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Abstract
Background: Dyspnea is a subjective symptom of  asthma whose perception is characterized by an interindividual varia-
bility. Poor dyspnea perception is usually associated with increased risk of  exacerbation and may lead to inappropriate asth-
ma management and under-treatment. We sought to identify factors associated with discrepancies between poor dyspnea       
perception and abnormal lung function in patients with moderate persistent asthma.
Methodology: 65 patients, who attended their scheduled follow-up pulmonology consultation at Ibn Sina Hospital (Rabat 
- Morocco), underwent interrogation including modified Medical Research Council (mMRC) scale for dyspnea, physical 
examination and spirometry. Two groups, those with mMRC < 2 (poor dyspnea perceivers) and those with mMRC scale ≥ 
2 were compared.
Results: Poor dyspnea perception was found in 21 patients (32.3%). Associated factors were male sex (p : 0.03), low so-
cio-economic income (p : 0.01), an onset of  symptoms greater than 10 years (p : 0.01), BMI ≥ 25 Kg/m2 (p : 0.04) and 
depression (p : 0.04).
Conclusion: The results revealed factors significantly associated with poor dyspnea perception despite an obstructive venti-
latory disorder. These factors could usefully be considered to successfully manage asthma as well as the regular prescription 
of  an objective test like spirometry.
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Introduction
Asthma is a serious global health problem affecting 1 
to 18 % of  the population with an increasing preva-
lence in many countries and especially among children.1 

According to the World Health Organization estimates, 
235 million people suffer from asthma that occurs in all 
countries regardless of  level of  development.2 In 2008, 
a study showed that the prevalence and burden of  asth-
ma in te North African countries of  Algeria, Morocco 
and Tunisia was respectively 3.45%, 3.89% and 3.53% 
with a high impact on the patients’ life.3
Asthma is defined by the history of  respiratory symp-
toms, including dyspnea, that vary over time and inten-
sity, together with variable expiratory airflow limitation. 
The diagnosis and management should be based on 
the history of  characteristic symptom patterns and evi-
dence of  variable airflow limitation.1
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The patient’s perception of  his/her dyspnea in response 
to change in lung function is nonspecific and assess-
ment directed toward the intensity of  dyspnea alone 
may not accurately reflect the level of  persistent func-
tional abnormalities.4 Indeed, Dyspnea is a multidimen-
sional and subjective perception of  breathing difficulty 
perceived by the person experiencing it. This symptom 
can be defined as the subjective experience of  breathing 
discomfort, which comprises qualitatively distinct sen-
sations whose intensity can vary. These sensations orig-
inate from interactions among multiple physiological, 
social, psychological and environmental factors.5, 6 As 
there is no single or exclusive stimulus clearly identified 
inducer of  dyspnea, this one is generally evaluated ac-
cording to a variable whose choice is based on the con-
text. For instance, in a patient with asthma, the level of  
bronchial obstruction will be considered as a stimulus.7
Several studies in recent years have explored the cor-
relation between dyspnea and the degree of  airways 
obstruction in asthmatics patients using measurement 
tools including both one-dimensional and multidimen-
sional scales that measure changes in the perception 
of  dyspnea.8-18 The main finding was a discrepancy be-
tween objectively measured lung function and subjec-
tively reported symptoms.

It appears that perception of  asthma symptoms is char-
acterized by an interindividual variability. This may lead 
to inappropriate asthma management and under-treat-
ment thereby placing the patient at risk of  severe exac-
erbations.10, 13-15, 19 Indeed, recent evidence shows that, 
in real life scenario, asthmatic patients can have poor 
perception of  their symptoms or/and overestimate 
their level of  asthma control, and this can obviously 
confound the clinical picture and favor sudden worsen-
ing of  symptoms.20

It is of  clinical importance to identify patients who are 
likely to have a poor perception of  their symptoms. 
The determination of  some factors associated with 
poor ability of  perceiving bronchial obstruction might 
be helpful therefore in protecting these patients from a 
potential severe asthmatic attack.15 Several studies were 
done that documented some factors associated in these 
patients with a blunted perception of  dyspnea but no 
previous study was done in our context.8, 10, 21, 22

The main purpose of  our study was to examine the 
relation between no perceived dyspnea, despite an ob-
structive ventilatory disorder assessed by spirometry, 
and other factors in patients with moderate persistent 
asthma. This will allow to highlight factors which may 
impact on dyspnea perception in these patients in order 

to possibly identify such individuals ahead of  time for a 
successful management of  the disease.

Material and methods
Subjects and inclusion criteria
Our study was prospective and voluntary, including 
asthmatic patients who attended their scheduled fol-
low-up pulmonology consultation at Ibn Sina Hospi-
tal and recruited between November 2016 and January 
2018.
During this follow up consultation, patients routine-
ly receive interrogation, including evaluation of  their 
control according to GINA 2016 (Global Initiative for 
Asthma), physical examination as well as spirometry 
over 1 day before their medical appointment. Our in-
vestigation took place during these follow-up consulta-
tions and included the questionnaire prepared for this 
study.

Inclusion criteria
Patients aged more than 18 years
Patients with confirmed moderate persistent asthma 
followed for more than 1 year. The severity of  asthma 
was determined by the physician according to symp-
tomatic evaluation and the daily medication regimen 
based on the 2016 guidelines of  GINA. Moderate asth-
ma is asthma that is well controlled with Step 3 treat-
ment e.g. low dose inhaled corticosteroid/long acting 
bronchodilators;
Patients with controlled moderate persistent asthma 
according to 2016 GINA assessment of  asthma con-
trol (no respiratory symptoms including no dyspnea 
perception by daytime nor by night), and patients with 
partly controlled moderate persistent asthma (including 
only one positive item according to 2016 GINA assess-
ment of  asthma control i.e. daytime asthma symptoms 
represented by dyspnea perception more than twice per 
week).
Patients with an obstructive ventilatory disorder de-
fined by a FEV1/FVC < 0.7 and the FEV1 of  predict-
ed ranging between 60 and 80% on the spirometry.

Exclusion criteria
Patients were excluded if  they were on exacerbation or 
if  they presented with any of  these conditions: smoking 
any form of  tobacco within 10 years or a history of  total 
cigarette consumption of  10 pack years or more, preg-
nancy; cognitive impairment; cardiac disorder; current 
treatment with ß adrenergic antagonists or with oral ß 
adrenergic agonists, calcium antagonists, or angiotensin 
converting enzyme inhibitors; past or present thyroid 
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disorder; treatment with systemic corticosteroids in the 
previous six weeks or respiratory tract infection in the 
previous six weeks.

Ethical approval
The Ethical Committee of  the Faculty of  Medicine and 
Pharmacy (CERB), Mohammed V University, Rabat, 
Morocco, approved the study protocol. The notice of  
information was detailed, and participants consented to 
take part to this study before their participation.

Measurements
A structured interview was used to collect data based 
on a questionnaire that consisted of  six parts:
• Demographic data including gender, age, pro-
fession, matrimonial status; socio-economic status (The 
low socio-economic environment was defined with a 
salary lower than $200 per month).
• Asthmatic disease data including antecedents, 
associated comorbidities including rhinitis, prescribed 
asthma medication, control and severity of  asthma ac-
cording to GINA 2016.
• HADS (Hospital Anxiety and Depression Scale) 
for anxiety and depression assessment;
• Perception of  dyspnea based on the modified 
Medical Research Council (mMRC) scale;
• Physical examination data;
• Spirometric data.
The diagnosis of  asthma was established in the patients 
according to 2016 GINA criterion by their symptoms 
of  recurrent episodic wheezing, cough and/or dyspnea, 
accompanied by the improvement in FEV1 of  ≥ 12% 
and at least 200 ml after anti-asthma treatment. The ob-
structive ventilatory disorder was defined by a FEV1/
FVC < 0.7 (FEV1: forced expiratory volume in 1 sec-
ond, FVC: Forced Vital Capacity).
FVC and FEV1 were measured by spirometry (Body 
plethysmograph / adult - PowerCube®, Ganshorn, 
ref: 011400122, software: LF8.5, GLI-2012 equations, 
which allows us to realize either a spirometry or a ple-
thysmography). Values are expressed as the percentage 
of  the predicted normal value before bronchodilator 
test.

Psychological status
Psychological status related to anxiety and depression 
was evaluated by the HADS. It consists of  14 items, 
seven for anxiety and seven for depression. Each item 
is scored from 0 to 3, where the score of  3 represents a 

state corresponding to the worst anxiety or depression. 
The sum of  these items produces 2 subscales ranging 
from 0 to 21.23 Each subscore indicates an abnormal 
case when it is above 10.

Evaluation and Scoring of  dyspnea
In this study, we define perception of  dyspnea as the 
subjective quantification of  the effort stimulus intensi-
ty to trigger dyspnea. Self-reported dyspnea symptom 
ratings as a measure of  intensity of  dyspnea can be es-
timated by employing a category ratio scale, such as the 
modified Medical Research Council (mMRC) scale that 
is a commonly used validated scale to assess dyspnea 
in daily living in chronic respiratory diseases including 
asthma. It is a unidimensional assessment of  how dysp-
nea/breathlessness limits activity and affects function-
al ability, employment (disability), quality of  life, and 
health status.5  This scale evaluates thus dyspnea in dai-
ly living and consists of  five statements that describe       
almost the entire range of  dyspnea from none (Grade 
0) or slight without daily life dyspnea perception (Grade 
1) to moderate (Grade 2), severe (Grade 3) and almost 
complete incapacity (Grade 4).
The questionnaire was developed in the 1950s by the 
Medical Research Council with the aim of  detecting 
pneumoconiosis in coal workers, and was later stand-
ardized by Fletcher.24 Since then, it has been validated in 
several chronic respiratory diseases, including asthma.25

In our study, we compared two groups according to 
their reported dyspnea perception: those with mMRC 
< 2 without daily life dyspnea perception (poor dyspnea 
perceivers) and those with mMRC scale ≥ 2 with daily 
life dyspnea perception.

Statistical analysis
Statistical Analysis System IBM SPSS Statistics V20.0.0 
was used to analyze survey data. Variables were com-
pared between groups with and without daily life dysp-
nea (as measured by the mMRC scale ≥ 2) despite the 
presence of  an obstructive ventilatory disorder. A chi-
square test was used for the univariate analysis of  cat-
egorical variables while an independent sample t-test/
Mann–Whitney U test was used for continuous data. 
The threshold of  significance was fixed at p < 0.05.

Results
Study population
Sixty-five patients (39 male) with asthma were enrolled 
for this study. The main clinical characteristics of  the 
patients are presented in (Table 1).
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Factors associated with poor dyspnea perception
21 patients (32.3%) reported poor dyspnea perception 
despite an obstructive ventilatory disorder with a FEV1 
ranging between 60 and 80% and a FEV1/FVC < 0.7.
Table 2 shows the comparison between patients with 
(mMRC < 2) and patients with mMRC ≥ 2 regarding 
baseline sociodemographic and health characteristics.

Based on the univariate analysis (Table 2), it appeared 
that several factors were statistically associated with 
poor dyspnea perception: male sex (p : 0.03), low so-
cio-economic income (p : 0.01), an onset of  symp-
toms greater than 10 years (p : 0.01), patients with BMI 
≥ 25 Kg/m2 (p : 0.04) and patients with depression                 
(p : 0.04).

Characteristic  Finding  

Mean age, years ± SD 36 ± 4.8 

Male sex  39 (60) 

Low socioeconomic income 25 (38) 

Education less than high school 40 (61) 

Associated non treated rhinitis  41 (63) 

Associated gastroesophageal reflux disease 13 (20) 

Onset of symptoms > 10 years 49 (75) 

Antecedent of near fatal attacks 4 (6) 
BMI (Kg/m2) 

< 25  
≥ 25 

  
24 (37) 
41 (63) 

FEV1 % of predicted ± SD 70 ± 8 

FVC % of predicted ± SD 91 ± 8 

FEV1/FVC  0.61 ± 0.7 

mMRC score < 2 21 (32) 

HADS anxiety score > 10 15 (23) 

HADS depression score > 10 13 (20) 

Table 1: Baseline sociodemographic and health characteristics of sample (N=65) 

Data are expressed as number (percentage) or mean ± standard deviation.  
FEV1: forced expiratory volume in one second.  
FVC: forced vital capacity 
BMI: Body mass index 

Characteristic  mMRC < 2 
N = 21 

mMRC ≥ 2 
N = 44 

p value 

Mean age, years ± SD 34 ± 3.5 37 ± 4.7 0.6 

Male sex  17 (80.6) 22 (50) 0.03 

Low socioeconomic income 10 (47.6) 15 (34.1) 0.01 

Education less than high school 11 (52.4) 29 (65.9) 0.9 

Associated non treated rhinitis  15 (71.4) 26 (59.1) 0.5 

Associated gastroesophageal reflux disease 6 (28.6) 7 (15.9) 0.8 

Onset of symptoms > 10 years 19 (90.5) 30 (68.2) 0.01 

Antecedent of near fatal attacks 1 (4.8) 3 (6.8) 0.7 
BMI (Kg/m2) 

< 25 
≥ 25 

  
5 (23.8) 
16 (76.2) 

  
19 (43.2) 
25 (56.8) 

  
0.04 

FEV1 % of predicted ± SD 69 ± 9 72 ± 7 0.7 

FVC (L) of predicted ± SD 88 ± 6 91 ± 8 0.7 

FEV1/FVC  0.61 ± 0.7 0.64 ± 0.6 0.7 

HADS depression score > 10 8 (38.1) 5 (11.4) 0.04 

HADS anxiety score > 10 7 (33.4) 8 (18.2) 0.5 

Table 2: Univariate analysis of patients with mMRC < 2 and patients with mMRC ≥ 2 regarding baseline Sociodemographic and Health Characteristics. 
 

Data are expressed as number (percentage within the subgroups) or mean ± standard deviation.  
FEV1: forced expiratory volume in one second.  
FVC: forced vital capacity 
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Discussion
Our data highlighted factors associated with discrepan-
cies between poor dyspnea perception and abnormal 
lung function represented by an obstructive ventila-
tory disorder as assessed by spirometry in 65 patients 
with moderate persistent asthma. Associated factors 
were male sex (p : 0.03), low socio-economic income             
(p : 0.01), an onset of  symptoms greater than 10 years 
(p : 0.01), patients with BMI ≥ 25 (p : 0.04) and patients 
with depression (p : 0.04).
Dyspnea perception has been previously studied in 
asthma and inadequate symptom perception has been 
reported in a variety of  previous studies using different 
methods.10-18 In the present study, we assessed dyspnea 
perception by the mMRC scale. The perception of  dysp-
nea involves a complex chain of  events that depend on 
varying cortical integration of  several afferent/efferent 
signals and coloured by affective processing.26 There-
fore, assessment of  dyspnea depends mainly on self-re-
port.5 based on validated scales in pulmonary chronic 
diseases such as the mMRC scale.

The main finding of  the previous studies was a dis-
crepancy between objectively measured lung function 
and subjectively reported symptoms for both over and 
under-perception of  dyspnea.10-18 In this context, stud-
ies showed that an alteration in the ability of  asthmatic 
patients to perceive symptoms in their day-to-day life, 
mainly an under-perception of  dyspnea, will influence 
negatively in the management of  asthma due to an un-
derestimation of  the symptoms severity.13-15 Indeed, 
the delay in instituting treatment is the single most im-
portant factor contributing to death from asthma. Par-
ticularly in the case of  life threatening and fatal asthma 
attacks, a blunted perception of  dyspnea has been as-
sumed to be a causal factor.14-17, 27 In this regard, Ki-
kuchi et al. experimentally induced dyspnea in patients 
who had or had not previously experienced near fatal 
asthma attacks and in healthy volunteers.14 Patients with 
a history of  near fatal attacks perceived significantly 
less dyspnea than patients without such a history and 
healthy controls. Similarly, in a study by Magadle et 
al., 26% of  113 patients with asthma showed blunted 
symptom perception. During the following 2 years this 
group, when compared to those patients with accurate 
symptom perception, exhibited a fourfold rate of  vis-
its to the emergency department, a more than five-fold 
hospitalization rate and a six-fold rate of  near fatal and 
fatal asthma attack.16 All of  these findings pointed to 
perception as being a key factor in the overall manage-
ment of  asthma.28

On the other hand, several studies reported some fac-
tors to be associated with blunted dyspnea perception 
such as advanced age, the association with the presence 
of  bronchial eosinophilic inflammation, severe asthma 
and depression status.8, 10, 13, 21, 22, 29

Conolly and al describes reduced awareness of  bron-
choconstriction induced by methacholine in elderly 
(asthmatic patients and normal individuals). This im-
paired perception of  bronchoconstriction was applied 
equally to the asthmatic and the normal subjects sug-
gesting that it may be a feature of  aging rather than of  
asthma but also it may delay self-referral in acute asthma 
and contribute to higher asthma mortality in the elder-
ly.13, 29 Among the explanations for the impact of  age on 
dyspnea perception is that subjects become cortically 
less sensitive to the peripheral signals of  dyspnea with 
increasing age. Also, familiarity with this symptom may 
lead to desensitization.13, 29 In our study the age wasn’t 
associated with poor dyspnea perception (most of  the 
patients were aged under 40 years). Otherwise, the du-
ration of  the disease beyond 10 years was associated 
with poor dyspnea perception which can be explained 
by desensitization due to familiarity with this symptom. 
This explanation may be also evoked in poor dyspnea 
perception in overweight subjects. Indeed, while pa-
tients with mMRC < 2 and BMI greater than 25 Kg/
m2 were questioned about dyspnea that may accompa-
ny overweight, they answered that they were used to it 
leading to its under-perception.
It is well known that intentional poor therapeutic com-
pliance due to cost, cultural issues and concerns about 
side-effects are factors contributing to this poor condi-
tion in asthma.1 Our study showed low socio-economic 
income was statistically associated to poor dyspnea per-
ception (p: 0.01).

The progression of  chronic diseases such as asthma is 
often associated with a progression of  depression sta-
tus. Affective states can profoundly impact upon the 
perception of  dyspnea for both over and under-percep-
tion of  dyspnea. Indeed, depression and anxiety as well 
can increase the intensity of  dyspnea out of  proportion 
to the impairment in cardiorespiratory function includ-
ing asthma and may contributto the degree of  disability 
associated with dyspnea.30 A study showed that anxie-
ty but not depression was associated with greater per-
ceived dyspnea intensity after methacholine challenge.31 
in this regard, our results showed that depression was 
statistically associated to poor dyspnea perception (p: 
0.04) as assessed by HAD scale score for depression 
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greater than 10. In general, whether depression is associ-
ated with over or under-perception of  dyspnea, psycho-
logical states may influence asthma control and indicate 
that physicians should consider and evaluate the differ-
ent psychological state of  the patient as well as lung 
function before establishing a treatment regimen .8, 31

In most studies, it is admitted that dyspnea percep-
tion was found to be higher in healthy subjects than 
in asthmatics and it appears to be essentially limited to 
severe asthma in several studies.8, 10 Moreover, the per-
ception of  airway narrowing seems to be reduced in 
subjects with severe asthma and to be associated with 
an increased risk of  attack/exacerbation. in our study, 
we found a blunted perception of  dyspnea in patients 
with moderate persistent asthma which emphasize to 
consider this condition as well in this level of  severity. 
In severe asthma, inflammatory activity within the air-
ways of  asthmatic subjects could explain differences in 
dyspnea perception.8 In particularly, the eosinophilia in 
sputum and bronchial biopsies seems to affect dyspnea 
perception in severe asthmatics and has been suggest-
ed as an indicator of  clinical instability.8 Another study 
showed also that patients with severe asthma, particu-
larly those with recurrent exacerbations, have blunted 
perception of  dyspnea, which is related to the degree 
of  sputum eosinophilia.22 This suggests also that in-
creased sputum eosinophilia is an indicator of  clinical 
instability, and that eosinophilic airways inflammation 
might affect dyspnea perception in severe asthma.8, 

22 Consequently markers of  inflammation more than 
hyperresponsiveness testing to different agonists are 
needed to give more insight into this issue and could be 
of  clinical importance to identify patients who are likely 
to have a poor perception of  symptoms and could help 
in advanced practice roles to successfully manage these 
patients.8
There are important clinical messages from these ob-
servations: Impaired perception in some patients with 
moderate persistent asthma with some significant statis-
tically associated factors may conduct to underestima-
tion of  the non-control and the severity of  the disease. 
This suggests in a general way, that objective measure-
ment of  airflow obstruction by spirometry or peak ex-
piratory flow rate should be encouraged in patients and 
should be mandatory in any patient known or suspected 
with low or no perception of  dyspnea.
The main limitations of  our study are represented by 
the small sample and the assessment of  dyspnea by a 
subjective measurement that is a scale. Also, the iden-
tifiable variables may not be independently associated 

with the main outcome as the statistical analysis didn’t 
include the multivariate analysis due to the small sam-
ple. A further limitation is the difficultly in establishing 
causality. Longitudinal studies are thus required to clar-
ify the cause-and-effect relationships including a larger 
sample, as well as objective measurements as an induced 
bronchoconstriction by methacholine, other testing as 
the eosinophilia in sputum and bronchial biopsies and 
also a follow-up of  the patients.

Conclusion
Our study showed factors associated with poor dyspnea 
perception despite an obstructive ventilatory disorder 
assessed by spirometry. These factors could usefully 
be considered when attempting to successfully manage 
asthma. On the other hand, our findings suggest that 
questionnaire-based evaluations of  symptoms only may 
not necessarily be reliable. In this context, the prescrip-
tion of  an objective test as spirometry should be regu-
larly prescribed.
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