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Abstract 

Exertional dyspnea is a common complaint among patients which may be the final result of many 

diseases. Few researches have been conducted concerning the role of cardiopulmonary exercise 

test (CPET) in assessing unexplained dyspnea. Therefore, the aim of this study was a research 

on unexplained dyspnea using CPET among patients resorting to respiratory test unit of 

hospitals. This is a cross-sectional study that performed on 100 patients. With the direct 

supervision of experts, CPET was conducted using ergaspirometery device. The exercise data 

was interpreted by a pulmonologist and the results were classified into pulmonary diseases, 

cardiovascular diseases, obesity, deconditioning, and undetermined groups. 100 patients 

including 57 men and 43 women with an average age of 42 years and an average BMI of 28 and 

smoking frequency of 12% took part in this research. The following frequencies were reported 

for each complication: 24% for pulmonary diseases, 23% for cardiovascular diseases, 23% for 

deconditioning group, 15% for obesity, and 16% for the undetermined group. No significant 

difference was observed between these five groups in terms of gender distribution and smoking 

cigarette (P-value > 0.05). In the age group older than 42 years, more patients were diagnosed 

with cardiac diseases and obesity. CPET may be really useful in determining the cause of 

unexplained dyspnea among most patients. Furthermore, the CPET can determine the presence 

or absence of disease, and if present, the nature of the limitation. 
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 Dyspnea is a common problem in outpatient treatment 

centers. Exertional dyspnea is one of the most common 

complaints of patients which may be the end result of 

many diseases such as cardiovascular complications, 

pulmonary diseases, skeleton-muscular diseases, obesity, 

deconditioning, and psychological problems.1 In clinical 

assessment of patients’ exertional dyspnea, stepwise 

diagnostic measures have not been clearly specified and 

the information we have regarding how to diagnose this 

complication is insufficient. Diagnosing dyspnea is 

relatively difficult as it is found in several diagnostic 

categories. These categories include background 

complications or more serious problems (such as 

cardiopulmonary complications) which need to be treated 

in the emergency service ward of hospitals.2,3 Timely 

diagnosis, measurement and treatment play a major role 

in controlling dyspnea. If physical examinations, chest 

radiography, and spirometry fail to diagnose dyspnea, 

other .iagnostic tests such as cardiopulmonary exercise 

test (CPET) will be utilized.4 The main and most 

important application of cardiopulmonary exercise test is 

to determine the main causes of restrained activity and 

dyspnea.5,6 Moreover, unexplained exertional dyspnea or 

fatigue is a generally encountered problem in clinical 

practice and can pose a significant diagnostic challenge 

to physicians because the pathophysiology causing the 

exercise intolerance is not good understood.7-9 Few 

researches have been conducted concerning the role of 

CPET in assessing unexplained dyspnea, but it has been 

proven that CPET in such cases can limit differential 

diagnosis and sometimes introduce a single system as the 

restraining factor.10-12 Researchers believe that CPET 

among those patients with unexplained dyspnea can 

provide important and useful information for doctors.10 

Another study showed the conclusion that submaximal 

cardiopulmonary exercise test is really useful in 

determining pulmonary causes and deconditioning 

among patients with cardiac failures.13 To determine the 

best modality in order to have a definite diagnosis, we 

may utilize this test. It is also used to realize if the 
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dyspnea the patient keeps complaining about has really 

restrained his activities or it is merely a subjective 

feeling. A completely normal CPET can reject existence 

of any significant diseases. CPET can help experts 

diagnose and measure dyspnea. This method is not 

without its limits. For instance, it fails to differentiate 

deconditioning from heart failure and more exclusive and 

accurate tests are required to determine and diagnose the 

main problem.14 CPET is able to evaluate these 

symptoms as it provides a general assessment of exercise 

capacity and defines the specific contributions of any 

cardiac, pulmonary mechanical, pulmonary vascular, 

hematologic, muscular, or neurologic limitations and 

also, CPET allows the simultaneous study of the 

responses of the cardiovascular and ventilator systems 

through the measurement and the integrative 

interpretation of a lot of parameters.7-9 Considering the 

demographic condition and epidemiology of the common 

diseases observed in Iran, designing and conducting such 

researches to study the background causes of 

unexplained dyspnea seems quite necessary. Thus, the 

present research seeks to unexplained dyspnea using 

CPET among patients resorting to the pulmonary test unit 

of hospitals. 

Materials and Methods 

Ethics 

The study was approved by the Institutional review board 

(IRB) of the Tehran University of Medical Science, and 

was performed in accordance with the Helsinki 

Declaration of 1964. All of the investigated subjects 

voluntary participated in our study and signed informed 

consent forms before enrollment. 

Participants and sampling 

This is a cross-sectional study conducted on patients 

resorting to the respiratory tests unit of Imam Khomeini 

Hospital of Tehran in 2015. In this study, we have 

assessed that a multidisciplinary approach that includes 

CPET dramatically decreases the time to diagnosis 

compared with traditional therapy and testing methods. 

With due observation of medical ethics principles and 

after obtaining patients’ consent, they took part in the 

research.  

Inclusion criteria  

1. Patient’s main complaint needs to be exertional 

dyspnea, 

2. Patients whose initial examinations such as self-

expression, physical examination, electrocardio-

graphy (ECG), chest radiography, and spirometry had 

found no reason for their dyspnea; 

3. Patients whose spirometry had found normal flow-

volume loop, forced expiratory volume in one second 

(FEV1) > 8% predicted, and FEV1/ FVC (forced vital 

capacity) > 70%.  

4. Patients who were able to conduct cardiopulmonary 

test and finish it based upon the defined criteria.  

Exclusion criteria 

1. Acute cardiac infraction within the last one month, 

heart failure exacerbation, exertional syncope, 

uncontrolled arrhythmia, severe stenosis of the aortic 

valve, endocarditis, myocarditis, acute pericarditis,  

2. Suspicion of dissecting aortic aneurysm, deep vein 

thrombosis (DVT) or acute pulmonary embolism,  

3. Asthma or uncontrolled chronic obstructive 

pulmonary disease (COPD), O2sar < 85% while 

resting in room air, acute respiratory failure, acute 

pulmonary hypertension,  

4. Stenosis of the main left coronary artery, more than 

200 mm hg systolic and 120 mm hg diastolic blood 

pressure,  

5. Hypertrophic cardiomyopathy, high degree heart 

block, severe electrolyte disorders, tachycardia and 

bradycardia arrhythmias, existence of nonadjustable  

Outcome assessment 

 Based upon previous studies and with due observation 

of inclusion criteria, as many as 100 patients were 

selected to take part in the research. Early exercise 

termination would be prescribed by the expert if either 

chest pain, ischemic changes of ECG, hypotension, low 

O2sat<80%, symptoms of respiratory failure, or 

diagnostic failures of brain were reported. A 

questionnaire containing items related to age, height, 

weight, body mass index (BMI), smoking cigarette, 

history of cardiac diseases and consuming medicines was 

used to collect primary patients’ information. Ganshorn 

ergaspirometery device was used for cardiovascular 

exercise test. Using a cycle ergometer, the 

cardiopulmonary exercise test was conducted according 

to Incremental work rate principles. Doctors supervised 

how the test was conducted and any issue concerning 

patient’s health and safety was recorded. The test results 

were interpreted by a pulmonologist and the data was 

classified into cardiovascular causes, pulmonary causes, 

obesity, deconditioning, and non-organic (undetermined) 

causes. When more than one factor was proposed as the 

cause of dyspnea in this classification, the factor with the 

greatest possibility of limiting the test was selected as the 

cause.  

Statistical analysis  

The resulting raw data was analyzed using SPSS v.19 and 

Kolmogorov-Smirnov Test was used to study data 

normality. Parametric statistical test of T-test and non-

parametric statistical test of Chi-square test were used 

based upon the normality status. The level of statistical 

significance (P-value) in this research was set to less than 

0.05. 

Results and Discussion 

The present research was conducted on 100 patients 

undergoing CPET in Imam Khomeini Hospital in 2015. 

43 patients were male and the remaining 57 were female. 

The patients’ age ranged from 17 to 80 years old. 12 
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patients smoked cigarettes. Various studies pointed to the 

fact that the mean BMI of patients was 28. Exercise test 

data was interpreted by a pulmonologist and the results 

were divided into five diagnostic categories. The results 

achieved through this classification are as follows: 24 

cases of ventilator disorders, 23 cases of cardiovascular 

disorders, 15 cases of obesity, 22 cases of decondition 

and 16 cases of non-organic diagnosis (Figure 1). A 

review of the correlation between these 5 results and 

people’s age using ANOVA test indicated a significant 

correlation between these two variables (P-value = 

0.0001). The highest and lowest means of exercise test 

results were reported for obesity (51.80 ± 10.31) and 

deconditioning (35.77 ± 10.48) respectively (Table 1). 

The statistical comparison of exercise test results and 

patients’ gender in the present research failed to show any 

significant difference between these variables (P-value > 

0.05) (Table 2). The patients were classified into two 

groups including those younger than and those older than 

42 years. The statistical analysis indicated a statistically 

significant difference between these two groups (P-value 

= 0.007). A review of the frequency of smoking 

cigarettes indicated the following prevalence of smokers 

in each group: 16% in pulmonary group, 8.7% in cardiac 

group, 26.7% in obesity group, 4.5% in deconditioning 

group, and 6.3% in non-organic group. These results 

failed to show a significant difference between smoking 

cigarettes and exercise test results (P-value = 0.244). In 

terms of the distribution of these 5 diagnoses of exercise 

test among people with BMI levels lower or higher than 

30 after removing obesity variable as the most important 

factor of dyspnea from our analyses, no significant 

difference was observed among other diagnostic groups 

(P-value > 0.05) (Table 3). The present study shows that 

cardiopulmonary exercise test can help diagnose the 

causes of dyspnea among those patients where routine 

tests have failed to explain their disease.15  When the 100 

participants of our project took the cardiopulmonary 

exercise test, the following abnormalities were reported: 

24 cases of ventilator failure, 23 cases of cardiovascular 

diseases, 15 cases of obesity, 22 cases of deconditioning, 

and 16 cases of non-organic diagnosis (normal 

cardiopulmonary exercise test). The number of patients 

diagnosed with more than one problem in exercise test 

was quite limited (5 cases). Using self-expression, 

examinations and exercise test results and, in some cases, 

auxiliary methods such as echocardiography and 

Methacholine test, we tried to choose a more probable 

diagnosis in order to make the classifications and 

conclusions more homogenous. Higher cases of obesity 

as the cause of dyspnea were observed among women, 

but this factor did not lead to significance between the 

parameters of gender and exercise test results. Various 

studies showed that smoking cigarettes could not make a 

significant difference among the five groups. The results 

of studying BMI levels above or lower than 30 among the 

 
Fig 1. The five results of exercise test data were interpreted by a pulmonologist and divided into five diagnostic 

categories. The results achieved through this classification are: ventilator disorders (Green color), 

cardiovascular disorders (Blue Color), decondition (Orange Color), non-organic diagnosis (Bold green 

color)  and obesity (Bold blue color). 
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five groups (obesity as the most important variable of 

dyspnea was removed) showed no significant difference 

between these factors. A higher rate of cardiac diseases 

was reported among those older than 42 years, while 

higher rates of pulmonary diseases and deconditioning 

were reported among those younger than 42. This field of 

research abounds with many ambiguities where many 

researches have been conducted mostly dealing with the 

etiology of dyspnea. Despite superficial differences, the 

results reported in such studies exhibit a rational 

alignment and general agreement. A comprehensive and 

general assessment of the present research shows a 

general agreement and alignment between it and other 

researches in this field despite superficial differences. For 

instance, a research was conducted on 50 patients that 7 

cases of cardiac restrictions, 17 cases of pulmonary 

restrictions, 14 cases of obesity or deconditioning and 16 

cases of dyspnea were observed. 5 patients were 

diagnosed with more than one clinical diagnosis. Normal 

FEV1 and FVC were the criteria used in this research. 

They arrived at the conclusion that most patients with 

chronic dyspnea could be diagnosed trough CPET.16 In a 

similar retrospective research by Simons et al., the 

patients resorting to a tertiary lung center in the 

Netherlands in order to examine their unexplained 

dyspnea took part in a study. These researchers used 

incremental protocol with cycle ergometer to reach 

symptom-limitation. This research was conducted on 40 

patients. 55% of them had resorted to therapeutic centers 

due to unexplained dyspnea, while the remaining 45% 

were complaining of dyspnea disproportionate to their 

cardiopulmonary state. The cardiopulmonary test in this 

research could highlight the restricting factors of 

patients’ activities. They pointed to obesity, cardiac 

 

Table 1: The correlation between exercise test results and patients’ age 

 

Diagnosis Age 

Mean Std. Deviation P-Value F 

Poulmonary 37.9583 14.73676 0.0001 6.177 

Cardiac 48.9565 11.28345 

Obesity 51.8000 10.31781 

Deconditioning 35.7727 10.48778 

Non Organic 42.3750 13.60821 

 

********************************** 

 

Table 2. A comparison between patients’ gender and the five results of exercise test 

 

 Diagnosis P-Value 

Poulmonary Cardiac Obesity Deconditioning Non Organic 

Sex Male 12 10 3 11 7  

0.384 
Female 12 13 12 11 9 

 

********************************** 

 

Table 3. Comparing people’s BMI and the results of exercise test 

 

 Diagnosis P-Value 

Poulmonary Cardiac Deconditioning Non Organic 

BMI  ˂ 30 17 19 19 12 0.571 

˃ 30 7 4 3 4 
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diseases, and hyperventilation syndrome as the most 

common causes of dyspnea. They finally arrived at the 

conclusion that using cardiopulmonary exercise test as a 

diagnostic assessment method is very useful in 

determining the nature of these patients.17 Another study 

was conducted by Webber et al. on 72 patients whose 

self-expression, examinations, chest radiography and 

spirometry had done no good in diagnosing the cause of 

their dyspnea. Using standard diagnostic assessments for 

58 patients helped identify the cause of dyspnea but no 

cause of dyspnea was found for 14 patients.18,19 In terms 

of the number of patients studied (sample size), the 

number of cases diagnosed and the ability to differentiate 

between various diagnoses, our research is similar to 

previous researches and sometimes even better than those 

described above.  

In conclusion, CPET is capable of diagnosing the cause 

in most cases and it may be used as a roadmap to 

determine more complete and advanced diagnostic 

modalities. Furthermore, CPET can determine the 

presence or absence of diseases, and, if present, the 

nature of the functinal limitations. 

List of acronyms 

CPET - cardiopulmonary exercise test, 

 DVT - deep vein thrombosis,  

ECG - electrocardiography,  

FEV1 - forced expiratory volume in one second,  

FVC - forced vital capacity,  

COPD - chronic obstructive pulmonary disease,  

BMI - body mass index  
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