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ABSTRACT 
 A novel non-invasive ECG monitoring 
device promises to overcome the non-infrequent 
difficulties with traditional electrocardiographs related 
to patient compliance, electrode disconnections 
caused by perspiration and movement, and skin 
irritation caused by adhesives patches, while offering 
contextual information from movement and 
temperature sensors, and wireless communication 
capabilities for cardiac data reporting during the 
monitoring period. 

In this study, we evaluate the effectiveness of 
this novel electrocardiographic monitoring device in 
generating rhythm strip data that fulfill the 
requirements of clinical quality and accuracy when 
compared to an industry standard 12 lead ECG 
electrocardiograph. 

In a study of 85 actual participants, 
contrasting ECG recordings taken by the QardioCore 
ECG Monitor and a comparison 12-lead ECG device 
have not highlighted any differences considered 
statistically significant or clinically relevant across a 
range of patients with a variety of profiles of gender, 
age, weight and BMI. 

The correlations across the two systems of 
the ECG parameters of QRS and RR intervals, 
measured at the average heart rate seen for each 
respective patient, were 0.93 (P<0.05) and 0.99 
(P<0.05). 

This study demonstrates that the QardioCore 
ECG Monitor, a small, comfortable and practical ECG 
recording system, is a clinically valid tool, and its ECG 
recordings and data can be used for analysis by 
medical professionals to accurately identify rhythm 
disorders compared to a standard 12-lead ECG device. 
 
INTRODUCTION 

Rapidly evolving medical device technology is 
making progress towards the mitigation of well-
known limitations of traditional ECG monitoring 
devices.1-2  The QardioCore ECG Monitor 
(manufactured by Qardio, Inc., San Francisco, CA, 
USA), by virtue of its small size, low-profile and 
waterproof design without external leads or wires and 
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without adhesive patches, offers patients a “wearing” 
experience, with minimal disruption in most daily 
activities. This allows patients to overcome the 
recurrent difficulties with traditional 
electrocardiographs related to patient compliance, 
electrode disconnections caused by perspiration and 
movement, and skin irritation caused by adhesives 
patches.3  

 

QardioCore ECG Monitor’s promise to be able 
to be used for potentially very long periods of ECG 
recording, combined with its capability to collect 
contextual information from movement and 
temperature sensors and its wireless communication 
capabilities for cardiac data reporting during the 
monitoring period, is set to address several of the 
limitations of traditional electrocardiograph systems. 

In this study we evaluate effectiveness of the 
QardioCore ECG Monitor in generating rhythm strip 
data that fulfill the requirements of clinical quality and 
accuracy, with the purpose of clinically validating the 
QardioCore ECG Monitor’s effectiveness for reliable 

FIGURE 1: QARDIO ECG MONITOR (FRONT AND BACK) 
WITH CHEST STRAP. WIRELESS COMMUNICATION 
CAPABILITIES ENABLE CARDIAC DATA REPORTING 
DURING THE MONITORING PERIOD 
 

 
	



cardiac rhythm diagnosis. This investigation is based 
on a study group of 92 participating patients, for which 
ECG data recorded by the QardioCore ECG Monitor 
was compared with ECG data from MAC 1200 
electrocardiograph system (manufactured by GE 
Healthcare, Milwaukee, WI, USA). For decades now, 
the GE Healthcare MAC family of 
electrocardiographs has been considered by medical 
professionals an industry “gold” standard for cardiac 
monitoring.  
 
METHODS 

Between June 7, 2017 and June 30, 2017, 92 
patients referred to the Cardiology Department of 
Russells Hall Hospital were fitted with a QardioCore 
ECG Monitor and a 12-lead ECG electrocardiograph, 
and the ECG recording was activated simultaneously 
on both devices. Patients were enrolled prospectively 
in a consecutive fashion, and were all 18 years or 
older, capable of providing informed consent, and  
under evaluation for cardiac arrhythmia. There were 
no patient exclusion criteria applied.  

After collecting written recording of informed 
consent from each of the study’s participating patients, 
each patient was assigned an ID in ascending, 
sequential order, and such ID was used to 
anonymously and uniquely identify and reference all 
copies of each participant’s ECG data. With each new 
participant, the QardioCore ECG Monitor chest strap 
was replaced with a clean one and the monitor itself, 
as well as the clinical operator’s hands, were cleaned 
with an ethanol solution. The QardioCore ECG 
Monitor was then fitted onto the study participant’s 
chest. Subsequently, the patches and wires of the 12-
lead electrocardiograph system were fitted onto the 
study participant, so that each individual served as 
his/her own control, wearing both systems 
simultaneously. The study participant ID was then 
marked on the 12-lead electrocardiograph system and 
the clocks of the two ECG monitors were 
synchronized. The ECG recording was then activated 
simultaneously on both devices. 

Each 12-lead ECG capture was printed on a 
paper with a time stamp and subsequently digitized in 
a pdf format. 

Descriptive statistics were used to summarize 
the composition of the group of patients participating 
in the study. The reviewer performed rhythm 
categorization and measured and correlated the ECG 
parameters of QRS and RR duration across the two 
systems. A standard chi-squared test was used to 
confirm statistical significance. 

FIGURE 2: AN ECG TRACE OBTAINED USING 
QARDIOCORE  ECG MONITOR 
 

	

FIGURE  3: QARDIOCORE ECG MONITOR BEING  
WORN ON THE CHEST 
  

	



RESULTS 
Of the 92 patients that initially agreed to participate 

to the study, only 85 eventually consented to the use of 
their data for analysis. Of these 85 study actual 
participants, 28 were female and 57 were male. Median 
participant age was 63 years. The study group age ranged 
between 20 and 92 years of age, with a median age for male 
participants of 59 years and a median age for female 
participants of 70 years. 

Median participant weight was 178 lbs. The study 
group weight ranged between 105 and 296 lbs, with a 
median weight for male participants of 189 lbs and a 
median weight for female participants of 152 lbs. 

Median participant Body Mass Index (BMI) was 27. 
The study group BMI ranged between 16 and 56, with a 
median BMI for both the group of male participants and 
the group of female participants of 27. 53% of male 
participants had a BMI of 25 or less, while 32% of female 
participants had a BMI of 25 or less. 

TABLE 1: PROFILE OF THE STUDY GROUP 
 

 
 

 
FIGURE 4: CORRELATION OF QRS AND RR INTERVALS FOR THE QARDIOCORE ECG MONITOR AND THE 12 LEAD SYSTEM.  
 

 
 



For each participant, the ECG lead I traces from 
the 12 lead ECG and the QardioCore ECG Monitor 
were compared to verify exact alignment of the peaks 
of the p and t waves, as well as the Q, R and S points: 
all pairs of ECG recordings of the study satisfied this 
verification. Patient gender, age, weight or BMI index 
did not affect the relative performance of the 
QardioCore ECG Monitor with the comparison 
device. 

The correlations across the two systems of the 
ECG parameters of QRS and RR intervals were 0.93 
(P <0.05) and 0.99 (P<0.05), respectively and the 
corresponding regression analysis is shown in figure 
3. The intervals were measured at the average heart 
rate seen for each respective patient that reported 
normal sinus rhythm at the time of the study. 
 
 

 

DISCUSSION 
In this study we compared a novel ECG 

monitoring device with a 12-lead ECG monitor. Albeit 
this study was limited by the fact that in practice the 
device will be worn by the patient autonomously, 
whereas in this study the patient was supervised by a 
study researcher, contrasting ECG recordings taken by 
the QardioCore ECG Monitor and a comparison 12-
lead ECG device have not highlighted any differences 
considered statistically significant or clinically 
relevant across a range of patients with a variety of 
profiles of gender, age, weight or  BMI. 

Further studies are required to determine the 
patient preference and comfort and diagnostic utility 
of the device with long and very long periods of 
monitoring against traditional Holter monitors, 
external continuous loop recorders (ELR), and mobile 
cardiac telemetry systems (MCOT). 
 

CONCLUSIONS 
This study demonstrates that the QardioCore 

ECG Monitor, a small, comfortable and practical ECG 
recording system, is a clinically valid tool, and its ECG 
recordings and data can be used for analysis by 
medical professionals to accurately identify rhythm 
disorders compared to a standard 12-lead ECG device. 
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FIGURE 5: SIDE-BY-SIDE COMPARISON OF LEAD I TRACES  

	


