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Abstract Öz 
Purpose: The aim of our study was to determine whether 
the RS time measured on an electrocardiogram is 
associated with the severity of chronic obstructive 
pulmonary disease (COPD). 
Materials and Methods: The study population was made 
up of 100 COPD patients with a mean age of 63 ± 10 years 
(86% were males). These patients were divided into the 
mild and moderate COPD (GOLD 1–2) group (n = 45) 
and the severe and very severe COPD (GOLD 3–4) group 
(n = 55) according to the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) stages. These groups 
were compared with each other. 
Results: Heart rate, P wave axis, QRS axis, RS time, and 
incidence of right bundle branch block were significantly 
higher in patients with severe and very severe COPD. In 
the multivariable analysis, heart rate, P wave axis, and RS 
time (odds ratio = 1.081) were the independent predictors 
of severe and very severe COPD. The receiver operating 
characteristic curve analysis showed that the best RS time 
cutoff value for the prediction of severe and very severe 
COPD was 60 ms, with a sensitivity of 69.1% and a 
specificity of 66.7%. 
Conclusion: RS time simply measured on an 
electrocardiogram may be a useful screening test for the 
quick estimation of patients with severe and very severe 
COPD. 

Amaç: Çalışmamızın amacı, elektrokardiyogramdan 
ölçülen RS zamanının kronik obstrüktif akciğer hastalığı 
(KOAH) şiddeti ile ilişkili olup olmadığını belirlemekti. 
Gereç ve Yöntem: Çalışma popülasyonu, ortalama yaşı 63 
± 10 yıl olan (% 86 erkekti) 100 KOAH hastasından oluştu. 
Kronik Obstrüktif Akciğer Hastalığına Karşı Küresel 
Girişim (GOLD) aşamalarına göre bu hastalar hafif ve orta 
derecede KOAH (GOLD 1–2) grubu (s = 45) ve şiddetli 
ve çok şiddetli KOAH (GOLD 3–4) grubuna (s = 55) 
ayrıldı. Bu gruplar birbirleriyle karşılaştırıldı. 
Bulgular: Şiddetli ve çok şiddetli KOAH'lı hastalarda kalp 
hızı, P dalga aksı, QRS ekseni, RS zamanı ve sağ dal bloğu 
insidansı anlamlı olarak daha yüksekti. Çok değişkenli 
analizde, kalp hızı, P dalga aksı ve RS zamanı (olasılık oranı 
= 1.081) şiddetli ve çok şiddetli KOAH'ın bağımsız 
belirleyicileriydi. Alıcı işletim karakteristik eğrisi analizi, 
şiddetli ve çok şiddetli KOAH tahmini için en iyi RS zaman 
kesme değerinin, % 69,1 duyarlılık ve % 66,7 özgüllük ile 
60 ms olduğunu gösterdi. 
Sonuç: Bir elektrokardiyogramda basitçe ölçülen RS 
zamanı, şiddetli ve çok şiddetli KOAH'lı hastaların hızlı 
tahmini için yararlı bir tarama testi olabilir. 

Keywords:. Chronic obstructive pulmonary disease, 
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INTRODUCTION  

Chronic obstructive pulmonary disease (COPD), 
which is described by airflow limitation and 
permanent respiratory symptoms, is an important 
growing public health problem because of its 
increased morbidity, mortality, and economic 
burden. COPD is now the fourth primary reason of 
mortality throughout the globe after heart attack, 
malignancies, and stroke and is anticipated to be the 
third foremost cause of mortality in the coming 
decade1,2.  

Airflow limitation severity is strongly associated with 
cardiovascular mortality3. Hypoxic vasoconstriction 
of the small pulmonary arteries results in structural 
changes in the pulmonary vasculature that aggravate 
with disease progression in COPD patients4,5. 
Structural changes in the vasculature lead to an 
increment in pulmonary vascular resistance and right 
ventricular afterload, thereby pulmonary 
hypertension and right ventricular dysfunction6. 

An electrocardiogram (ECG) is an effortless, 
inexpensive, and readily reachable diagnostic 
instrument for detecting cardiac disorders related to 
COPD7. The increment of air trapped between the 
heart and recording electrodes, heart verticalization 
due to the low diaphragmatic position, right heart 
chamber enlargement, and right ventricular 
hypertrophy may lead to ECG changes in COPD 
patients7. It has been previously reported that wide 
and slurred S-waves in leads I, II, III, V4, V5, and V6 
can be encountered in pulmonary heart diseases8. 
Moreover, right ventricular overload may appear on 
the ECG by stretching the S-wave and widening the 
duration from the beginning of QRS to the nadir of 
S-wave (RS time) in the inferolateral leads9. RS time, 
the prolongation of which is recommended to be 
used to detect acute pulmonary embolism, is a newly 
introduced ECG parameter9. 

The frequency of cardiac abnormalities is 
significantly related to the severity of airflow 
limitation in COPD patients10,11. Mortality has also 
been shown to increase with the severity of airflow 
limitation in COPD patients12. In this research, we 
intended to explore the relationship between severity 
of the disease graded by spirometry and RS time in 
COPD patients to determine whether RS time 
prolongation could be used to screen COPD patients 
for the severity of the disease in routine clinical 
practice.  

MATERIALS AND METHODS 

Study population 

Our research was performed on consecutive patients 
previously diagnosed with COPD by pulmonary 
function tests who came to regular outpatient clinic 
checkups in a chest disease outpatient clinic from 
November 2020 to January 2021. Patients with a poor 
echocardiographic image, ejection fraction of less 
than 50%, moderate to severe cardiac valvular 
disease, having electrolyte disturbances, a past of 
coronary artery disease, acute exacerbation of COPD, 
left bundle branch block, Wolf-Parkinson-White 
pattern, pacemaker rhythm, cardiac arrhythmia, and 
atrial fibrillation on electrocardiography were 
excluded. 100 COPD patients remaining after 
exclusion criteria constituted the study population. 

The patients were graded into four Global Initiative 
for Chronic Obstructive Lung Disease (GOLD) 
grades according to their post-bronchodilator 
percent-predicted forced expiratory volume in first 
second (ppFEV1)13. The patients with GOLD grade 
1 and GOLD grade 2 constituted the mild and 
moderate COPD group, and the patients with 
GOLD grade 3 and GOLD grade 4 constituted the 
severe and very severe COPD group. All COPD 
patients were examined through a blood test, 
spirometry, electrocardiography, and 
echocardiography performed on the same day. 
Electrocardiography was performed immediately 
after the spirometric examination was performed. 
Each patient was analyzed independently by 
investigators blinded to the results. All enrolled 
patients gave written informed consent, and ethical 
approval for the research was obtained from the 
Ethics Committee of Kafkas University Faculty of 
Medicine dated 04.11.2020 and numbered 80576354-
050-99 / 234. 

Clinical and laboratory data  
The patients' medical records were used to obtain 
information about the patient's age, gender, smoking 
history, and whether the patient had diabetes, 
hypertension, and chronic kidney failure. Blood 
pressure was measured, and body surface area was 
calculated for each patient. Body surface area was 
computed with a calculator program (calculator.net) 
using the patient's height and weight. Routine 
laboratory blood tests were also performed on the 
patients. 
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ECG evaluation  
12-lead surface ECG outputs recorded at a speed of 
25 mm/s and a voltage of 10 mm/mV were analyzed 
with an image processing program 
(imagej.nih.gov/ij/). Two independent cardiologists 
carried out the ECG evaluations, unaware of the 
patients' clinical, demographic, laboratory, 
spirometric, and echocardiographic findings. In case 
of disagreement, a consensus was achieved by 
receiving the opinion of a third veteran cardiologist. 
The ECGs were examined in terms of heart rate, 
frontal P wave axis, frontal QRS axis, right bundle 
branch block, QRS fragmentation, clockwise 
rotation, and right frontal QRS axis deviation. The 
minimum and maximum P wave durations on the 
surface ECG were used to calculate the P wave 
dispersion14. The longest period from the beginning 
of the QRS complex until the J-point was determined 
as the QRS duration. Utilizing the most extended QT 
interval on the 12-lead surface ECG, QTc was 
calculated according to Bazett's formula15. Right QRS 
axis deviation was defined as an axis being between 
+90 degrees and +180 degrees. If the R wave 
amplitude is smaller than the S wave amplitude in lead 
V4, it was defined as clockwise rotation. QRS 
fragmentation was defined as the presence of notches 
or low-voltage waves in the QRS complex in at least 
two contiguous leads. RS time was described as the 
duration from the QRS complex's onset until the 
nadir of the S or S' wave (Fig. 1). The inferolateral 
leads signified by leads D1, AVL, D2, D3, AVF, V4, 
V5, and V6 were used to measure RS time. The 
longest duration evaluated from these leads was 
received as the RS time9. 

 
Figure 1. Measurement of RS time on 
electrocardiography strip. 

Spirometric evaluation 
Based on the American Thoracic Society Guidelines, 
the pulmonary function test utilizing spirometry was 
carried out and studied by a researcher without 
knowledge of ECG results16. The presence of a post-

bronchodilator FEV1/forced vital capacity < 0.70 in 
patients with peculiar symptoms and substantial 
exposures to noxious stimuli was taken as a 
description of COPD. The severity of airflow 
limitation in COPD patients was arranged based on 
the GOLD classification based on post-
bronchodilator ppFEV1 as GOLD grade 1 (ppFEV1 
> 80%), GOLD grade 2 (50% < ppFEV1 < 80%), 
GOLD grade 3 (30% < ppFEV1 < 50%), and 
GOLD grade 4 (ppFEV1 < 30%)13.  

Echocardiographic evaluation 
A veteran cardiologist made a transthoracic 
echocardiographic examination of the patients by an 
EPIQ 7 ultrasound system for cardiology (Philips 
Medical Systems, Bothell, WA, USA).  The modified 
Simpson's method was implemented to measure the 
LV ejection fraction. Bernoulli equation, inferior 
vena cava diameter, and inspiratory collapse were 
evaluated together to estimate systolic pulmonary 
artery pressure. In the apical four-chamber view, the 
right ventricle dimension measurement was taken at 
the diastole's end. The body surface area indexed the 
right ventricle dimension to calculate the right 
ventricle dimension index. The right ventricle systolic 
function was valued by measuring the tricuspid 
annular plane systolic excursion (TAPSE). The M-
mode cursor was positioned where the tricuspid valve 
plane and the right ventricle free wall intersect in the 
apical four-chamber view to find the maximum 
displacement of the tricuspid annulus during systole. 

Statistical analysis 
SPSS Statistics for Windows version 17.0 (SPSS Inc., 
Chicago, IL, USA) was used in all statistical analyses.  
A p-value of less than 0.05 was considered statistically 
significant. The data gathered from the patients in the 
group of mild and moderate COPD checked against 
the group of severe and very severe COPD. The 
Kolmogorov-Smirnov test was used to study the 
normality of the data distribution. The normally 
distributed continuous variables were introduced as 
the means and standard deviations, and non-normally 
distributed continuous variables were introduced as 
the medians. A comparison of the groups was 
performed using Student's t-test or the Mann-
Whitney U test in accordance with the distribution of 
the variables. Numbers and percentages were used in 
the presentation of categorical variables. Chi-square 
test or Fisher's exact tests, whichever is appropriate, 
were used to compare the groups. Univariable and 
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multivariable logistic regression analyses were 
performed to determine the independent predictors 
of severe and very severe COPD. A multivariable 
logistic regression model was developed to determine 
the independent predictors of severe and very severe 
COPD. In the model, multivariable logistic 
regression analysis was performed with the variables 
that showed a p-value < 0.05 in the univariable 
analysis. Adequacy of the model was evaluated with a 
non-significant p-value  (p > 0.05) at the Hosmer-
Lemeshow test. A receiver operating characteristic 
(ROC) curve analysis was applied to establish an RS 
time cutoff point to best predict severe and very 
severe COPD. The correlation analysis between 
ppFEV1 and RS time was conducted using Pearson’s 
correlation test. 

RESULTS 

The study population comprised 100 COPD patients. 
Their mean age was 63 ± 10 (14% female). The 
patients were assigned to one of two groups based on 
their GOLD status according to the spirometry 
results. Twelve patients with GOLD grade 1 and 33 
patients with GOLD grade 2 were placed in the mild 
and moderate COPD group (n = 45), and 41 patients 
with GOLD grade 3 and 14 patients with GOLD 

grade 4 were placed in the severe and very severe 
COPD group (n = 55). The characteristics of the 
study population are listed in Table 1. There was no 
statistically significant difference between the groups 
concerning sex, blood pressure, and body surface 
area. The patients with severe and very severe COPD 
were significantly older than those with mild and 
moderate COPD. The incidence of hypertension, 
smoking, and chronic renal failure was similar for the 
two groups, except for the incidence of diabetes. 
Also, the laboratory measurements with the inclusion 
of hemoglobin, hematocrit, white blood cell count, 
C-reactive protein, blood glucose, and creatinine 
levels were identical. 

The left ventricular ejection fraction, right ventricular 
dimension, right ventricular dimension index, P wave 
dispersion, QRS duration, QTc duration, incidence 
of fragmentation, right axis deviation, and clockwise 
rotation were similar for both groups. However, the 
systolic pulmonary artery pressure, heart rate, P wave 
axis, QRS axis, RS time (58 ± 9 vs. 65 ± 10, p = 
0.002), and incidence of right bundle branch block 
were significantly higher and the TAPSE was 
significantly lower in the patients with severe and very 
severe COPD than in those with mild and moderate 
COPD.  

Table 1. The characteristic of patients according to the severity of COPD 
 GOLD status 

All patients(n:100) GOLD 1-2 (n:45) 
Mild and moderate 
COPD 

GOLD 3-4 (n:55) 
Severe and very 
severe COPD 

p Value 

Age (years) 63 ±10 60 ±10 65 ±9 0.017 
Female gender, n (%) 14 (14.0) 7 (15.6) 7 (12.7) 0.687 
Diabetes, n (%) 16 (16.0) 11 (24.4) 5 (9.1) 0.038 
Hypertension, n (%) 33 (33.0) 18 (40.0) 15 (27.3) 0.180 
Smoking, n (%) 88 (88.0) 39 (86.7) 49 (89.1) 0.712 
Chronic renal failure, n(%) 4 (4.0) 2 (4.4) 2 (3.6) 0.838 
Systolic blood pressure (mmHg) 127 ±19 130 ±19 124 ±18 0.068 
Diastolic blood pressure 
(mmHg) 

78 ±12 80 ±11 76 ±11 0.061 

Body surface area (m2) 1.83 ±0.17 1.84 ±0.17 1.82 ±0.18 0.737 
FEV1/FVC ratio  0.58 ±0.09 0.64 ±0.05 0.52 ±0.09 <0.001 
ppFEV1 (%) 51 ±19 68 ±12 36 ±9 <0.001 
Hemoglobin (g/dL) 14.1 ±1.9 14.3 ±1.8 14.0 ±2.0 0.501 
Hematocrit (%) 42.5 ±5.3 43.1 ±5.0 42.1 ±5.6 0.291 
White blood cell count (103/µL) 11.04 ±4.07 10.83 ±4.13 11.21 ±4.05 0.642 
C-reactive protein (mg/dL) 5.21 3.42-16.70 5.28 4.25-15.20 4.92 3.02-18.60 0.302 
Blood glucose (mg/dL) 105.5 95.0-120.5 107.0 97.0-127.0 102.0 94.0-117.0 0.195 
Creatinine (mg/dL) 0.8 0.7-0.9 0.8 0.8-1.0 0.9 0.7-0.9 0.500 
Left ventricular ejection fraction 
(%) 

58 ±4 59 ±4 58 ±4 0.571 

RV dimension (cm) 3.6 ±0.5 3.5 ±0.5 3.7 ±0.5 0.085 
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sPAP (mmHg) 41 ±10 36 ±9 45 ±9 <0.001 
TAPSE (mm) 20 ±3 21 ±2 19 ±3 <0.001 
RV dimension index (cm/m2) 1.99 ±0.30 1.93 ±0.27 2.04 ±0.31 0.096 
Heart rate (bpm) 86 ±17 81 ±18 90 ±15 0.005 
P wave axis (°) 65 ±28 54 ±25 73 ±27 <0.001 
P wave dispersion (ms) 58 ±17 55 ±17 60 ±17 0.084 
QRS axis (°) 45.0 -4.0-73.0 30.0 -14.0-59.0 61.0 4.0-80.0 0.022 
QRS duration (ms) 94 ±11 94 ±9 93 ±12 0.235 
QTc duration (ms) 398.3 ±44.1 396.4 ±63.1 399.8 ±17.7 0.308 
Right bundle branch block, n 
(%) 

15 (15.0) 3 (6.7) 12 (21.8) 0.036 

QRS fragmentation, n (%) 42 (42.0) 21 (46.7) 21 (38.2) 0.395 
Right QRS axis deviation, n (%)  11 (11.0) 2 (4.4) 9 (16.4) 0.059 
RS time (ms) 62 ±10 58 ±9 65 ±10 0.002 
Clockwise rotation, n (%) 50 (50.0) 20 (44.4) 30 (54.5) 0.317 

ppFEV1, percent-predicted forced expiratory volume in first second; FVC, forced vital capacity; RV, right ventricle; sPAP, systolic 
pulmonary artery pressure; TAPSE, tricuspid annular plane systolic excursion. 
 
Table 2. Univariable and multivariable logistic regression analysis of characteristics for severe and very severe 
COPD prediction 

 Univariable analysis of severe and very 
severe COPD 

Multivariable analysis of  severe and 
very severe  COPD 

 Odds ratio 95% C.I. P value Odds ratio 95% C.I. P value 
Age (years)       
Diabetes, n (%) 0.386 0.097-1.535 0.177 - - - 
Right ventricular dimension 
index (cm/m2) 

1.832 0.259-12.972 0.544 - - - 

Heart rate (bpm) 1.037 1.010-1.064 0.007 1.032 1.002-1.062 0.035 
P wave axis (°) 1.031 1.012-1.050 0.002 1.025 1.005-1.046 0.015 
QRS axis (°) 1.007 0.997-1.017 0.186 - - - 
Right bundle branch block, n 
(%) 

3.547 0.666-18.884 0.138 - - - 

RS time (ms) 1.093 1.040-1.149 <0.001 1.081 1.021-1.145 0.007 
 

 

 
Figure 2. A plot diagram illustrating the significant 
negative correlation between the RS time and percent-
predicted forced expiratory volume in first second (FEV1 
% predicted); (r: -469; p<0.001).  

Figure 3. Receiver operating characteristic 
graphic to detect best cut-off value of RS time for 
severe COPD (GOLD 3-4) prediction. (Area 
under the curve = 0.714, 95% confidence interval 
= 0.615–0.800, p < 0.001). 
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RS time exhibited a significantly moderate negative 
correlation with ppFEV1. A plot diagram illustrating 
the correlation analysis of RS time with ppFEV1 is 
presented in Fig. 2.  

The independent predictors of severe and very severe 
COPD were identified by multivariable logistic 
regression analysis through the use of the variables, 
including the age, diabetes, heart rate, P wave axis, 
QRS axis, RS time, right ventricular dimension index, 
and right bundle branch block. The results showed 
that heart rate, P wave axis, and RS time (odds ratio 
[OR] per 1 ms increase = 1.081, 95% confidence 
interval [CI] = 1.021–1.145, p = 0.007; Table 2) were 
independent predictors of severe and very severe 
COPD. Hosmer-Lemeshow test result revealed a 
good fit for our model. (χ2 = 14.276, p = 0.075). 

The ROC curve analysis showed that the best RS time 
cutoff value for the prediction of severe and very 
severe COPD was 60 ms (1.5 small square on ECG), 
with a sensitivity of 69.1% and a specificity of 66.7% 
(area under the curve = 0.714, 95% CI = 0.615–
0.800, p < 0.001; Fig. 3).  

DISCUSSION 

Our study indicated that a prolonged RS time was 
independently associated with severe and very severe 
COPD. Moreover, RS time demonstrated a 
significantly moderate negative correlation with 
ppFEV1, which is a surrogate for COPD severity 
classified based on the degree of airflow limitation. 

COPD has extrapulmonary effects, the most 
common of which are cardiac effects17. Mortality is 
recognized to increase as the severity of COPD 
increases12. The cause of increased mortality mostly 
depends on cardiac involvement11,17. There is a close 
relationship between COPD, pulmonary 
hypertension, and right and left ventricular 
dysfunction11. The incidence of pulmonary 
hypertension, cor-pulmonale and coronary ischemic 
events increases as the severity of COPD increases11. 
The reduction of FEV1 in COPD patients increases 
the risk of fatal cardiovascular and non-fatal coronary 
events10. Electrocardiography can be a practical tool 
for the early diagnosis of any cardiac alterations 
related to COPD. To date, several 
electrocardiographic changes have been associated 
with the presence of COPD, such as an increase in 
the p wave axis, an increment in the p wave 
dispersion, the deviation of the QRS complex to the 
right axis, and a precordial clockwise rotation18,19. 

Our study found the independent predictors of 
severe and very severe COPD as the P wave axis, 
heart rate, and RS time. 

 The relation of the P wave axis with COPD and its 
severity has been stated in previous studies20,21. Our 
results confirm these previous studies. The 
hyperinflation of the lungs and the diaphragm's 
flattening affect the enormity, shape, and vector 
direction of the P waves and QRS complexes because 
of the insulating effect of air trapping and variation 
in the position of the heart 22. The shift of the right 
atrium inferiorly as a result of the increased flattening 
of the diaphragm due to over-aerated lungs has been 
suggested as the mechanism of the increase in the P 
wave axis as COPD severity increases21.  

The heart rate increment with increasing GOLD 
stage classified by spirometry has been previously 
demonstrated23. We also found a significantly higher 
heart rate in patients with severe and very severe 
COPD than patients with mild and moderate COPD. 
The increase in the amount of emphysema and the 
severity of airflow obstruction has been correlated 
with impaired left ventricular filling and reduced 
stroke volume24, which may entail a rise in heart rate. 
The requirement for more frequent beta-mimetic and 
anticholinergic drug usage in this group may be 
another occasion for a higher heart rate. 

Wide and slurred S-waves in leads I, II, III, V4, V5, 
and V6 have been suggested to be present in COPD 
patients’ electrocardiography8. Investigation of the 
QRS vectors points out that the wide and slurred S-
waves emerge due to the right and superior direction 
of the late vectors and presumably arose from the 
crista supraventricularis hypertrophy8,25. RS time has 
been presented as a new-found ECG parameter. The 
prolonged RS time has been suggested to be related 
to the right ventricular dilation, pulmonary artery 
hypertension, and right ventricular dysfunction and 
proposed to be due to the lateness in electrical 
conduction and the alteration in the orientation of the 
QRS vector at the termination of depolarization9,26. 
The elongation of  RS time duration has been 
demonstrated to be a predictor of pulmonary 
embolism9.  Moreover, it is found to be related to 
short-term mortality after pulmonary embolism26. In 
our study, we observed that RS time was significantly 
correlated with the severity of COPD. 

Some mechanisms can clarify the rationale for RS 
time becoming prolonged as the severity of COPD 
increases. An increment in right ventricular afterload 
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and strain is anticipated as a result of an increase in 
the resistance of pulmonary vasculature due to 
hypoxia. The right ventricular strain may cause a 
conduction delay in ECG and may also change the 
QRS complexes through structural alterations in the 
myocardium22,27. Logically, RS time tends to increase 
as the anatomical and functional abnormalities of the 
right ventricle become more prominent as the 
pulmonary function becomes more impaired. The 
results of our study also showed that systolic 
pulmonary artery pressure was significantly higher 
and the TAPSE was significantly lower in patients 
with severe and very severe COPD than in those with 
mild and moderate COPD. Although the right 
ventricular dimension and right ventricular 
dimension index were higher in the severe and very 
severe COPD group, this difference did not reach 
statistical significance. This may be due to the 
adaptive mechanisms in the chronic process in 
patients with COPD10,28. 

This study contains some limitations. First, the 
number of patients in each COPD grade was 
insufficient to compare with each other because of 
the low sample size. Thus, we compared COPD 
patients with grade 1 and grade 2 stages with COPD 
patients with grade 3 and grade 4 stages. Second, the 
fact that patients were not questioned about the 
treatment they received caused us not to be able to 
estimate the effect of treatment on RS time. Third, as 
our research is a cross-sectional study, no prospective 
information has been obtained regarding the patients' 
prognosis and the stability of electrocardiographic 
parameters over time; therefore, further larger, 
prospective studies are needed to clarify this issue and 
validate our results. 

In conclusion, the increasing RS time measured from 
an electrocardiogram, which is one of the simplest 
and fastest tests used to evaluate the heart, has a 
direct correlation with the increasing degrees of 
airway obstruction. Although spirometry is used to 
assign the severity of COPD in practice, this 
evaluation requires the patient's severe participation 
and cooperation. Also, spirometric evaluation is more 
time-consuming than electrocardiographic 
evaluation, and interpretation of spirometry results is 
more complicated than the interpretation of an 
electrocardiogram. An RS time above 60 ms (1.5 
small square on ECG) is associated with advanced 
airway obstruction. An RS time higher than 60 ms can 
be used as a screening tool for the detection of severe 
and very severe COPD with reasonable sensitivity 

and specificity. Since patients with severe COPD are 
more prone to cardiac diseases than other COPD 
patients, early and easy detection of these patients 
with RS time measurement obtained from an 
electrocardiogram can enable us to follow these 
patients more closely from a cardiac point of view 
and to start treatment for possible cardiac diseases 
earlier. 
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