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Altered autonomic nervous system functioning is a hallmark of impaired recovery in :
— + — . .
athletes. Thus, resting heart rate (RHR) and its variability (HRV) are commonly " Twenty young adults (7 M/13 F, age = 22 £ 3 years, height For seated RMSSD, between-device ditferences were moderate and

used to monitor autonomic status in sports teams. Wearable devices support 168 £ 10 cm, weight =71 £ 10 kg) volunteered for the study. significant, the correlation was moderate, and the 95% limits of agreement
convenient HRV data acquisition via photoplethysmography, but many lack external The wristband was paired with the mobile application on a were wide.
validation. PURPOSE: To evaluate the agreement between a commercially available tablet device via Bluetooth.

wristband wearable device and electrocardiography (ECG) for determining RHR Simul o HR and HRV K . o . o
and HRV. METHODS: Twenty young adults (7 M/13 F, age = 22 + 3 years, height = Imultaneous resting an measurements were taken Table 1. Variable mean + standard deviation and comparison statistics.

168 + 10 cm, weight = 71 + 10 kg) volunteered for the study. For each subject, the using the wristband on the left wrist and a moditied II lead , : ,

. : . : . : : : : " Metric Device Mean £ SD Bias P ES r 95% LOA CV%
wristband was placed on the left wrist per manufacturer instructions and paired with ECG for 2 minutes in a supine and seated position. Wristband 704+ 124
the m0b11§ application on a tablet deylce via Bluetooth. A modified lead. 11 All recordings were preceded by >2 minutes for stabilization. Supine RHR (bpm) ECG 20.3 + 12 8 022 053 0.00 0.99 -2.8-3.3 1.4
configuration was used to collect RR intervals via ECG. The wearable device
application offers a 2-min resting HRV assessment. Thus, 2-min recordings were , , , Wristband 747 + 32 1
simultaneously performed with the wristband and ECG in the supine followed by obtained from well-known Kubios Premium HRV software Supine RMSSD (ms) - 69.1 . 42'3 . . . 0.8 -342-453 303
seated position. Recordings were preceded by >2 min for stabilization. RHR and the using a published RR processing algorithm. S
root-mean square of successive differences (RMSSD, a parasympathetic HRV index) Wristband 749 + 10.6
were assessed. Criterion values were obtained from well-known HRV software with _‘ — IE— . Seated RHR (bpm) ECG . 5' 2 " 1 0' s 0.29 0.11 : 0.99 -1.2-1.8 0.7
published RR processing algorithms. RESULTS: All comparison statistics are Uk RS\ B [adT) S
presented in Table 1. Artifact correction by the HRV software using an automated

RHR and RMSSD were assessed, and criterion values were

Wristband 57.1 £ 19.1
ECG 439+ 17.2

filter was minimal (0.3 £ 0.5% and 0.7 £ 1.3% for supine and seated RR samples, g = \ = Seated RMSSD (ms) 13.2 <001 072 048 -234-49.7 353

respectively). For supine RHR, between-device differences were trivial and non-

significant, the correlation was near perfect, and the 95% limits of agreement were B . . B .
narrow. For supine RMSSD, between-device differences were trivial and non- RMSSD = root mean square of successive ditferences; RHR = resting heart

significant, the correlation was very large, but the 95% limits of agreement were ANy . = rate; ECG = electrocardiography; ES = effect size (Hedges’ g), LOA = limits
wide. For seated RHR, between-device differences were trivial and non-significant, = > of agreement; CV = coefficient of variation.

the correlation was near perfect, and the 95% limits of agreement were narrow. For S R [ 4

seated RMSSD, between-device differences were moderate and significant, the

correlation was moderate, and the 95% limits of agreement were wide. L TP - >
CONCLUSIONS: The wrist-based wearable device provided accurate assessment of | b Conclusions
RHR, irrespective of recording position. However, although better between-device '

agreement was observed for supine RMSSD, the wide 95% limits of agreement and

high coefficient of variation values for RMSSD 1n both supine and seated positions - .. o , , , ..
were unacceptably wide and high, respectively. PRACTICAL APPLICATIONS: The irrespective of recording position.

current wrist-based wearable device can be used to approximate RHR in young Although better between-device agreement was observed for supine
adults. However, 1ts use for 2-min HRV assessment should be avoided until stronger “ RMSSD, the wide 95% limits of agreement and high coefficient of
criterion-referenced validity can be demonstrated through independent investigation.

. . variation values for RMSSD 1n both supine and seated positions were
Reassessment of between-device agreement for HRV 1s warranted for updated P b

versions of the wearable device application. Artifact correction by the HRV software using an automated unacceptably wide and high, respectively.

. filter was minimal (0.3 + 0.5% and 0.7 + 1.3% for supine and
Introduction and Purpose seated RR samples, respectively). Practical Application

For supine RHR, between-device differences were trivial and
non-significant, the correlation was near perfect, and the 95% -
limits of agreement were narrow (Table 1).

For supine RMSSD, between-device differences were trivial and
non-significant, the correlation was very large, but the 95%
limits of agreement were wide (Table 1).

For seated RHR, between-device differences were trivial and
non-significant, the correlation was near perfect, and the 95%
limits of agreement were narrow.

" The wrist-based wearable device provided accurate assessment of RHR,

" Altered autonomic nervous system functioning 1s a hallmark of
impaired recovery 1n athletes.

Resting heart rate (RHR) and 1its vanability (HRV) are
commonly used to monitor autonomic status in sports teams.
Wearable devices (wristbands) may enhance the practicality of
HRYV monitoring, but whether these can accurately assess HRV
1s unknown.

" The purpose of this study was to evaluate the agreement
between a commercially available wristband wearable device
and electrocardiography (ECG) for determining RHR and
HRV.

The current wrist-based wearable device can be used to approximate
RHR 1n young adults. However, i1ts use for 2-min HRV assessment
should be avoided until stronger criterion-referenced validity can be
demonstrated through independent investigation.

Reassessment of between-device agreement for HRV 1s warranted for
updated versions of the wearable device application.
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