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Introduction. Patients with left ventricular hypertrophy (LVH) diagnosed by electrocardiogram (ECG)
have increased mortality and higher risk for life-threatening cardiovascular disease. ECGs offer an
opportunity to identify patients with increased risk for potential risk-modifying therapy. We developed a
novel, quick, easy to use ECG screening criterion (Seamens’ Sign) for LVH. This new criterion was defined
as the presence of QRS complexes touching or overlapping in two contiguous precordial leads.

Methods. This study was a retrospective chart review of 2184 patient records of patients who had an
ECG performed in the emergency department and a transthoracic echocardiogram performed within 90
days. The primary outcome was whether Seamens’ Sign was noninferior in confirming LVH compared to
other common diagnostic criteria. Test characteristics were calculated for each of the LVH criteria. Inter-
rater agreement was assessed on a random sample using Cohen’s Kappa.

Results. Median age was 63, 52% of patients were male and there was a 35% prevalence of LVH by
transthoracic echocardiogram (TTE). Nine percent were positive for LVH on ECG based on Seamens’ Sign.
Seamens’ Sign had a specificity of 0.92. Tests assessing noninferiority indicated Seamens’ Sign was non-
inferior to all criteria (p < 0.001) except for Cornell criterion for women (p=0.98). Seamens’ Sign had
90% (0.81-1.00) inter-rater agreement, the highest of all criteria in this study.

Conclusion. When compared to both the Sokolow-Lyon criteria and the Cornell criterion for men,
Seamens’ Sign is noninferior in ruling in LVH on ECG. Additionally, Seamens’ Sign has higher inter-rater
agreement compared to both Sokolow-Lyon criteria as well as the Cornell criteria for men and women,
perhaps related to its ease of use.
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ABSTRACT

Introduction. Patients with left ventricular hypertrophy (LVH) diagnosed by electrocardiogram
(ECG) have increased mortality and higher risk for life-threatening cardiovascular disease. ECGs
offer an opportunity to identify patients with increased risk for potential risk-modifying therapy.
We developed a novel, quick, easy to use ECG screening criterion (Seamens’ Sign) for LVH.
This new criterion was defined as the presence of QRS complexes touching or overlapping in

two contiguous precordial leads.

Methods. This study was a retrospective chart review of 2184 patient records of patients who
had an ECG performed in the emergency department and a transthoracic echocardiogram
performed within 90 days. The primary outcome was whether Seamens’ Sign was noninferior in
confirming LVH compared to other common diagnostic criteria. Test characteristics were
calculated for each of the LVH criteria. Inter-rater agreement was assessed on a random sample

using Cohen’s Kappa.

Results. Median age was 63, 52% of patients were male and there was a 35% prevalence of
LVH by transthoracic echocardiogram (TTE). Nine percent were positive for LVH on ECG
based on Seamens’ Sign. Seamens’ Sign had a specificity of 0.92. Tests assessing noninferiority
indicated Seamens’ Sign was non-inferior to all criteria (p < 0.001) except for Cornell criterion
for women (p=0.98). Seamens’ Sign had 90% (0.81-1.00) inter-rater agreement, the highest of all

criteria in this study.
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50 Conclusion. When compared to both the Sokolow-Lyon criteria and the Cornell criterion for
51 men, Seamens’ Sign is noninferior in ruling in LVH on ECG. Additionally, Seamens’ Sign has
52 higher inter-rater agreement compared to both Sokolow-Lyon criteria as well as the Cornell

53 criteria for men and women, perhaps related to its ease of use.
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1.0 INTRODUCTION

Patients with left ventricular hypertrophy (LVH) diagnosed by electrocardiogram (ECG)
have increased mortality and a higher risk for life-threatening cardiovascular disease, most
commonly coronary artery disease in men and heart failure in women.!> LVH is commonly
diagnosed via ECG in the emergency department (ED), often in cardiac workup or incidentally.3
These LVH diagnoses provide evidence of patients’ overall cardiovascular health and inform
cardiac risk management and stratification.*

The process of diagnosing LVH is multi-faceted. Cardiac echocardiography or left
ventricular mass measurements via cardiac magnetic resonance imaging (MRI) are the gold
standards>-®. However, widespread LVH screening via these methods is neither feasible nor cost
effective. ECGs performed in the ED setting offer an opportunity to identify patients with
increased risk for cardiac mortality and who are candidates for potential risk-modifying therapy.
Despite the importance of efficient, accurate LVH prediction based on ECGs, commonly used
methods have known diagnostic test inaccuracies and are challenging to use.’

Most current criteria require measuring or adding varying lead voltages, and may be
complicated by risk of calculation errors. There are numerous ECG criteria for identifying LVH,
with varying tests characteristics influenced by underlying cardiac conduction defects, gender,
race, and body habitus.3%1°

Ultimately, ECG diagnostic criteria for LVH are clinically lacking. Though many
attempts at defining more sensitive and specific ECG criteria for LVH have been proposed, none

approach the accuracy of gold-standard imaging modalities!!. These proposed criteria generally
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increase complexity to marginally improve sensitivity and/or specificity, creating a barrier to
quick application in the ED setting.

Instead of more complex ECG criteria, we propose a novel, quick, and easily
recognizable screening criterion for LVH can be learned with little memorization and applied in
a fast-paced setting. The proposed criterion— “Seamens’ Sign”—involves one question: do any
of the QRS complexes in the precordial leads of a standard 12-lead ECG touch or cross another

QRS complex (e.g., V1 QRS complex touching/crossing V2 QRS complex) (Fig. 1)?

Figure 1: Standard 12-lead electrocardiogram demonstrating Seamens’ Sign with
precordial QRS complexes overlapping and/or touching. This is best seen with V2

touching/overlapping V3, as well as V4 touching/overlapping V5.

From an electrophysiologic standpoint, many reasons explain why precordial lead QRS
complex touching/overlap works for LVH detection. Typical, non-pathologic R wave
progression in the precordial leads shows that as the electrical signal passes from the
atrioventricular node towards the apex of the left ventricle, prominent S waves (overall negative
deflection) in V1 and V2 transition to predominant R waves (overall positive deflection) in V5
and V6. As the left ventricle hypertrophies, changes occur leading to an electrical vector of
greater magnitude, translating to increased amplitude of the S and R waves in the precordial
leads, often leading to the precordial QRS complexes touching or overlapping.!?!3

In this study, we evaluated the test characteristics of the proposed Seamens’ Sign and
compared its ability to confirm an LVH diagnosis against three of the most used voltage criteria

today (two Sokolow-Lyon criteria and the Cornell Criteria).
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2.0 METHODS

2.1 Study Design

This study was an electronic health record (EHR) retrospective chart review at a
quaternary care academic medical center. The data collection period included clinical tests
performed 5 July 2019 through 14 January 2020 as part of routine ED care. This study was
reviewed by the Vanderbilt University institutional review board (IRB) and given an exemption
from full IRB review and informed consent given its retrospective nature and no identifying

protected health information was kept (IRB#200150).

2.2 Eligibility

A query of the EHR was performed, identifying consecutive patients with both an ECG
and a transthoracic echocardiogram (TTE) performed within 90 days of each other. No patients
were excluded prior to data analysis on the basis of age, ethnicity, comorbidities, co-existing

cardiac diagnoses evident on ECG or TTE, or other clinical factors.

2.3 Data Collection & ECG Coding

Total sample size for chart review was determined based on the number of subjects
needed to estimate the sensitivity of Seamens’ Sign to a pre-specified margin of error. A total of
2184 patient records were reviewed based on estimating a hypothesized sensitivity of 65% to a
2% margin of error. Data gathered during the initial EHR query included age, sex, ECG

time/date, and TTE time/date. Each patient chart was assembled by an initial set of reviewers
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(primarily third year medical students), and assigned a random study number. They downloaded
a copy of the ECG labeled with the study number and with all patient identifiers removed. They
reviewed the TTE report and recorded whether or not LVH was identified. LVH was defined as
any mention of the patient having concentric LVH in the TTE report. Septal or other focal
hypertrophy was not considered LVH.

A second, independent set of blinded reviewers (Emergency Medicine residents)
reviewed each ECG for signs of LVH based on two Sokolow-Lyon criteria, the Cornell criteria,
and the study criterion, Seamens’ Sign. The first criterion, noted as the Sokolow-Lyon 1 criterion
(SL-1) was defined as the S wave in lead V1 plus the R wave in lead V5 or V6 (using larger R
wave in V5 or V6) being greater than or equal to 35mm. The second Sokolow-Lyon criterion,
noted as Sokolow-Lyon 2 criterion (SL-2), was defined as the R wave in lead aVL being greater
than or equal to 1 1mm. The Cornell criteria were defined as the S wave in lead V3 plus the R
wave in lead aVL being greater than 28mm in males or greater than 20mm in females. These
criteria’s test characteristics were compared against the test characteristics for the proposed new
criterion, Seamens’ Sign. This new criterion was defined as the presence of QRS complexes
touching or overlapping in two contiguous precordial leads (lead V1 QRS complex
touching/crossing lead V2 QRS complex, or lead V2 QRS complex touching/crossing lead V3
QRS complex, or lead V4 QRS complex touching/crossing lead V5 QRS complex, or lead V5
QRS complex touching/crossing lead V6 QRS complex).

250 patient records were randomly selected to be re-reviewed by the second set of
blinded reviewers in order to evaluate inter-rater agreement. These patient records were

distributed to the blinded reviewers to ensure that no patient record was reviewed by the same
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blinded reviewer twice. The blinded reviewers re-reviewed this subset of ECGs as previously

described.

2.4 Outcome Measures
The primary outcome was determining whether Seamens’ Sign was noninferior in

confirming LVH compared to the other criteria.

2.5 Analysis

Diagnosis of concentric LVH by TTE was considered the gold standard against which the
various ECG criteria for LVH were compared to determine sensitivity and specificity.

Descriptive statistics of demographic and clinical characteristics were computed for the
study population. Test characteristics, including sensitivity, specificity, and positive and negative
predictive values, along with their 95% confidence intervals, were calculated for each of the
LVH criteria. Non-inferiority of Seamens’ Sign criterion compared to the Cornell and Sokolow-
Lyon criteria was evaluated using a method specified in a 2002 manuscript published in Statistics
in Medicine designed for paired binary data.!* The margin of non-inferiority was pre-specified at
5% (p=0.05). To compare Cornell criteria for men and women to those with Seamens’ Sign, only
men with Seamens’ Sign were compared to other men meeting Cornell criteria, and the same
method was used for women. To ensure validity of reviewer ECG coding and assess ease of
interpretation, inter-rater agreement was assessed on a random sample using Cohen’s Kappa with
the 95% confidence intervals. All statistical analyses were performed using R statistical

programming language, Version 3.5.2.
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3.0 RESULTS

3.1 Patient Characteristics

Patient characteristics are listed in Table 1. Median age was 63, 52% of patients were
male and there was a 35% prevalence of LVH by TTE. The vast majority of TTEs were
performed within 1 day of ECGs, with the median of 1 day, and the interquartile range of 0 to 21
days. Nine percent were positive for LVH on ECG based on Seamens’ Sign, and 3% and 7%
were positive for LVH on ECG based on Sokolow-Lyon 1 and Sokolow-Lyon 2 criteria,
respectively. There were 7% of men and 13% of women positive for LVH on ECG based on

Cornell criteria.

Table 1: Descriptive statistics on demographic and clinical characteristics of the cohort. N
is the number of non-missing values. Numbers after proportions are frequencies, with the
exception of age and electrocardiogram (ECGQG) to transthoracic echocardiogram (TTE). Age and
ECG to TTE are reported as the median, with following numbers the lower and upper

interquartile for these continuous variables.

3.2 Sensitivity and Specificity
Test characteristics are presented in Table 2. Specificities ranged from 0.89 for the
Cornell criterion for women to 0.98 for the Sokolow-Lyon 1 criterion, with Seamens’ Sign

having a specificity of 0.92.
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Table 2: Test characteristics for Seamens’ Sign criterion, Sokolow-Lyon 1 (SL-1) and 2
(SL-2) criteria, and Cornell criteria for diagnosing left ventricular hypertrophy from
electrocardiograms. Abbreviations: confidence interval (CI), positive predictive value (PPV),

negative predictive value (NPV).

3.3 Non-Inferiority
Tests assessing noninferiority indicated Seamens’ Sign was non-inferior to all criteria (p

< 0.001) except for Cornell criterion for women (p=0.98) (Table 3).

Table 3: p-values for tests assessing non-inferiority of Seamens’ Sign when compared to

other commonly used tests.

3.4 Inter-Rater Agreement

Inter-rater agreement was assessed on 250 subjects using Cohen’s Kappa statistic and a
95% confidence interval (Table 4). Seamens’ Sign had 90% (0.81-1.00) agreement, the highest
of all criteria, attributed to its quick application and ease of use. Sokolow-Lyon 1 and Sokolow-
Lyon 2 had inter-rater agreement of 65% (0.40-0.91) and 87% (0.75-1.00) respectively.
Sokolow-Lyon 1 likely has lower inter-rater agreement secondary to multiple leads used and
subjectivity in selecting the R wave in lead V5 or V6. Cornell criteria for men and women had

inter-rater agreements of 76% (0.56-0.96) and 79% (0.62-0.97), respectively.

Table 4: Inter-rater agreement using Cohen’s Kappa with 95% confidence interval (CI).
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4.0 DISCUSSION

While modalities other than ECG are the gold-standard for diagnosing LVH, it is
important to account for their difficulty and cost compared to the quick, easy to obtain, and
inexpensive ECG, particularly in emergency care settings. Furthermore, there are data suggesting
LVH diagnosed by ECG criteria represents a clinically distinct entity, and has been associated
with increased mortality and other pathologic conditions.!> This furthers the argument of the
importance of fast, reliable methods of diagnosing LVH by ECG.

This analysis suggests Seamens’ Sign is non-inferior to other methods of evaluating LVH
on ECG, and has high inter-rater agreement. It is easy to perform quickly without a measurement
device or need for any calculations at all. Given these findings, we believe that Seamens’ Sign is
easily applicable in emergency care settings and can facilitate the diagnosis of LVH, potentially

leading to decreased cardiac morbidity and mortality.

4.1 Strengths

This is a large study comparing test characteristics of multiple criteria to Seamens' Sign.
Three of the most widely used criteria were chosen to model real-world application. Compared
to most prior studies, the number of subjects analyzed was larger. Of the prior 14 studies
analyzing ECG diagnosis of LVH, enrollment ranged from 94 to 5608 patients; this study is the
third largest. Those interpreting ECGs were blinded from the TTE results to remove any bias.
The proliferative phase of cardiac remodeling takes place within the first 2-7 days after a
myocardial infarction, transitioning to the maturing phase around day 7.'® Based on these

findings, a 90-day limit on the time difference between the TTE and ECG dates was placed to
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reduce the likelihood of cardiac remodeling affecting results. The majority of the ECGs and
TTEs were performed within 1 day of each other, limiting the chances of cardiac remodeling

affecting the ECG or TTE.

4.2 Limitations

While Seamens’ Sign is a quick, effective, reliable alternative to other criteria for
diagnosing LVH on ECG, there are study limitations. All ECGs were included, without removal
of bundle branch blocks or other abnormal findings that could alter the results. However, this
limitation was applied across all criteria in the study, helping to eliminate any differences in their
application. Also, with the exception of the Cornell criteria which differentiates between sexes,
we did not differentiate the application of the other criteria based on sex. This could hide
differences in application of the criteria between sexes, but stays true to original application of
these criteria. There were no changes in application of criteria based on age. There are known
differences in ECG appearance based on age, including potential QRS amplitude changes.!”
Since this was a retrospective study, there were multiple providers obtaining ECGs, multiple
echocardiographers performing the TTEs, and multiple cardiologists reading the TTEs, which
could lead to variability in ECG and TTE acquisition, interpretation, and reporting of LVH. The
majority of TTE reports did not calculate a quantitative measurement of left ventricular mass
which can contribute to variability during cardiologist interpretation of LVH, and possibly
introduce bias. Finally, the correlations between the various ECG criteria were not calculated
during this study. Given that the ECG criteria to evaluate LVH yield binary qualitative results

(either yes or no for LVH), the comparison of the sensitivities and specificities of each criterion
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against one another is adequate since each criterion evaluating LVH was calculated for each

individual patient and independently compared against each individual patients’ TTE results.

5.0 CONCLUSION

When compared to both the Sokolow-Lyon criteria and the Cornell criterion for men,
Seamens’ Sign is noninferior in confirming LVH on ECG. Additionally, Seamens’ Sign has
higher inter-rater agreement compared to both Sokolow-Lyon criteria as well as the Cornell

criteria for men and women, possibly related to its ease of use.

6.0 ACKNOWLEDGEMENTS

The authors would like to acknowledge Taylor Robinson, Lucas C. Wollenman, Tyler

Pfister, Rand Pope, Aaron Azose, Olivia Henry, Jessica O’Shea, and Ansley Kunnath for their

assistance in chart review and data acquisition.

Peer] reviewing PDF | (2022:02:71243:2:0:NEW 2 May 2022)



Peer]

280 7.0 REFERENCES

281

282 1.

283

284

285 2.

286

287

288 3.

289

290

291 4.

292

293 5.

294

295

296

297 6.

298

299

300 7.

301

302

Sundstrom J, Lind L, Arnlov J, et al. Echocardiographic and electrocardiographic
diagnoses of left ventricular hypertrophy predict mortality independently of each other in
a population of elderly men. Circulation. 2001;103(19):2346-51.

Desai CS, Ning H, Lloyd-jones DM. Competing cardiovascular outcomes associated with
electrocardiographic left ventricular hypertrophy: the Atherosclerosis Risk in
Communities Study. Heart. 2012;98(4):330-4.

Shoenberger JM, Voskanian S, Johnson S, Ahern T, Henderson SO. Left ventricular
hypertrophy may be transient in the emergency department. West J Emerg Med.
2009;10(3):140-143.

Bacharova L, Estes EH. Left Ventricular Hypertrophy by the Surface ECG. J
Electrocardiol. 2017;50(6):906-908.

Lang RM, Badano LP, Mor-avi V, et al. Recommendations for cardiac chamber
quantification by echocardiography in adults: an update from the American Society of
Echocardiography and the European Association of Cardiovascular Imaging. J Am Soc
Echocardiogr. 2015;28(1):1-39.e14.

Zhang W, Zhou Y, Bai B, et al. Consistency of left ventricular hypertrophy diagnosed by
electrocardiography and echocardiography: the Northern Shanghai Study. Clin Interv
Aging. 2019;14:549-556.

Hedman K, Moneghetti KJ, Hsu D, et al. Limitations of Electrocardiography for
Detecting Left Ventricular Hypertrophy or Concentric Remodeling in Athletes. Am J

Med. 2020;133(1):123-132.e8.

Peer] reviewing PDF | (2022:02:71243:2:0:NEW 2 May 2022)



Peer]

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

10.

11

12.

13.

14.

15.

16.

. Antikainen RL, Grodzicki T, Palmer AJ, et al. Left ventricular hypertrophy determined

by Sokolow-Lyon criteria: a different predictor in women than in men?. J Hum
Hypertens. 2006;20(6):451-9.

Jaggy C, Perret F, Bovet P, et al. Performance of classic electrocardiographic criteria for
left ventricular hypertrophy in an African population. Hypertension. 2000;36(1):54-61.
Germano G. Electrocardiographic signs of left ventricular hypertrophy in obese patients:

what criteria should be used?. High Blood Press Cardiovasc Prev. 2015;22(1):5-9.

. Mahn JJ, Dubey E, Brody A, et al. Test characteristics of electrocardiography for

detection of left ventricular hypertrophy in asymptomatic emergency department patients
with hypertension. Acad Emerg Med. 2014;21(9):996-1002.

Hill JA. Hypertrophic reprogramming of the left ventricle: translation to the ECG. J
Electrocardiol. 2012;45(6):624-629.

Bacharova L, Szathmary V, Kovalcik M, et al. Effect of changes in left ventricular
anatomy and conduction velocity on the QRS voltage and morphology in left ventricular
hypertrophy: a model study. J Electrocardiol. 2010;43(3):200-208.

Liu JP, Hsueh HM, Hsieh E, et al. Tests for equivalence or non-inferiority for paired
binary data. Stat Med. 2002;21(2):231-45.

Aro AL, Chugh SS. Clinical diagnosis of electrical versus anatomic left ventricular
hypertrophy: prognostic and therapeutic implications. Circ Arrhythm Electrophysiol.
2016;9(4):e003629.

French BA, Kramer CM. Mechanisms of post-infarct left ventricular remodeling. Drug

Discov Today Dis Mech. 2007;4(3):185-196.

Peer] reviewing PDF | (2022:02:71243:2:0:NEW 2 May 2022)



PeerJ Manuscript to be reviewed

325 17. Levy D, Bailey JJ, Garrison RJ, et al. Electrocardiographic changes with advancing age.
326 A cross-sectional study of the association of age with QRS axis, duration and voltage. J
327 Electrocardiol. 1987;20 Suppl:44-47.

Peer] reviewing PDF | (2022:02:71243:2:0:NEW 2 May 2022)



PeerJ Manuscript to be reviewed

Figure 1

Standard 12-lead electrocardiogram demonstrating Seamens’ Sign with precordial QRS
complexes overlapping and/or touching.

This is best seen with V2 touching/overlapping V3, as well as V4 touching/overlapping V5.
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Table 1l(on next page)
Descriptive statistics on demographic and clinical characteristics of the cohort.

N is the number of non-missing values. Numbers after proportions are frequencies, with the
exception of age and ECG to TTE. Age and ECG to TTE are reported as the median, with

following numbers the lower and upper interquartile for these continuous variables.
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N
N=2184
Age 2184 | 63(51,73)
Sex 2184
Male 52% (1135)
Female 48% (1049)
TTE for LVH (gold standard) 2184
No 65% (1428)
Yes 35% (756)
ECG to TTE (days) 2184 1(0,21)
Seamens' Sign positive for LVH 2184
No 91% (1994)
Yes 9% (190)
Sokolow-Lyon 1 positive for LVH 2184
No 97% (2113)
Yes 3% (71)
Sokolow-Lyon 2 positive for LVH 2184
No 93% (2037)
Yes 7% (147)
Cornell (overall) positive for LVH 2184
No 90% (1971)
Yes 10% (213)
Cornell (men) positive for LVH 1135
No 93% (1056)
Yes 7% (79)
Cornell (women) positive for LVH | 1049
No 87% (914)
Yes 13% (135)

Peer] reviewing PDF | (2022:02:71243:2:0:NEW 2 May 2022)




Peer]

Table 2(on next page)

Test characteristics for Seamens’ Sign criterion, Sokolow-Lyon 1 (SL-1) and 2 (SL-2)

criteria, and Cornell criteria for diagnosing left ventricular hypertrophy from
electrocardiograms.

Abbreviations: confidence interval (Cl), positive predictive value (PPV), negative predictive
value (NPV).
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Sensitivity Specificity PPV NPV
Test Estimate 95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI
Seamens' Sign 0.11 (0.09, 0.13) 0.92 (0.91, 0.94) 0.43 (0.36, 0.51) 0.66 (0.64, 0.68)
SL-1 0.05 (0.03, 0.07) 0.98 (0.97, 0.98) 0.51 (0.39, 0.63) 0.66 (0.64, 0.68)
SL-2 0.08 (0.06, 0.10) 0.94 (0.93, 0.95) 0.41 (0.33, 0.50) 0.66 (0.64, 0.68)
Cornell Overall 0.13 (0.11, 0.15) 0.92 (0.90, 0.93) 0.46 (0.39, 0.52) 0.67 (0.64, 0.69)
Cornell Men 0.09 (0.07, 0.12) 0.94 (0.92, 0.96) 0.51 (0.39, 0.62) 0.62 (0.59, 0.65)
Cornell Women 0.18 (0.14, 0.23) 0.89 (0.87,0.91) 0.42 (0.34, 0.51) 0.71 (0.68, 0.74)
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Table 3(on next page)

p-values for tests assessing non-inferiority of Seamens’ Sign when compared to other
commonly used tests.
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1
Comparison P
Sokolow-Lyon 1 | <0.001
Sokolow-Lyon 2 | <0.001
Cornell Overall | <0.001
Cornell Men <0.001
Cornell Women 0.98
2
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Table 4(on next page)

Inter-rater agreement using Cohen’s Kappa with 95% confidence interval.
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Test Kappa 95% CI
Seamens' Sign 0.9 (0.81, 1.00)
Sokolow-Lyon 1 0.65 (0.40, 0.91)
Sokolow-Lyon 2 0.87 (0.75, 1.00)
Cornell Overall 0.82 (0.69, 0.94)
Cornell (Men) 0.76 (0.56, 0.96)
Cornell (Women) 0.79 (0.62, 0.97)
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