value
in measuring the severity of dyspnea.*

The original English version of the mMRC dyspnea scale was
developed by Bestall et al* Kovelis et al observed that the
mMRC Dyspnea Scale is valid for Brazilian patients with
chronic obstructive pulmonary disease (COPD) (ICC = 0.83).°
Additionally, Ribeiro et al conducted the cultural adaptation
and validation of the modified mMRC scale in Portuguese
COPD patients for the measurement of breathlessness (ICC
=0.912).%

Saketkoo et al examined patient-reported outcome measures
for SSc-ILD and recommended the mMRC for its strong utility
in stratifying severity.> However, to the best of our knowledge,
there has been no validity and reliability report in the litera-
ture of MMRC to assess the dyspnea in SSc-ILD. This study is
the first and only study on this subject.

The distance walked and the level of desaturation during the
6MWD can be measured practically, inexpensively, and eas-
ily at a submaximal level, and its usage is recommended by
the American Thoracic Society.'®*? Originally developed to
study patients with heart failure and pulmonary disease, the
6MWD has been increasingly used as an outcome measure
in clinical SSc trials.** Six-minute walk distance is highly
reproducible in SSc-ILD patients.>* In the literature, studies
evaluating the validity and reliability of the mMRC scale and
other scales measuring dyspnea have used non-scale param-
eters such as spirometric tests, blood gas tensions, a shuttle
walking test, and the 6MWD, which are not scored as a Likert
scale.*31353¢ Consequently, in our study where we assessed
the Turkish validity and reliability of the mMRC scale in SSc
patients, we chose the 6 MWD as one of the parameters used
for the validity of the scale. Dyspnea is a multifaceted symp-
tom influenced by various factors, not solely limited to the
degree of respiratory functional impairment in patients.’” In
addition to respiratory reserve, cardiovascular and periph-
eral muscle conditions can also impact it. The 6MWD does
not reflect the same physiological process in every disease;
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it can be influenced by dyspnea in patients with pulmonary
involvement and by lower extremity pain in SSc patients
without ILD or PH.3® A study assessing the reproducibility of
the 6MWD in a cohort of SSc patients demonstrated that it is
both feasible and reliable. The test measurements correlated
reasonably but variably with functional and morphologi-
cal measures of disease severity.>” In a systematic review,*
6MWD results were found to average 388 meters (362-415
meters), while in our study, the average was 341.93 meters
(120-516.3 meters). However, we believe that the low nega-
tive correlation observed between the mMRC (TR) scale and
6MWD may be specifically influenced by peripheral muscle
conditions.

The VAS-breathing scale is the simplest validated measure of
dyspnea in SSc-ILD. This scale provides a direct measurement
and is associated with forced vital capacity (FVC), high-res-
olution computed tomography, and health-related quality of
life (HRQOL) measurement. Additionally, VAS-breathing was
found to be valid for assessing SSc-ILD in the Scleroderma
Lung Study.* mMRC (TR) had a moderate correlation with
VAS dyspnea in the present study. Wallace et al used the VAS
breathing scale, which ranged from 0-150. A higher score
means a worse degree to which dyspnea affects daily activi-
ties in patients. They stated that the average VAS breathing
score was 20.4 and that the VAS for breathing scale had a
high correlation with the SGRQ scales (r= 0.46-0.61).2°

Fatigue is one of the common symptoms in SSc-ILD.%
According to a study by Yakut et al*? 80% of SSc patients
were experiencing fatigue. Cognitive, physical, psychosocial
subscale, and total scores of fatigue were higher than healthy
controls. Additionally, there was a significant correlation
between dyspnea severity (MMRC) and fatigue (r = 0.621, P
<0.01). Gok et al revealed that FSS had high reproducibility
in SSc.** In the present study, FSS was used to assess fatigue
severity and the validity of mMRC (TR) in SSc-ILD. mMRC
(TR) had a low positive correlation with FSS (r: 0.385; 95%
C.1.: 0.028; 0.654). The dyspnea severity may increase with
pulmonary dysfunction, which can affect the daily life and
functionality of the person, resulting in fatigue.

The reliability of clinicians’ ratings is crucial such as the
interpretation of examination results and diagnosis. These
ratings are often categorized on a nominal or ordinal scale.
The kappa coefficient serves as a suitable measure of reli-
ability for such data.** The kappa coefficient is a measure of
agreement, with 2 known paradoxes including bias and prev-
alence, which takes into account the agreement by change
(expected agreement).* In the present study, the weighted
kappa statistic for agreement on the mMRC (TR) for ordinal
response was found to be moderate. mMMRC (TR) can achieve
the same result with repeated administrations. This means
that the mMRC Dyspnea Scale (TR) was found to be a reli-
able scale for assessing dyspnea as an outcome measurement
in SSc-ILD.

Disease severity and skin thickness did not correlate to mMMRC
(TR) in the present study. This may be attributed to the overall
health status of our group. Similar to our findings, Hinchcliff
et al** reported that patients with high skin thickness scores
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may experience dyspnea secondary to restrictive lung disease
and the mean severity index score in their sample group was
2.79 (observed range of 0-9), while in the present study it was
5.67 (observed range of 2-13).

This was the first study to evaluate the validity and reliabil-
ity of the mMRC in SSc-ILD patients, and the clinical het-
erogeneity of this study population may have contributed to
the evaluation of the sensitivity of the scale. However, this
study had some limitations. First, the results were not sup-
ported by multicenter recruitment of the SSc population. The
authors could not collaborate with other hospitals to evaluate
patients with SSc in different regions. Therefore, our results
were limited to patients in a single region. Second, the male-
to-female ratio was skewed, with most of the study sample
consisting of females. As a result, the findings predominantly
reflect symptoms in females. Third, no objective measure-
ment of dyspnea markers could be used.

In conclusion, the mMRC Dyspnea Scale (TR) can be used as
an outcome measurement to assess dyspnea and give an idea
about pulmonary influence in SSc-ILD. It can be preferred as
a valid and reliable scale for evaluating the disease and/or
examining the efficacy of pharmacological and non-pharma-
cological treatments in SSc, which is often accompanied by
pulmonary involvement.
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Appendix 1 The Turkish version of Modified Medical Research Council Dyspnea Scale
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Yalnizca yorucu egzersizlerden dolayi nefesim kesiliyor
Duz yolda acele ederken veya hafif bir yokus yukari ytrtirken nefesim daraliyor

Nefes darligi nedeniyle diiz yolda ayni yastaki insanlara gore daha yavas ytrtiyorum ya da diiz yolda kendi hizimda ydrtrken
nefes almak icin durmak zorunda kaliyorum

Yaklasik 100 metre yurudikten sonra veya diiz yolda birkac¢ dakika yirtdikten sonra nefes almak icin duruyorum

Evden ¢ikamayacak kadar nefesim kesiliyor veya giyinirken nefes nefese kaliyorum



