
Screening Entire Healthcare System ECG Database: Association 
of Deep Terminal Negativity of P wave in lead V1 and ECG 
Referral with Mortality

Allison Junell, BS*,1, Jason Thomas, BS*,2, Lauren Hawkins, BS2,3, Jiri Sklenar, PhD2, 
Trevor Feldman, BS1,2, Charles A. Henrikson, MD, MPH, FHRS2, and Larisa G. 
Tereshchenko, MD, PhD, FHRS2

1Oregon Health and Science University, School of Medicine, Portland, OR

2Knight Cardiovascular Institute, Oregon Health and Science University, Portland, OR

3Emory University, Atlanta, GA

Abstract

Background—Each encounter of asymptomatic individuals with the healthcare system presents 

an opportunity for improvement of cardiovascular disease (CVD) awareness and sudden cardiac 

death (SCD) risk assessment. ECG sign deep terminal negativity of the P wave in V1 (DTNPV1) 

was shown to be associated with an increased risk of SCD in the general population.

Objective—To evaluate association of DTNPV1 with all-cause mortality and newly diagnosed 

atrial fibrillation (AFib) in the large tertiary healthcare system patient population.

Methods—Retrospective double cohort study compared two levels of exposure (automatically 

measured amplitude of P-prime (Pp) in V1): DTNPV1 (Pp from −100μV to −200μV) and 

ZeroPpV1 (Pp=0). An entire healthcare system (2010–2014) ECG database was screened. Medical 

records of children and patients with previously diagnosed AFib/atrial flutter (AFl), implanted 

pacemaker or cardioverter-defibrillator were excluded. DTNPV1 (n=3,413) and ZeroPpV1 

(n=3,405) cohorts were matched by age and sex. Primary outcome was all-cause mortality. 

Secondary outcomes were newly diagnosed AFib/AFl. Median follow-up was 2.5 y.

Results—DTNPV1 was associated with all-cause mortality (HR 1.95(1.64–2.31); P<0.0001) and 

newly diagnosed AFib (HR 1.29(1.04–1.59); P=0.021) after adjustment for CVD, comorbidities, 

other ECG parameters, medications, and index ECG referral. Index ECG referral by a cardiologist 

was independently associated with 34% relative risk reduction of mortality (HR 0.66(0.52–0.84); 

P=0.001), as compared to ECG referral by a non-cardiologist.
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Conclusion—DTNPV1 is independently associated with twice higher risk of all-cause death, as 

compared to patients without P prime in V1. Life-saving effect of the index ECG referral by a 

cardiologist requires further study.
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Introduction

In the United States, up to 450,000 people per year die suddenly, an average of 1 death every 

70 seconds[1]. Estimated 347,000 out-of-hospital sudden cardiac arrests (SCA) in adults 

occur annually in the United States[1]. Survival to discharge remains low (7–8%) in the last 

three decades[2], although a positive trend for improvement was observed recently[3]. It was 

previously shown that in more than half of sudden cardiac death (SCD) cases, SCA is the 

first manifestation of cardiovascular disease (CVD)[4]. However, recent findings of the 

OregonSUDS study[5] showed that about a half of SCA victims experienced non-specific 

symptoms within four weeks before SCA, which often recurred within 24 hours before 

SCA[5]. Importantly, patients’ awareness of CVD significantly improved survival of 

SCA[5]. Patients who were aware of their cardiovascular condition were more likely to call 

911 before SCA, while those who had no previously diagnosed CVD ignored their 

symptoms[5]. Thus, timely diagnosed CVD and patient education on determined risk of 

SCD may save lives. Each encounter of asymptomatic individuals with the healthcare 

system presents an opportunity for improvement of CVD awareness and SCD risk 

assessment, which is currently underutilized.

The resting 12-lead electrocardiogram (ECG) is a commonly used diagnostic test. A large 

multicenter study (PRIMERI)[6] demonstrated the feasibility of automated screening of the 

entire healthcare system ECG database to identify individuals at increased risk of death. Our 

group recently showed that an easily recognizable ECG sign deep terminal negativity of the 

P wave in V1 (DTNPV1) represents an epiphenomenon of a fibrotic heart[7], and is 

independently associated with increased risk of all-cause and CVD mortality, as well as 

death due to ischemic heart disease[8]. Moreover, in a large community-dwelling 

prospective cohort study[9], DTNPV1 was independently associated with a 2.5-fold 

increased risk of SCD and a 5-fold increased risk of incident atrial fibrillation (AFib)[9]. 

However, the association of DTNPV1 with all-cause mortality and newly diagnosed AFib in 

an entire healthcare population has not been previously studied. We hypothesized that 

DTNPV1 is associated with increased all-cause mortality and newly diagnosed AF in a large 

tertiary health system patient population.

Methods

Study Population

We conducted a retrospective double-cohort study. An Institutional Committee on Human 

Research (Oregon Health and Science University [OHSU] Institutional Review Board) 

approved this study. Double-cohort study design allows comparison of two different levels 
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of exposure (amplitude of P-prime in V1). One cohort was exposed to the potential risk 

factor (DTNPV1 cohort), and another cohort experienced no exposure (Zero PpV1 cohort). 

We screened all 12-lead ECGs recorded at the OHSU healthcare system over 4 years 

(August 3, 2010–July 7, 2014) and comprised cohorts according to inclusion and exclusion 

criteria.

DTNPV1 cohort included OHSU patients with DTNPV1 on index baseline ECG. DTNPV1 

was defined as the presence of biphasic P wave (positive/negative) in V1 with the amplitude 

of the terminal negative phase >100 μV. Exclusion criteria were: (1) age < 18 y; (2) 

previously diagnosed AFib or atrial flutter (AFl); (3) implanted pacemaker or implantable 

cardioverter-defibrillator (ICD); (4) concomitant non-cardiac disease with high likelihood of 

death within 1 year of follow-up; (5) P-prime amplitude in lead V1 below −200 μV (to 

eliminate risk of ECG measurement errors).

Zero PpV1 cohort included OHSU patients without P-prime wave in V1 on index baseline 

ECG, randomly selected from the entire OHSU ECG MUSE (GE Marquette, Milwaukee, 

WI) database in the same time period (August 3, 2010–July 7, 2014). Exclusion criteria were 

the same as for DTNPV1 cohort. To minimize confounding effect of age and sex, we 

randomly matched cohorts by age and sex 1:1.

Electrocardiogram Analysis: Deep Terminal Negativity of P-prime in V1

Standard 12-lead ECGs were automatically analyzed by the 12SL algorithm (GE Marquette, 

Milwaukee, WI). The amplitude of the terminal negative phase of P wave in V1 was 

measured automatically. We defined the presence of DTNPV1 if the amplitude of the 

terminal negative phase of a biphasic P wave in lead V1 exceeded 100 μV (Figure 1), but did 

not exceed 200 μV (to ensure exclusion of measurements errors). For reference, 100 μV = 

0.1 mV = 1 mm (1 small box). In addition, heart rate, QTc interval, and PR interval were 

measured automatically by the 12SL algorithm, as well.

Definition of clinical characteristics

Baseline demographic and clinical characteristics were obtained from the OHSU Epic 

electronic medical record (EMR), active problem list. The International Classification of 

Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) was used to capture specific 

clinical conditions. As missing and incorrectly coded data have been previously reported in 

studies of the databases research quality[10, 11], we used the recommended combination of 

ICD-9-CM codes and clinical data[12–14], which were captured during the diagnosis and 

treatment process[12, 13]. To enhance the ICD-9-CM code data, we added historical 

patients’ medications lists, and referring provider identity of the index ECG.

Each patient’s entire medication history available in the EMR was reviewed to evaluate if 

the patient was ever prescribed medications of any kind by at OHSU. Historical patient 

medication lists were then assessed for presence or absence of 68 individual cardiovascular 

medications - both generic and brand name(s) classified as either (1) currently taking, (2) 

discontinued, or (3) never prescribed, and grouped by drug class.
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Effect of patient management approach at the time of index ECG

In order to evaluate potential effects of the management approach at the time of index ECG, 

we assessed whether index ECG was referred by a cardiologist or non-cardiologist. In order 

to determine whether index ECG was referred/requested by a cardiology team member, a list 

of all personnel employed by the OHSU Cardiology Department/Knight Cardiovascular 

Institute at any point from January 1st, 2010–December 31st, 2014 was compared against the 

referring provider listed in the index ECG order form, as recorded in the MUSE database. 

Referring provider names were searched both backwards and forwards (firstName lastName, 

lastName firstName) and checked for common spelling errors. Patients with an index ECG 

referral returning a match to any Cardiology Department employee (including Cardiology 

Fellows) were defined as having an index ECG referral by a cardiologist. The absence of a 

match was defined as a referral by a non-cardiologist and blank referral fields or fields 

without enough information to determine provider identity were defined as unknown. In 

addition, we identified ECGs that were referred by any Intensive Care Unit (ICU), Trauma, 

or emergency department (ED), as well as ECGs that were referred from the Intensive 

Cardiac Care Unit (CCU).

Definition of the presence of manifested or subclinical cardiovascular disease

Whether or not a patient had CVD or its risk factors (subclinical CVD) was defined based on 

the presence of at least one of the following conditions: (1) history of, or newly diagnosed 

CVD, or newly (during follow-up) implanted ICD/pacemaker (by ICD-9-CM codes), (2) 

index ECG referral by cardiologist, (3) current use of medications for treatment or 

prevention of CVD (ACEi/ARBs, BB, CCA, nitrates/hydralazine, diuretics, statins, 

antiarrhythmics, anticoagulants [including heparin], antiplatelets [including aspirin]).

Follow-up and Primary Study Outcome

Cohorts were followed retrospectively via the review of the OHSU Epic EMR. All-cause 

mortality served as the primary outcome. Deaths reported in the EMR or identified by 

searching the Social Security Death Master File were considered if they occurred by 

February 26, 2015. Newly diagnosed AFib and newly diagnosed AFl served as the 

secondary outcomes. Newly diagnosed AFib and AFl were identified via review of Epic 

EMR as newly appearing diagnoses during the retrospective follow-up period.

Statistical Analysis

Statistical analyses were performed using STATA 14 (StataCorp LP, College Station, TX). 

Continuous variables were reported as mean ±standard deviation (SD) after verification of 

normal distribution. To compare characteristics of two cohorts with different level of 

exposure (P-prime in V1 amplitude: zero PpV1 vs. DTNPV1), the Pearson chi-square test 

was used to compare categorical variables, and two-sample t-test was used to compare 

continuous variables. Unadjusted Kaplan-Meier survivor function was plotted for primary 

and secondary outcomes. The unadjusted log-rank statistic was computed to test the equality 

of survival functions across two cohorts. Cox proportional hazards models quantified the 

association between exposure and primary outcome (all-cause mortality). Three Cox 

regression models were constructed. Model 1 was minimally adjusted by age and sex, and 
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quality control metric (prescription of any medication at any time in the medical history). 

Model 2 was, in addition, adjusted by prevalent coronary heart disease (CHD), heart failure 

(HF), history of myocardial infarction (MI), coronary artery bypass grafting (CABG), newly 

(during follow-up) implanted pacemaker or ICD, history of comorbidities (diabetes, chronic 

obstructive pulmonary disease (COPD), chronic kidney disease (CKD), chronic liver 

disease), and ECG parameters (heart rate, PR and QTc intervals). In order to evaluate the 

potential effect of ever diagnosed and treated CVD or its risk factors, model 3 was, in 

addition, adjusted for the historical (current or discontinued) use of medications 

(angiotensin-converting-enzyme inhibitors (ACEi)/angiotensin II receptor blockers (ARBs), 

beta-blockers (BB), antiarrhythmics, calcium channel blockers (CCBs), diuretics, 

antiplatelets (including aspirin), anticoagulants (including heparin), lipid-lowering drugs, 

and nitrates/hydralazine), and index ECG referral from cardiologist.

In addition, we constructed Model 4 to evaluate joint association of (1) DTNPV1, (2) index 

ECG referral as a proxy for management approach at the time of index ECG, and (3) 

presence of manifested or subclinical CVD as defined above, with all-cause mortality. 

Model 4 was adjusted for age, sex, and the use of any medication at any time in the medical 

record history (a proxy for OHSU healthcare system utilization).

Due to the retrospective nature of the study, we were not able to accurately determine the 

date of incident AFib/AFl. Thus, logistic regression analysis was performed to study the 

association between exposure and secondary outcomes. Three logistic regression models 

were constructed for each secondary outcome, adjusted for the same covariates as in the 

described above Cox models. A P-value of <0.05 was considered statistically significant.

To test the robustness of our findings, we conducted sensitivity analysis and repeated all 

described above analyses after exclusion of patients with index ECG recorded in the ED, and 

any ICU, including CCU.

Results

Study population

Study flow chart is presented in Figure 2. All ECGs acquired and stored at the OHSU 

healthcare system (including outpatient clinics) between August 3, 2010–July 7, 2014, from 

patients aged 18 to 100 years were reviewed in the MUSE ECG database. After exclusion of 

ineligible ECGs, 3,413 unique patient records comprised the DTNPV1 cohort, and 3,405 

age- and sex-matched unique patient records comprised the zero PpV1 cohort.

The study population (Table 1) was represented by middle-age adults with a relatively low 

prevalence of diagnosed CVD and comorbidities. The quality of the collected clinical data 

was satisfactory, as shown by a high percentage (>90%) of OHSU healthcare system 

utilization, demonstrated by prescription of at least one medication over the entire medical 

record history. At least one-third of patients were taking cardiovascular medications at some 

point in time in their medical history.
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As expected, individuals with DTNPV1 were more likely to have history of cardiac 

conditions (CHD, MI, HF) and its risk factors, used cardiovascular medications, had higher 

heart rate, longer QTc and PR intervals on index ECG, and were more likely to have a newly 

implanted ICD or pacemaker during follow-up, as compared to individuals in the zero PpV1 

cohort (Table 1). Interestingly, the index ECG in the DTNPV1 cohort was less likely to be 

requested by a cardiologist, as compared to the index ECG in Zero PpV1 cohort.

To evaluate the potential effect of patient management at the time of index ECG recording, 

we categorized patients based on the index ECG referral. For most patients (42%), index 

ECG was referred by non-cardiologists (Table 2), whereas cardiology team members 

requested index ECG for only 17% of patients, on average. Unfortunately, ECG referral was 

unknown for 41% of participants. Patients with an ECG referred by cardiology providers 

were more likely to have CVD history and were currently taking or previously had taken 

(discontinued) CVD medications (Table 2).

All-cause mortality

During a median follow-up time of 2.5 years (mean 2.5±1.2 years), a total of 750 deaths 

occurred (incidence 44.4 (95%CI 41.3–47.7) per 1,000 person-years. Mortality was more 

than twice higher in DTNPV1 cohort (incidence rate 62.4(95%CI 57.1–68.1) per 1,000 

person-years, as compared to Zero PpV1 cohort (incidence rate 28.7(95%CI 25.5–32.5) per 

1,000 person-years; P<0.0001. Unadjusted Kaplan-Meier analysis (Figure 3) showed 

significantly higher mortality in DTNPV1 cohort.

In minimally adjusted Cox regression analysis, DTNPV1 was associated with a two-fold 

increase in the risk of mortality (Table 3). Adjustment for CVD history, comorbidities, other 

index ECG parameters, use of medications, and index ECG referral very slightly attenuated 

the association of DTNPV1 with primary outcome (Models 2–3, Table 3).

Interestingly, index ECG referral was independently associated with the primary outcome 

(Figure 4): survival of patients was significantly better if index ECG was referred by a 

cardiologist, as compared with non-cardiologist (Figure 4A). The presence of manifested or 

subclinical CVD was associated with independent opposite effect: mortality was higher in 

patients with CVD (Figure 4B). All three predictors (DTNPV1, presence of manifested or 

subclinical CVD, and index ECG referral by a cardiologist) had an independent association 

with all-cause mortality in fully adjusted Cox regression model 4 (Table 3). Index ECG 

referral by a cardiologist was associated with 34% relative risk reduction, as compared to 

ECG referral by non-cardiologist. Stratified by cohort fully adjusted analyses (Model 4) 

association of index ECG referral was similar in both cohorts: in DTNPV1 (HR 0.69(0.51–

0.93); P=0.015), and in ZeroPpV1 (HR 0.63(95%CI 0.42–0.94); P=0.025). However, 

manifested or subclinical CVD was associated with increased mortality only in DTNPV1 

cohort (HR 1.34(95%CI 1.09–1.65); P=0.006), but not in the ZeroPpV1 cohort (HR 

1.02(95%CI 1.02–1.03): P=0.905).
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New atrial fibrillation and/or atrial flutter

In adjusted logistic regression analyses, DTNPV1 was significantly associated with newly 

diagnosed Afib and Afl (Table 4). Referral of index ECG was not associated with secondary 

outcomes in adjusted logistic regression analyses.

Sensitivity analyses

Association of DTNPV1 with all-cause mortality and Afib strengthened after exclusion of 

patients with index ECG recorded in the CCU, ICU, and the ED (Supplemental Tables 1 and 

2).

Discussion

This large retrospective double cohort study conveyed two major findings. First, the study 

validated the strong independent association of DTNPV1 with both all-cause mortality and 

AFib/AFl in the entire population of a large tertiary healthcare system. In addition, the study 

revealed an independent association of the index ECG referral with all-cause death. Index 

ECG referral by the cardiology providers was associated with 34% relative risk reduction of 

mortality, as compared to the index ECG referral by non-cardiology providers. Life-saving 

effect of index ECG referral by cardiologists was independent of an association of 

manifested or subclinical CVD and its medical management with increased risk of death; it 

was likely due to the effect of patients’ education and increased CVD awareness. Taken 

together, findings of our study call for the next step: randomized controlled trial (RCT) to 

test the efficacy of patient education for prevention of SCD.

Association of DTNPV1 with mortality and atrial fibrillation

DTNPV1 is a simplified ECG metric[7–9], originating from well-established ECG risk 

marker called P-terminal force, first developed by Morris et al[15] in 1964. DTNPV1 is 

particularly useful in that no calculations are necessary to determine its presence (Figure 1). 

DTNPV1, being easily visualized on ECG without requiring calculations can thus be a good 

surrogate for P-terminal force and, in consequence, be a simple marker to identify 

individuals in the general population at risk of poor outcomes[8, 9]. Importantly, we 

previously showed a strong association of DTNPV1 specifically with competing risk of 

SCD[9]. In the general adult population associated with DTNPV1, risk of SCD exceeded the 

risk of non-fatal CHD, HF, and stroke; only risk of AF exceeded the risk of SCD[9]. 

Mechanistically, DTNPV1 is an intermediate marker on the pathway linking cardiac 

fibrosis[7] with atrial and ventricular arrhythmias and SCD[16, 17]. Observed in this study 

strength of association of DTNPV1 with all-cause mortality was similar to previously 

reported[9] after similar adjustment: risk of death was approximately twice higher in 

DTNPV1 cohort. In our OHSU health system population, all-cause mortality (44.4 per 1000 

person-years) was at least 2.5 fold higher than all-cause mortality in the Atherosclerosis 

Risk in Communities (ARIC) cohort (17.2 per 1000 person-years)[9]. Assuming 

proportional increase of SCD rate, we can estimate that approximately 38% of all-cause 

deaths (n~281) in this study were SCDs.
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The strength of association of DTNPV1 with newly diagnosed AFib was weaker in this 

study, as compared to the previously reported[9] association of DTNPV1 with incident AFib. 

Such difference could be explained by differences in AFib secondary outcome data 

acquisition. As this study was a retrospective cohort, many incident AFib cases were likely 

missing.

Life-saving effect of patient education

Recent results of the OregonSUDS study showed that at least one-third of SCA victims have 

non-specific symptoms within hours, days and even weeks before SCA[5]. Unfortunately, 

SCA victims and their healthcare providers often ignore these symptoms. SCA victims who 

are aware that they have CVD are more likely to seek medical care after symptom onset and 

have significantly better survival after SCA. Therefore, diagnosing CVD and increasing 

awareness of the link between CVD and SCA is likely to improve SCA outcomes. Each 

contact a patient has with the healthcare system theoretically provides an opportunity for 

CVD screening/diagnosis and education. Feasibility of screening the entire healthcare 

system’s ECG databases has been previously demonstrated[6] and was validated in our 

study for DTNPV1 ECG marker. ECG is an inexpensive and widely available method to 

identify patients at increased risk of all-cause mortality.

Our study showed that the patients who had their index ECG referred by a cardiology team 

member had significantly better survival: relative risk of death was reduced by 34%, as 

compared to patients with index ECG referred by a non-cardiologist. This effect was 

independent of the effect of manifested or subclinical CVD diagnosis and treatment (Figure 

4), and was within the range of estimated rate of SCD in this population (38%). Relative risk 

reduction was also independent of the disease substrate, reflected by P-prime in V1: effect 

size was similar in both DTNPV1 and ZeroPpV1 cohorts. Therefore, we speculate that life-

saving effect of index ECG referral was likely due to the effect of patients’ education and 

increased CVD awareness. Life-saving effect of cardiac arrhythmia awareness has been 

recently demonstrated[18]. Risk of death nearly doubled in AFib patients who were unaware 

of having AFib[18]. Unfortunately, CVD awareness in the US is low[19]. The VIRGO study 

recently demonstrated that at best only half of acute myocardial infarction patients reported 

being aware of having CVD or its risk factors before their acute event hospitalization[19]. 

However, it is important to emphasize that this retrospective study was not specifically 

designed to measure the effect of patients’ education, and therefore, finding of the life-

saving effect of the index ECG referral by a cardiologist must be considered hypothesis-

generating, requiring further evaluation in a prospectively designed RCT.

The fact that presumed effect of patients’ education had a similar effect in both cohorts 

raised a question whether ECG screening and identification of individuals at increased risk 

of death might be useful, or, instead, education should be delivered to every individual, 

regardless of their risk level. This hypothesis should be tested in RCT as well. We speculate 

that the observed association of the life-saving effect of index ECG referral by a cardiologist 

(as compared to a non-cardiologist) suggests that perception of education intervention might 

depend on whether or not individual considers himself/herself to be at risk. Education might 

be ignored, unless conceivable risk of CVD (or SCD) is determined, and conveyed to the 
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specific individual. Evaluation and communication of SCD risk to the patient could be an 

important part of a patient’s education. This hypothesis should be tested in an RCT.

Limitations

This was a retrospective study, and therefore, unmeasured confounders could influence 

results of the study. In addition, all-cause mortality (rather than cause-specific mortality) 

served as a primary outcome. To overcome these limitations, results of the study should be 

validated in another prospective study. Missing and incorrectly coded data have been 

previously reported in studies of the databases research quality[10, 11]. To minimize such 

limitations, we used the combination of the ICD-9-CM codes and clinical data[12–14] 

(historical patients’ medications lists, and referral of the index ECG data). High utilization 

of OHSU Healthcare (91% of patients were on at least one medication) confirmed good 

quality data of the OHSU EMR database[12–14].

Conclusion

In this large retrospective double cohort study from an entire health system ECG database, 

DTNPV1, an easy to visually detect ECG marker, was independently associated with twice 

higher risk of all-cause death, as compared to patients without negative deflection of P prime 

in V1. Life-saving effect of the index ECG referral by a cardiologist requires further study. 

RCT to test the effect of patients’ education for SCD prevention is warranted.
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Figure 1. 
A representative example of the deep terminal negativity of P wave in V1. Median beat 

PpV1 of −180μV.
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Figure 2. 
Study flow chart.
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Figure 3. 
Unadjusted Kaplan-Meier curves for the cumulative probability of all-cause death in patients 

with the deep terminal negativity of P-prime in lead V1 (DTNPV1), and those without P-

prime in lead V1 (Zero PpV1).
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Figure 4. 
Unadjusted Kaplan-Meier curves for the cumulative probability of all-cause death in 4 

categories of patients: (A) with DTNPV1 and index ECG referred by cardiologist vs. non-

cardiologist, and those with Zero PpV1 and index ECG referred by cardiologist vs. non- 

cardiologist. (B) with DTNPV1 vs. those with Zero PpV1, and either diagnosed or non-

diagnosed with cardiovascular disease (CVD), defined as the presence at least one of the 

following: (1) current use of cardiovascular medications, (2) index ECG referred by a 

cardiologist, (3) ICD-9-CM code.
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Table 3

Association of DTNPV1, prevalent cardiovascular disease, and index ECG referral with all-cause mortality in 

Cox regression analyses

Predictor Model HR(95%CI) P-value

DTNPV1 1 2.12(1.82–2.48) <0.0001

DTNPV1 2 1.97(1.66–2.33) <0.0001

DTNPV1 3 1.95(1.64–2.31) <0.0001

DTNPV1 4 2.04(1.75–2.38) <0.0001

Cardiovascular disease 4 1.22(1.03–1.43) 0.018

 ECG referred by non-cardiologist 4 Reference

   Unknown ECG referral 4 1.05(0.90–1.23) 0.535

  ECG referred by cardiologist 4 0.66(0.52–0.84) 0.001
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Table 4

Association of DTNPV1 with atrial fibrillation and atrial flutter in logistic regression

Atrial fibrillation Atrial flutter

OR(95%CI) P-value OR(95%CI) P-value

 Model 1 0.86(0.73–1.00) 0.056 1.51(1.11–2.05) 0.009

 Model 2 1.28(1.05–1.55) 0.016 1.44(1.02–2.04) 0.040

 Model 3 1.29(1.04–1.59) 0.021 1.50(1.04–2.15) 0.029
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