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An increase in the duration of the QRS complex over time has been shown to be associated
with poor clinical outcomes in specific subgroups of heart failure (HF) patients. There is a pau-
city of data on the clinical impact of increasing QRS duration on outcomes in HF with narrow
QRS duration. This was a retrospective study of consecutive adult referrals to a tertiary outpa-
tient HF clinic over a 2-year period. All patients with a narrow QRS, (<130 ms) were included.
The primary outcome was mortality. Secondary outcomes were HF hospitalization and a com-
posite of HF hospitalization, implantation of cardiac resynchronization therapy or left ventric-
ular assist device and cardiac transplant. A total of 253 patients with 2 or more QRS
measurments were included. Death occurred in 41 patients (16%), 258 HF hospitalizations
occurred in 116 patients (46%) and the composite occurred in 127 patients (50%). Multivari-
able analyses found that a rate of QRS duration change of ≥1 ms/month was independently
associated with increased mortality (odds ratio [OR] 2.26, 95% confidence interval [CI] 1.04
to 4.91), HF hospitalization (relative risk [RR] 2.01, 95% CI 1.37 to 2.94), and the composite
(OR 2.40, 95%CI 1.44 to 4.02). A new QRS >130 ms was also independently associated with
mortality (OR 3.27, 95%CI 1.29-8.32), HF hospitalization (RR 2.75, 95% CI 1.72 to 4.4) and
the composite (OR 2.52, 95%CI 1.27 to 4.99). In conclusion, in patients with HF and a narrow
baseline QRS, an increase in QRS duration of ≥1 ms per month is associated with increased
mortality and HF hospitalization. HF patients may benefit from serial monitoring of QRS
duration. © 2019 Elsevier Inc. All rights reserved. (Am J Cardiol 2019;124:1907−1911)
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In patients with heart failure (HF), a prolonged duration
of the QRS complex, defined as >120 ms, is indicative of
intraventricular conduction delay and is associated with
worse left ventricular (LV) systolic function, LV dilation,
mitral regurgitation, and clinical outcomes.1−5 In patients
with HF, the prevalence of QRS duration >120 ms ranges
from 25% to 50%.1,6,7 In previous studies, an increase in
QRS duration ranging from 1 to 9 ms per year has been
shown to be an independent predictor for adverse events.
However, these studies have been conducted in specific
populations, including patients with wide QRS durations at
baseline, atrial fibrillation, dilated cardiomyopathy, reduced
ejection fractions, and the very elderly.8−11 This investiga-
tion examined a population of HF patients with baseline
QRS duration <130 ms to determine whether an increase in
QRS duration of ≥1 ms/month was associated with
increased mortality and other cardiovascular outcomes.
Methods

This was a retrospective cohort study. The University of
Manitoba Research Ethics Board approved the study protocol.
Consecutive patients attending their initial Heart Failure Clinic
assessment at a tertiary academic center between January 1st,
2012 and December 31st, 2013 were screened and included.
Inclusion criteria were ≥18 years of age, a diagnosis of HF
and a QRS duration of <130 ms as measured on an electro-
cardiogram (ECG) performed within 6 months of the clinic
visit. A QRS of <130 ms was chosen as the cutoff for inclu-
sion as patients with longer durations are most likely to bene-
fit from cardiac resynchronization therapy (CRT).12 We
excluded patients with left bundle branch block and those
with a permanent pacemaker, implantable cardioverter defi-
brillator, or cardiac resynchronization therapy device at the
time of enrollment.

The diagnosis of HF at the initial clinic visit was deter-
mined by a cardiologist specializing in HF and was based on
the Canadian Cardiovascular Society consensus conference
recommendations.13 We included patients diagnosed with HF
with preserved ejection fraction or HF with reduced ejection
fraction. Baseline and follow-up data including QRS duration,
clinical variables, echocardiographic parameters, and cardio-
vascular events were collected. The HF clinic’s electronic
database provided the majority of clinical information. A pro-
vincial electronic medical record that provides laboratory and
radiology results, hospitalizations, prescriptions data, and
vital status provided supplemental data. The QRS duration, in
milliseconds, was obtained from an automated algorithm
(MUSE system, GE Healthcare, Milwaukee, Wisconsin).
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The primary end point of this study was all-cause mor-
tality. Secondary end points were HF hospitalization and a
composite of HF hospitalization, implantation of CRT or
left ventricular assist device (LVAD), or cardiac transplant.

We hypothesized that an increase in QRS duration of
≥1 ms/month (or 12 ms/year) would be associated with
increased rates of adverse events. This number was chosen a
priori based on the thresholds observed in the existing litera-
ture and the practicality of recognizing differences using an
automated system.8−11,14 A convenience sample of 2 years
and 300 patients was chosen. Based on baseline demo-
graphics, we estimated the rate of the primary outcome
would be 20%.15 This provided power to test up to 6 varia-
bles in a multivariable model.16

We compared baseline characteristics between patients
with and without an increase in QRS duration of≥1 ms/month
using a Mann-Whitney Test for continuous variables, and a
Chi-Square or Fisher’s Exact Test (when appropriate) for cat-
egorical variables. We compared crude rates of outcomes
according to QRS duration using a Chi-Square Test for 2 and
3 group comparisons. We used univariable and multivariable
logistic regression to assess factors associated with mortality
and the composite outcome. The final multivariable logistic
regression models were developed using a stepwise selection
process with a cutoff of p <0.05 for entry and p >0.05 for
removal from the model. One model included those who had
at least 2 measurements of QRS duration and a second model
assessed the maximum QRS duration in the entire patient
population as a sensitivity analysis. Factors associated with
the total number of HF hospitalizations were assessed using
univariable and multivariable negative binomial regression.
The final multivariable model was generated by minimizing
the Akaike Information Criteria after including only variables
p <0.05 in the univariable analysis.
Results

There were 450 new referrals to the HF clinic over the
study period. A total of 298 patients with a median follow
Table 1

Comparison between patients with QRS duration rate of change ≥1 ms/month vs <

Variable* Overall population

n = 253

Age (years) 66 (57-76)

Women 86 (34%)

Baseline QRS duration (ms) 98 (90-110)

Medical history

Diabetes mellitus 102 (40%)

Hypertension 171 (68%)

Ischemic heart disease 149 (59%)

Chronic kidney disease 93 (37%)

Atrial fibrillation 99 (39%)

Ischemic cardiomyopathy 136 (54%)

Ejection fraction (%) 30 (20-40)

Medications

Beta blocker 214 (85%)

Angiotensin converting enzyme inhibitor 153 (60%)

Angiotensin receptor blocker 25 (10%)

Mineralocorticoid receptor antagonist 59 (23%)

*Variables are expressed as n (%) and median (quartile 1 to quartile 3).
up of 1.8 years (interquartile range, [IQR] 0.6 to 2.8 years)
and a median of 3 QRS measurements (IQR 2 to 4) met the
inclusion criteria. Baseline charactristics of patients with 2
or more QRS measurements are described in Table 1.

Of the 253 patients who had more than one ECG per-
formed, the median QRS duration measured at the second
clinic visit was 102 ms (IQR 92 to 114 ms) followed by
106 ms (IQR 96 to 118 ms) at the third visit. A total of 141
patients (56%) had a QRS duration increase ≥1 ms/month.
In these patients, the median maximum QRS duration was
118 ms, as compared with 100 ms in patients in whom QRS
duration increased by <1 ms/month (p value <0.01). The
left ventricular ejection fraction in patients with QRS dura-
tion increase ≥1 ms/month at last follow up was 30% (IQR
20% to 45%), compared with 37% (IQR 26% to 51%) in
patients with QRS duration increase <1 ms/month.

The overall mortality rate was 16% (41 patients). When
compared with patients with QRS duration change of
<1 ms/month, patients with QRS duration changes
≥1 ms/month had an increased rate of mortality (Figure 1).
There was a significant trend of an increase in the crude
rate of mortality with increasing maximum QRS duration
(Figure 2). In multivariable analysis, QRS duration
increase ≥1 ms/month and max QRS duration ≥130 ms
were associated with increased mortality (Table 2, Uni-
variable odds ratio in Table A1).

A total of 258 HF hospitalizations occurred in 116 patients
(46%). When compared with patients with QRS duration
change of <1 ms/month, patients with QRS duration changes
≥1 ms/month had an increased rate of hospitalization
(Figure 1). There was a significant trend of an increase in the
crude rate of hospitalization with increasing maximum QRS
duration (Figure 2). In multivariable analysis QRS duration
increase ≥1 ms/month and QRS duration >130 ms were asso-
ciated with HF hospitalization (Table 3, Univariable relative
risk (RR) in Table A1).

The secondary composite outcome (HF hospitalization,
implantation of CRT or LVAD or cardiac transplant) occurred
in 127 patients (50%). This included 7 (3%) patients with HF
1 ms/month

Rate of QRS change

<1 ms/month

(n = 112)

Rate of QRS change

≥1 ms/month

(n = 141)

p Value

67 (56-76) 66 (58-77) 0.65

42 (38%) 44 (31%) 0.29

98 (90-106) 100 (90-114) 0.13

48 (43%) 54 (38%) 0.46

74 (66%) 97 (69%) 0.65

59 (53%) 90 (64%) 0.07

32 (29%) 61 (43%) 0.02

37 (33%) 62 (44%) 0.08

54 (48%) 82 (59%) 0.10

30 (20-45) 29 (20-39) 0.33

97 (87%) 117 (83%) 0.43

61 (54%) 92 (65%) 0.08

13 (12%) 12 (9%) 0.41

28 (25%) 31 (22%) 0.57
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Figure 1. Relationship between rate of QRS duration change over time (<1 ms/month vs ≥1 ms/month) and incidence of mortality, heart failure hospitaliza-

tion and composite outcome. Composite outcome: heart failure hospitalization, implantation of CRT or LVAD or cardiac transplant.

Figure 2. Relationship between maximum QRS duration and incidence of mortality, heart failure hospitalization and composite outcome. Composite out-

come: heart failure hospitalization, implantation of CRT or LVAD or cardiac transplant.

Table 2

Multivariable predictors of outcomes − mortality*

Two or more QRS measurements (n = 253)

Characteristic Odds ratio 95% Confidence interval p Value*

Hydralazine use (Baseline) 6.10 1.46−25.50 p = 0.013

Chronic kidney disease 2.18 1.06−4.46 p = 0.034

QRS rate of change ≥1 ms/month 2.26 1.04−4.91 p = 0.040

All study participants (n = 298)

Characteristic Odds ratio 95% Confidence interval p Value*

Hydralazine use (Baseline) 4.21 1.10−16.09 P = 0.036

Chronic kidney disease 2.22 1.16−4.25 P = 0.016

Max QRS 100-129 vs QRS <100 2.13 0.93−4.87 P = 0.073

Max QRS ≥130 vs QRS <100 3.27 1.29−8.32 P = 0.013

*Multivariable logistic regression models developed using stepwise selection process with a cutoff of p<0.05 for entry and p >0.05 for removal form the model.
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with reduced ejection fraction who developed left bundle
branch block and received a CRT. When compared with
patients with QRS duration change of <1 ms/month, patients
with QRS duration changes ≥1 ms/month had an increased
rate of the composite outcome (Figure 1). There was a signifi-
cant trend of an increase in the crude rate of the composite
outcome with increasing maximum QRS duration (Figure 2).
In multivariable analysis, QRS duration increase ≥1 ms/month
and QRS duration >130 ms were associated with the compos-
ite outcome (Table 4, Univariable odds ratio in Table A1).
Discussion

HF patients with a narrow QRS duration are considered a
lower risk population when compared with patients with a
wide QRS duration.6,7 The prognostic value of QRS



Table 3

Multivariable predictors of outcomes − total heart failure hospitalizations*

Two or more QRS measurements (n = 253)

Characteristic Risk ratio 95% Confidence interval p Value*

Beta blocker use (Baseline) 2.37 1.31−4.29 P = 0.004

QRS rate of change ≥1 ms/,onth 2.01 1.37−2.94 p <0.001

All study participants (n = 298)

Characteristic Risk Ratio 95% Confidence interval p Value*

Beta-blocker use (Baseline) 1.77 1.04−3.00 p = 0.034

Max QRS 100-129 vs QRS <100 1.42 0.94−2.15 p = 0.093

Max QRS 130+ vs QRS <100 2.75 1.72−4.40 p <0.001

*Multivariable model selected by minimizing AIC criteria after including only including variables statistically significant in univariable analysis.

Table 4

Multivariable predictors of outcomes − composite (heart failure hospitalization, implantation of CRT or LVAD or cardiac transplant)

Two or more QRS measurements (n = 253)

Characteristic Odds ratio 95% Confidence interval p Value*

Furosemide use (Baseline) 1.82 1.02−3.27 p = 0.044

QRS rate of change ≥1 ms/month 2.40 1.44−4.02 p <0.001

All study participants (n = 298)

Characteristic Odds ratio 95% Confidence interval p Value

Chronic kidney disease 2.01 1.22−3.32 p = 0.006

Pulmonary hypertension 2.67 1.03−6.92 p = 0.044

Max QRS 100-129 vs QRS <100 1.34 0.79−2.27 p = 0.281

Max QRS 130+ vs QRS <100 2.52 1.27−4.99 p = 0.008

*Multivariable logistic regression models developed using stepwise selection process with a cutoff of p <0.05 for entry and p >0.05 for removal form the

model. Composite outcome definition: heart failure hospitalization, implantation of CRT or LVAD or cardiac transplant.

Table A1

Univariable predictors of outcomes

Mortality Heart failure hospitalization Composite outcome

OR (95% CI) p RR (95% CI) p OR (95% CI) p

Age 1.01 (0.99-1.04) 0.2 1.00 (0.99-1.01) 0.98 1.01 (0.99-1.02) 0.52

Female sex 0.91 (0.48-1.70) 0.75 0.70 (0.48-1.02) 0.06 0.74 (0.46-1.18) 0.2

Diabetes 0.88 (0.47-1.65) 0.68 0.74 (0.51-1.08) 0.01 0.78 (0.49-1.25) 0.3

Hypertension 0.77 (0.41-1.46) 0.42 0.75 (0.51-1.10) 0.14 1.10 (0.68-1.80) 0.7

Ischemic heart disease 1.22 (0.65-2.27) 0.54 0.98 (0.68-1.42) 0.93 0.96 (0.61-1.52) 0.9

Chronic kidney disease 2.61 (1.41-4.84) 0.002 1.61 (1.12-2.33) 0.01 2.06 (1.27-3.34) 0.003

Ischemic cardiomyopathy 1.61 (0.86-2.99) 0.14 1.05 (0.73-1.51) 0.8 1.12 (0.71-1.77) 0.6

Baseline ejection fraction (per 1%) 1.01 (0.98-1.03) 0.67 1.01 (1.00-1.02) 0.15 1.01 (0.99-1.02) 0.3

QRS baseline 1.02 (1.00-1.05) 0.046 1.01 (1.00-1.03) 0.038 1.01 (0.99-1.02) 0.45

Last QRSd 1.02 (1.00-1.03) 0.006 1.01 (1.01-1.02) <0.0001 1.02 (1.01-1.03) 0.003

Max QRSd 1.02 (1.00-1.03) 0.009 1.01 (1.01-1.02) <0.0001 1.02 (1.01-1.03) 0.002

Max QRSd 100-129 ms vs max QRSd <100 ms 2.25 (1.03-4.90) 0.04 1.40 (0.92-2.11) 0.12 1.46 (0.87-2.44) 0.15

Max QRSd ≥130 ms vs max QRS <100 ms 3.09 (1.27-7.52) 0.013 2.84 (1.77-4.56) <0.0001 2.78 (1.42-5.42) 0.003

Rate of QRSd Change ≥1 ms/month 2.48 (1.18-5.21) 0.01 1.92 (1.30-2.81) 0.0009 2.36 (1.42-3.93) 0.0008

Composite outcome definition: heart failure hospitalization, implantation of CRT or LVAD or cardiac transplant.

Odds ratios/risk ratios and corresponding confidence intervals were calculated based on non-missing data for given covariate.
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duration progression over time in patients with a narrow
QRS duration is not well established. This study explores
the effect of QRS duration progression in patients with a
QRS duration of <130 ms and the relation of QRS duration
to several clinical outcomes. To the best of our knowledge,
this is the first study to examine the impacts of prolonging
QRS duration in a general HF population with a baseline
QRS duration <130 ms.

Similar to exisitng literature, we found a narrow QRS dura-
tion is relatively common in HF patients, representing the
majority of new referrals to HF clinic. However, the majority
of patients also experienced QRS prolongation of greater than

www.ajconline.org
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>1 ms/month. This rate of QRS prolongation was indepen-
dently associated with mortality, HF hospitalization and a
composite outcome of HF hospitalization, CRT, LVAD, or
cardiac transplant. Our study included patients from a general
outpatient HF population irrespective of age, etiology, systolic
function, or co-morbidities. The relation between QRS pro-
longation of ≥1 ms/month and worse clinical outcomes was
irrespective of the presence of co-morbidities, apart from
patients with CKD who had a higher mortality.

Our results suggest that regular, repeated ECGs should
be considered in the outpatient HF population. Progression
of QRS duration may identify high-risk patients who may
benefit from closer follow-up or changes in management,
including consideration of CRT in eligible patients.

This study has several limitations including its single-
center, retrospective observational design, and small sample
size. QRS duration measurement was based on automated
ECG interpretations for consistency but may have affected
accuracy.14 The decision to obtain an ECG was based on
clinical judgment with no prespecified algorithm. Time
since initial diagnosis was not recorded and might be differ-
ent between patients. Also, given that this is a tertiary HF
clinic, the findings may not be generalizable to all patients.

In conclusion, in HF patients with a narrow QRS, it is
common for QRS duration to increase over time and this
increase is associated with worse outcomes. HF patients
may benefit from longitudinal ECG surveillance.
Disclosures

The authors have no conflicts of interest to disclose.

1. Sandhu R, Bahler RC. Prevalence of QRS prolongation in a commu-
nity hospital cohort of patients with heart failure and its relation to left
ventricular systolic dysfunction. Am J Cardiol 2004;93:244–246.

2. Aaronson KD, Schwartz JS, Chen T-M, Wong K-L, Goin JE, Mancini
DM. Development and prospective validation of a clinical index to
predict survival in ambulatory patients referred for cardiac transplant
evaluation. Circulation 1997;95:2660–2667.

3. Shamim W, Francis DP, Yousufuddin M, Varney S, Pieopli MF,
Anker SD, Coats AJS. Intraventricular conduction delay: a prognostic
marker in chronic heart failure. Int J Cardiol 1999;70:171–178.

4. Park S-J, On YK, Byeon K, Kim JS, Choi J-O, Choi D-J, Ryu KH,
Jeon E-S. Short-and long-term outcomes depending on electrical dys-
synchrony markers in patients presenting with acute heart failure: clin-
ical implication of the first-degree atrioventricular block and QRS
prolongation from the Korean Heart Failure registry. Am Heart J
2013;165:57–64. .e52.
5. Bode-Schnurbus L, B€ocker D, Block M, Gradaus R, Heinecke A, Brei-
thardt G, Borggrefe M. QRS duration: a simple marker for predicting
cardiac mortality in ICD patients with heart failure. Heart 2003;89:
1157–1162.

6. Bader H, Garrigue S, Lafitte S, Reuter S, Jaı̈s P, Haı̈ssaguerre M, Bon-
net J, Clementy J, Roudaut R. Intra-left ventricular electromechanical
asynchrony: a new independent predictor of severe cardiac events in
heart failure patients. J Am Coll Cardiol 2004;43:248–256.

7. Shenkman HJ, Pampati V, Khandelwal AK, McKinnon J, Nori D, Kaatz
S, Sandberg KR, McCullough PA. Congestive Heart Failure and QRS
duration: establishing prognosis study. Chest 2002;122:528–534.

8. Grigioni F, Barbieri A, Magnani G, Potena L, Coccolo F, Boriani G,
Specchia S, Carigi S, Musuraca A, Zannoli R, Magelli C, Branzi A.
Serial versus isolated assessment of clinical and instrumental parame-
ters in heart failure: prognostic and therapeutic implications. Am Heart
J 2003;146:298–303.

9. Grigioni F, Carinci V, Boriani G, Bracchetti G, Potena L, Magnani G,
Bacchi-Reggiani L, Magelli C, Branzi A. Accelerated QRS widening
as an independent predictor of cardiac death or of the need for heart
transplantation in patients with congestive heart failure. J Heart Lung
Transplant 2002;21:899–901.

10. Shamim W, Yousufuddin M, Cicoria M, Gibson DG, Coats AJS,
Henein MY. Incremental changes in QRS duration in serial ECGs
over time identify high risk elderly patients with heart failure. Heart
2002;88:47.

11. Lin YJ, Liu YB, Chu CC. Incremental changes in QRS duration pre-
dict mortality in patients with atrial fibrillation. Pacing Clin Electro-
physiol 2009;32:1388–1394.

12. Parkash R, Philippon F, Shanks M, Thibault B, Cox J, Low A, Essebag
V, Bashir J, Moe G, Birnie DH, Larose E, Yee R, Swiggum E, Kaul P,
Redfearn D, Tang AS, Exner DV, Canadian Cardiovascular S. Cana-
dian Cardiovascular Society guidelines on the use of cardiac resynch-
ronization therapy: implementation. Can J Cardiol 2013;29:1346–
1360.

13. Ezekowitz JA, O’Meara E, McDonald MA, Abrams H, Chan M,
Ducharme A, Giannetti N, Grzeslo A, Hamilton PG, Heckman GA,
Howlett JG, Koshman SL, Lepage S, McKelvie RS, Moe GW, Rajda
M, Swiggum E, Virani SA, Zieroth S, Al-Hesayen A, Cohen-Solal A,
D’Astous M, De S, Estrella-Holder E, Fremes S, Green L, Haddad H,
Harkness K, Hernandez AF, Kouz S, LeBlanc MH, Masoudi FA, Ross
HJ, Roussin A, Sussex B. 2017 Comprehensive update of the Canadian
Cardiovascular Society guidelines for the management of heart failure.
Can J Cardiol 2017;33:1342–1433.

14. Huang T, James CA, Tichnell C, Murray B, Xue J, Calkins H, Teresh-
chenko LG. Statistical evaluation of reproducibility of automated
ECG measurements: an example from arrhythmogenic right ventricu-
lar dysplasia/cardiomyopathy clinic. Biomed Signal Process Control
2014;13:23–30.

15. Levy WC, Mozaffarian D, Linker DT, Sutradhar SC, Anker SD,
Cropp AB, Anand I, Maggioni A, Burton P, Sullivan MD, Pitt B,
Poole-Wilson PA, Mann DL, Packer M. The Seattle Heart Failure
Model: prediction of survival in heart failure. Circulation
2006;113:1424–1433.

16. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simula-
tion study of the number of events per variable in logistic regression
analysis. J Clin Epidemiol 1996;49:1373–1379.

http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0001
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0001
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0001
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0002
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0002
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0002
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0002
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0003
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0003
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0003
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0004
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0004
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0004
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0004
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0004
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0004
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0005
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0005
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0005
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0005
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0005
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0006
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0006
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0006
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0006
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0007
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0007
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0007
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0008
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0008
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0008
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0008
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0008
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0009
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0009
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0009
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0009
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0009
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0010
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0010
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0010
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0010
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0011
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0011
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0011
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0012
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0012
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0012
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0012
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0012
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0012
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0013
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0014
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0014
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0014
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0014
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0014
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0015
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0015
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0015
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0015
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0015
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0016
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0016
http://refhub.elsevier.com/S0002-9149(19)31057-4/sbref0016

	Relation of Increasing QRS Duration Over Time and Cardiovascular Events in Outpatients With Heart Failure
	Methods
	Results
	Discussion
	Disclosures


