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Abstract 

 

Aims We aimed to investigate whether left bundle branch block (LBBB) is related to new-

onset left ventricle (LV) wall motion abnormalities during treatment in hypertensive patients 

with electrocardiogram (ECG) defined left ventricular hypertrophy (LVH).  

Methods and results 960 patients with essential hypertension and ECG-LVH participating in 

the LIFE Echo Sub-study were investigated at baseline and annually with echocardiography, 

during randomized antihypertensive therapy. After excluding patients with LV wall motion 

abnormalities at baseline and patients developing new-onset LBBB during study time, we 

investigated 784 patients. The participants with (n=32) and without (n=752) LBBB were 

similar regarding most baseline variables. Logistic regression models controlling for LV mass 

index, Framingham risk score, and randomized treatment assignment were used to assess the 

odds ratio of developing new-onset abnormal LV wall motion on annual follow-up 

echocardiograms. The likelihood of developing new global LV wall motion abnormalities in 

patients with LBBB was not higher compared to those without LBBB except at year 5 

(p=0.002). The likelihood of developing new segmental LV wall motion abnormalities in 

patients with LBBB was however higher compared to patients without LBBB after 1 year 

(OR=3.1, 95% CI=0.7-14.2, p=0.173); 2 years (OR=6.9, 2.1-22.4, p=0.003); 3 years (OR=5.3, 

2.0-14.3, p<0.001), 4 years (OR=4.0, 1.6-10.3, p=0.003 and 5 years (OR=4.1, 1.0-16.2, 

p=0.394) of treatment. 

Conclusion Among patients with ECG-LVH, undergoing antihypertensive treatment, the 

presence of LBBB independently identifies individuals with approximately 3 to 7-fold greater 

odds of developing new segmental abnormal LV wall motion. These findings suggest that 

LBBB may be a marker for progressive myocardial disease. 
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Introduction 

The presence of left bundle branch block (LBBB) in hypertensive patients with 

electrocardiographic (ECG) defined left ventricle (LV) hypertrophy (LVH) is associated with 

worse global and regional LV systolic function and more abnormal LV filling without more 

severe LVH by echocardiography [1]. Further, LBBB is related to increased risks of 

cardiovascular mortality, all-cause mortality and congestive heart failure, without a higher 

risk of myocardial infarction (MI) [1]. However, it is uncertain whether LBBB is also 

associated with increased risk of developing new segmental and global abnormal LV wall 

motion that is consistent with MIs, which may not be detected clinically because ECG signs 

of MI are masked by the presence of LBBB. 

Thus, the present study aimed to investigate the association of LBBB with new onset 

global and segmental LV wall motion abnormalities detected by echocardiography in 

hypertensive patients with ECG defined LVH participating among the 960 patients in the 

LIFE Echocardiographic Sub-study.  

 

Material and methods 

Participants and study design 

The LIFE study design, inclusion and exclusion criteria, baseline characteristics, and the main 

results of the LIFE study have been previously published [2-4]. Participants in the LIFE study 

were men and women between 55 and 80 years of age with previously untreated or treated 

essential hypertension, and ECG defined LVH. All patients had initial sitting diastolic blood 

pressure 95 to 115 mm Hg or systolic blood pressure 160 to 200 mm Hg after 1-2 weeks of 

single-blind placebo run-in treatment. Blood pressure and heart rate were measured with 

standardized techniques with patients seated for 5 min. All participants were asked about 

alcohol intake, smoking habits, exercise level and employment history. Weight and height 
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were measured. Past medical history was taken, and a physical examination was performed to 

detect concomitant disease. Laboratory tests including hemoglobin, serum sodium, potassium, 

creatinine, uric acid, total HDL cholesterol, and glucose levels were performed in central 

laboratories [3].  

  Participants in LIFE were randomly assigned to losartan- or atenolol-based regimens 

and they were followed through a mean of 4.8 years for the occurrence of a primary 

composite endpoint of cardiovascular death, stroke or myocardial infarction, as previously 

reported in detail [4].  

The LIFE study protocol was approved by relevant local ethics committees and 

performed in accordance with the Declaration of Helsinki. The study was overseen by an 

independent data and safety monitoring board and steering committee. All participants gave 

written informed consent [4]. 

 

Electrocardiographic diagnosis of left ventricle hypertrophy and left bundle branch block 

In LIFE, all screening and in-study ECGs had a paper speed of 50 mm/sec and were read at a 

central laboratory for LVH criteria and Minnesota coding located at the Sahlgrenska 

University Hospital/Östra in Göteborg, Sweden.  Study ECGs were performed at baseline, 6 

months and then yearly until year 5.  ECG diagnosis of LVH was defined by Cornell voltage-

duration product (+ 6 mm in women) >2440 mm x msec or Sokolow-Lyon voltage >38 mm 

criteria [4-6].  LBBB was defined by the standard ECG criteria (Minnesota code 7.1) as 

follows: QRS duration of at least 0.120 sec in the presence of sinus or supraventricular 

rhythm, QS or rS complex in lead V1, and R-wave peak time of at least 0.06 s in leads I, V5, 

or V6 associated with the absence of a Q-wave in the same lead. New onset LBBB was 

diagnosed by these criteria in follow-up ECGs. In the current analysis, patients with new-
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onset LBBB, detected on ECG at years 1-5, were excluded because of the complexity of their 

contribution with cross-over status if maintained in statistical analyses. 

 

ECG readings and the echocardiographic sub-study 

The LIFE Echocardiographic Sub-study consisted of 960 patients, 11% of the entire LIFE 

population. Among participants in the echocardiographic sub-study, a total of 932 patients 

with LBBB diagnostic information from baseline ECG and LV motion assessment on 

baseline echocardiographic studies were eligible for the current study. After exclusion of 122 

patients with LV wall motion abnormalities at baseline and 26 patients developing LBBB 

during the study, 784 patients constituted the study population (Figure 1). 

 

Echocardiographic methods 

Echocardiograms were performed annually for 5 years, at 47 selected sites in 7 countries, and 

video recordings were read blindly at Weill Cornell Medical Center. LV end-diastolic internal 

dimension and wall thickness were measured based on American Society of 

Echocardiography recommendations. LV mass was calculated from end-diastolic LV 

measurements by an anatomically validated formula (r=0.90) with good inter-study 

reproducibility (r=0.93).  LV wall motion was evaluated by 2D and M-mode 

echocardiography images. Standard methods were used to calculate LV systolic fractional 

shortening, ejection fraction and circumferential end-systolic wall stress (ESS) [7]. The 

method of Teichholz et al [8] was used to calculate stroke volume from linear LV dimensions, 

as the difference between LV end-diastolic and end-systolic volume [7].  

 

Wall motion assessment 
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A visual, semi-quantitative method in parasternal long-axis, short-axis, and apical views was 

used to assess wall motion [9]. The left ventricle was divided into 5 segments at the base and 

at papillary muscles (anterior and inferior septum; anterior, lateral and inferior walls) and four 

apical segments (septum, anterior, lateral and inferior walls), according to the Mayo Clinic 

criteria [10]. Each segment with normal thickening (≥ 30%) was given a score of 4.5; scores 

of 3.5, 2.5 and 1.5 were given to mildly (wall thickening, 20%-29%), moderately (wall 

thickening, 10%-19%), and severe (wall thickening, 10%) hypokinetic segments, respectively, 

and 0 was given to akinetic, and -1 to dyskinetic segments [11]. Normal wall motion was 

assigned if the wall thickening was preserved in patients with LBBB [11]. If segmental wall 

motion abnormalities were present in two contiguous segments in a vascular territory, they 

were considered significant, while global wall motion abnormalities were identified when all 

segments were hypokinetic [10]. The presence of segmental and global wall motion 

abnormalities was examined regularly at 1, 2, 3, 4 and 5 years after study enrollment, and the 

results were reported as dichotomous variables.  

 

Statistical analysis 

Data management and analysis were performed using SPSS 25.0 (SPSS, Chicago, Illinois, 

USA) software by two of the authors (IMS, KW). Results were presented as mean ± SD for 

continuous variables and proportions for categorical variables. Pearson’s Chi-square test was 

used to determine differences in categorical variables. Independent-samples T-tests were used 

to determine differences in continuous variables. Logistic regression models were adjusted for 

covariates, including randomized treatment assignment, baseline Framingham risk score, and 

LV mass index measured relevant to the specific ECG evaluation, in order to determine the 

independent relation of LBBB with new onset global or segmental abnormal LV wall motion. 

Two-tailed p<0.05 was considered statistically significant. 
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Results 

Patient’s characteristics 

The present analysis included 784 hypertensive patients with ECG-LVH and ECG 

characterization of the presence or absence of LBBB on baseline ECG. Table 1 shows the 

clinical characteristics of the 32 patients with LBBB and 752 patients without LBBB.  

The participants with and those without LBBB were similar in age, gender distribution, body 

mass index, number of smokers, systolic and diastolic blood pressures, prevalence of 

diabetes, history of atrial fibrillation and history of cardiovascular diseases (all p>0.05). The 

patients in the LBBB group had a faster heart rate compared to the patients without LBBB 

(p<0.05) at baseline, but at years 1-5 during follow-up there were no significant differences in 

heart rate or blood pressure between the groups (Table 2).  

 

Global left ventricular systolic function  

Global LV systolic function of the patients with and without LBBB is presented in Table 3. 

The LBBB group had significantly lower global LV systolic function, measured by LV 

fractional shortening, midwall shortening and LV stroke volume (all p<0.05). Moreover, the 

LBBB group also had non-significant trends toward lower ejection fraction and stress-

corrected midwall shortening (all p>0.05).  

 

Relation of LBBB to global wall motion abnormalities 

The likelihood of developing new global LV wall motion abnormalities in patients with 

LBBB was not higher compared to those without LBBB after 1-5 years of antihypertensive 

treatments, without adjustment (all p>0.05, Table 4). Yet, after adjusting for LV mass index, 

Framingham risk score and randomized treatment assignment, the odds ratio of developing 

new global LV wall motion abnormalities was significant for year 5 (p=0.002). The fractions 
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of patients in percent who had developed new global LV wall motion abnormalities yearly in 

the study are shown in Figure 2. 

 

Relation of LBBB to segmental wall motion abnormalities 

The likelihood of developing new segmental LV wall motion abnormalities in the patients 

with LBBB was higher compared to those without LBBB after 1-5 years of antihypertensive 

treatment, without adjustment (p<0.05 for year 2-5, Table 5). After adjusting for LV mass 

index, Framingham risk score and randomized treatment assignment, the odds ratio of 

developing new segmental LV wall motion abnormalities, was significant for year 2-4, but 

not for year 5 (p=0.394). The fractions of patients in percent who had developed new 

segmental LV wall motion abnormalities yearly in the study are shown in Figure 3. 

 

Discussion 

Our study shows that among hypertensive patients with ECG-LVH, the presence of LBBB 

independently identified individuals with 3 to 7-fold higher odds of developing new onset 

segmental abnormal LV wall motion during 1-5 years of follow-up. 

Although it is already known that LBBB increases the cardiovascular and all-cause 

mortality among hypertensive patients with ECG-LVH [1], the present analysis provides 

evidence that LBBB also increases the risk of developing new segmental LV wall motion 

abnormalities among these patients. Analogous to our results, Li et al. [7] reported that 

hypertensive patients with ECG-LVH and LBBB had decreased wall motion scores in the 

anterior septum, inferior septum and inferior wall of the LV in cross-sectional comparison 

with patients without LBBB.  

Thus, our results are consistent with the prior observations that LBBB influences LV 

function and wall motion. Previous analyses have shown that the LV function and wall 
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motion are altered in several ways in patients with LBBB; this includes reduced global and 

regional LV systolic function [7], reduced diastolic filling [12], increased LV end-diastolic 

diameter [13], abnormal early systolic movement of the interventricular septum [14] and 

reduced regional ejection fraction [15]. However, the potential reasons for these alterations 

are not clear. Li et al. [7] reported no significant difference in the extent of anatomic LVH in 

the patients with and the patients without LBBB in their analysis, and therefore it is important 

to take into account other factors as contributing elements to the detected LV wall motion 

abnormalities in our longitudinal study.  

A potential interesting finding of our study was that the group of patients with LBBB 

had significantly increased heart rate at baseline compared to patients without LBBB. The fact 

that the LBBB group also showed parameters of reduced LV systolic function at baseline 

(reduced fractional shortening, reduced ejection fraction, reduced midwall shortening, stress-

corrected midwall shortening and reduced stroke volume), suggests that the increased heart 

rate at baseline could be a consequence of established reduced LV systolic function. The 

increased heart rate would increase cardiac oxygen demand, in turn predisposing to further 

reduction of LV function [16]. This scenario is consistent with a previous observation [17] 

that every 10 beats/min higher heart rate among hypertensive patients predicted a 45 % 

increased risk of developing new onset heart failure. Correspondingly, among hypertensive 

patients, an increased heart rate could reflect subclinical damage to the LV, as a compensation 

for reduced LV stroke volume [17]. In addition higher heart rate may be associated with 

coronary plaque disruption, and thus with the development of MIs [18]. It is also known that 

an increased heart rate is not only related to increased myocardial oxygen demand, but also to 

decreased myocardial blood flow to areas with coronary vasoconstriction [17]. Hence, higher 

heart rate in patients with LBBB could precede MIs. However, at follow-up (years 1-5) heart 
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rate, as well as blood pressure, did not differ between the two groups, arguing against that 

differences in these variables could easily explain our main findings. 

Based on our analysis, one may consider unrecognized MIs to be a part of the reason 

for the incident LV wall motion abnormalities in hypertensive patients with ECG-LVH and 

LBBB. Several studies have demonstrated an association between LBBB and the 

development of MI [5, 13, 19]. One study revealed that LBBB in patients with coronary 

artery disease is associated with abnormalities in LV contractility [20]. Also, it is well known 

that MIs often cause wall motion abnormalities [10, 11]. In another analysis in the LIFE 

echocardiographic sub-study, it was found that MI was 2- to 3-fold more common among 

hypertensive patients with LVH that had segmental or global wall motion abnormalities, than 

among similar patients with normal LV systolic function [11]. This could imply that the wall 

motion abnormalities, in this case, may be a sign of prior MIs. Further, segmental wall motion 

abnormalities could be identified in up to one-third of patients with possible coronary artery 

disease but without verified MI [21]. Thus, clinically silent MIs may be an explanation for 

incident wall motion abnormalities detected in the present study. Up to one-third of all acute 

MIs present without evident chest pain and may not exhibit diagnostic Q-waves [22]. Thus, it 

is possible that the wall motion abnormalities identified in the present investigation may 

represent damage caused by clinically silent and undetected MIs between baseline and follow-

up echocardiograms.   

Nevertheless, some studies suggest that abnormal ventricular motion develops in 

patients with LBBB because of other reasons than previous MIs. Grines et al. [15] described 

that LBBB causes the LV to be activated from the right, thereby delaying the activation of the 

LV, so that LV systole is delayed and LV diastole shortened. This leads to abnormal 

movement of the interventricular septum, and subsequently reduced ejection fraction and 

global altered LV function [15]. Furthermore, Williams et al. [23] showed that segmental wall 
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motion abnormalities are common in patients with LBBB, where established coronary artery 

obstruction has been excluded by coronary angiography. They concluded that the observed 

abnormal wall motion must be caused by altered ventricular activation, instead of by 

myocardial fibrosis after prior MIs [23].  Similarly, Li et al. [1] reported that LBBB was not 

associated with an increased probability of developing clinically diagnosed MIs. However, 

they also proposed that the reason for this could be masking of standard ECG signs of 

necrosis of the myocardium, because of concomitant LBBB on the ECG [1].  

Various studies have described that it can be challenging to diagnose both acute and 

prior MIs in the presence of LBBB on the ECG [24-26]. In the acute phase, this occurs 

because patients with LBBB may display ST-segment alterations, due to repolarization delays 

in the LV [25]. LBBB can also conceal MIs, due to altered depolarization sequence through 

the first 0.04 s of the QRS complex, which leads to failure to develop characteristic Q-waves 

[24]. Thus, LBBB can mimic or mask acute MIs. This is critical in patients with acute chest 

pain that do not have a previous ECG to compare with.  

At the same time, the development of segmental wall motion abnormalities among 

patients with LBBB in our study may help explain the previously reported association of 

LBBB with increased risk of subsequent heart failure [19, 27-29]. Grines et al. [15] reported 

that patients with LBBB display reduced contribution of the septal motion to the ejection 

fraction. Similarly Dhingra et al. [30] observed that a prolonged QRS-interval is correlated 

with a reduced LV fractional shortening. In another investigation Dhingra et al. [31] 

demonstrated that in patients without previous MI or heart failure, LBBB is associated with 

increased LV-mass, LV diastolic diameter, and reduced fractional shortening. As Li et al. [7] 

concluded in their study, there is an association between LBBB and LV dysfunction in 

hypertensive patients with ECG-LVH, and this may lead to the subsequent development of 

congestive heart failure.  
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There are certain limitations to our study. First of all, it is a post-hoc analysis and our 

data are limited to elderly patients, mostly Caucasians, with hypertension and left ventricle 

hypertrophy; though these may be the typical patients with LBBB. Further, coronary 

angiography was not performed as a part of the study protocol to detect coronary heart disease 

including MI except in routine clinical work when hospitalized. Our study included a limited 

number of participants, and it does not show increased odds of developing new global LV 

wall motion abnormalities. The reason for this could be that segmental LV wall motion 

abnormalities develop before global wall motion abnormalities; hence our results may detect 

the early changes with limited power to detect the global changes. We may speculate whether 

global LV wall motion abnormalities might develop later in the patients with LBBB included 

in our study, as indicated by the difference that appeared at year 5.  

 

Conclusions 

Among hypertensive patients with ECG-LVH, the presence of LBBB independently identifies 

individuals with 3 to 7-fold greater odds of developing new abnormal segmental LV wall 

motion after 1-5 years of systematic antihypertensive therapy. These findings suggest that 

LBBB may be a marker for sustained and progressive myocardial disease, ischemic or non-

ischemic, in hypertensive patients with LVH despite treatment. 
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Table 1.   Clinical characteristics of participants in the LIFE Echo Sub-Study with or without 

left bundle branch block (LBBB) at baseline and throughout 

Variables  

No LBBB With LBBB  

P-value  
(n=752) (n=32) 

    

Gender (%, women)  43.2 56.3 0.146 

Age (years)  65.5±7.0 67.3±7.0 0.167 

Height (cm) 169.3±9.4 166.4±8.8 0.091 

Weight (kg) 78.0±13.6 73.7±9.5 0.077 

Body mass index (kg/m2) 27.2±4.3 26.7±3.6 0.501 

1Obesity (%) 22.1 12.5 0.196 

Clinic systolic pressure (mmHg) 173.5±21.0 173.3±18.0 0.945 

Clinic diastolic pressure (mmHg) 95.3±11.7 92.9±8.5 0.268 

Pulse pressure (mmHg) 75.0±15.4 80.1±12.5 0.066 

Heart rate (beats/min) 67.7±11.6 72.3±11.3 0.027 

Smokers (%) 20.8 18.8 0.782 

History of diabetes (%) 10.5 9.4 1.0 

History of cerebral vascular 

accident (%) 
4.7 6.3 0.659 

History of cardiovascular disease 

(%) 
21.7 31.3 0.201 

History of atrial fibrillation (%) 2.4 3.1 0.551 

Framingham risk score 22.4±9.3 20.7±9.1 0.301 

 

  

                                                        
1 Obesity defined as body mass index > 30.0 kg/m2 
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Table 2. Blood Pressure and heart rate in the study groups through years 1-5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Variables  
No LBBB 

With 

LBBB  P-value  

(n=752) (n=32) 

    

Year 1     

Systolic blood pressure (mmHg) 150.2±19.5 151.4±19.7 0.743 

Diastolic blood pressure (mmHg) 84.1±10.6 81.1±7.9 0.141 

Heart rate (beats/min) 62.4±11.7 62.3±7.8 0.932 

Year 2    

Systolic blood pressure (mmHg)  148.6±19.6 152±16.7 0.365 

Diastolic blood pressure (mmHg)  83.5±9.9 81.4±7.0 0.266 

Heart rate (beats/min) 62.7±12.5 59.6±8.8 0.205 

Year 3    

Systolic blood pressure (mmHg)  147.3±19.6 153.6±19.7 0.095 

Diastolic blood pressure (mmHg) 82.7±10.0 80.3±8.9 0.206 

Heart rate (beats/min)  62.8±14.7 63±9.8 0.964 

Year 4    

Systolic blood pressure (mmHg) 145.9±18.6 142.8±13.0 0.427 

Diastolic blood pressure (mmHg)  81.7±9.7 78.1±8.0 0.079 

Heart rate (beats/min) 62.7±11.4 65.6±13.1 0.249 

Year 5    

Systolic blood pressure (mmHg) 146.4±19.2 146.8±18.6 0.948 

Diastolic blood pressure (mmHg) 81.9±9.3 81.5±8.9 0.880 

Heart rate (beats/min)  62.9±12.4 67.7±11.5 0.171 
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Table 3.   Global left ventricle systolic function in the LIFE Echo Sub-Study patients with or 

without left bundle branch block (LBBB) at baseline and throughout 

 

  
No LBBB 

With 

LBBB  P-value  

(n=752) (n=32) 

    

Fractional shortening (%) 34.7±4.7 33.0±4.6 0.045 

Ejection fraction by 2D/M-mode from 

Teichholz (%) 

63.2±6.6 60.9±6.7 0.054 

Ejection fraction from wall motion score 

sum (%) 

63.0±0 63.0±0 NS 

Midwall shortening (%) 15.8±1.9 15.1±2.0 0.035 

Stress-corrected midwall shortening (%) 98.2±12.4 93.8±11.9 0.056 

Pulse pressure/stroke volume (mmHg/ml) 1.0±0.3 1.2±0.3 0.019 

Stroke volume by Doppler (ml) 78.7±17.1 69.8±11.7 0.007 

Stroke volume by 2D/M-mode from 

Teichholz  (ml)  

82.0±16.1 76.5±15.2 0.057 

 
      

NS = not significant
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Table 4. Number of patients with and without left bundle branch block (LBBB) who yearly presented with new onset global  

left ventricle (LV) wall motion abnormalities in the LIFE Echo Sub-study 

 Abnormal 

Global LV wall 

motion 

No LBBB 

(n=752) 

With 

LBBB 

(n=32)  

Odds 95% 

Confidence 

Interval 

Unadjusted 

P-value 

2Adjusted 

P-value 

3Adjusted 

P-value Ratio 

Year 1 

 

18/686 

 

1/29 1.3 0.2-10.3 0.788 0.754 0.968 
  

Year 2 

 

12/638 

 

1/28 1.9 0.2-15.4 0.534 0.486 0.455 
  

Year 3 

 

23/595 

 

1/24 1.1 0.1-8.4 0.940 0.864 0.827 
  

Year 4 

 

4/577 

 

0/21 0.97 0.95-0.98 0.999 0.999 1.0 
  

Year 5 

 

23/278 

 

3/12 3.7 0.9-14.6 0.062 0.057 0.002 
  

                                                        
2 Adjusted for Framingham risk score and randomized treatment assignment 
3 Adjusted for changes in LV mass index, Framingham risk score and randomized treatment assignment  
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Table 5. Number of patients with and without left bundle branch block (LBBB) who yearly presented with new onset segmental  

left ventricle (LV) wall motion abnormalities in the LIFE Echo Sub-study 

 Abnormal 

Segmental LV wall 

motion 

No LBBB 

(n=752) 

With 

LBBB 

(n=32)  

Odds 95% 

Confidence 

Interval 

Unadjusted 

P-value 

4Adjusted 

P-value 

5Adjusted 

P-value Ratio 

Year 1 

 

16/686 

 

2/29 3.1 0.7-14.2 0.144 0.131 0.173 
  

Year 2 

 

15/638 

 

4/28 6.9 2.1-22.4 0.001 0.001 0.003 
  

Year 3 

  

35/595 

 

6/24 5.3 2.0-14.3 0.001 0.001 <0.001 
  

Year 4 

  

64/577 

 

7/21 4.0 1.6-10.3 0.004 0.002 0.003 
  

Year 5 

  

21/278 

 

3/12 4.1 1.0-16.2 0.046 0.029 0.394 
  

 

                                                        
4 Adjusted for Framingham risk score and randomized treatment assignment 
5 Adjusted for changes in LV mass index, Framingham risk score and randomized treatment assignment 
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Figure legends 

 

Figure 1 

Flowchart of the present study showing selection of participants to be investigated 

LBBB=left bundle branch block 

 

Figure 2 

Percent of patients who developed new onset abnormal global left ventricle wall motion in 32 

patients with left bundle branch block (LBBB) vs. 752 patients who remained without LBBB 

yearly through 5 years of participation in the LIFE Study 

 

Figure 3 

Percent of patients who developed new onset abnormal segmental left ventricle wall motion 

in 32 patients with left bundle branch block (LBBB) vs. 752 patients who remained without 

LBBB yearly through 5 years of participation in the LIFE Study 
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Figure 1 
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Figure 2 

 

* P-value <0.05.  
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Figure 3 

 

 
 

* P-value <0.05. ** P-value <0.001 
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