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ABSTRACT In inpatient services, the patient's bed is usually limited by a curtain or partition to maintain patient 
safety. At the time of data collection, obstacles or obstacles were considered as a result of effectiveness and 
validation of medical device sensor data. This study aims to explain the results of testing the reliability of Bluetooth 
and internet on CovWatch hardware and applications. This research is an action research; used comparisons 
using devices (tools) with different specifications. Testing internet and Bluetooth connectivity from the CovWatch 
unit and applications installed on the Samsung A01, Redmi Note 10 and Oppo A57 devices, the results were 
mixed. Measurement of the range of connectivity is carried out using a barrier (Selected Semi PVC, Multiplex, 
Kalsiboard) and without a barrier. The results of this experiment show that the CovWatch Hardware and Samsung 
A01 are considered the best at obtaining vital sign data, while the Redmi Note 10 and OPPO A57 are not good 
because some data cannot be obtained so they do not appear on the monitor unit. This test identifies obstructions 
and optimal distances that can be used to provide data quickly, adopting innovative, flexible and integrated care 
delivery models to ensure optimal continuity and access. 
 

INDEX TERMS DAQ, CovWatch, Connectivity, Inpatient Rooms, smartphone 
 

I. Introduction 
Hospitals are institutions that provide individual health 
services that provide inpatient services, outpatient care, 
and emergency department. Safe and quality health 
services in hospitals have become the main hopes and 
objectives of the community/patients, health workers, 
hospital managers, owners, and regulators [1]. The 
safety and quality of healthcare services in hospitals are 
of paramount importance for patients, healthcare 
workers, hospital managers, owners, and regulators. 
Patients and their families expect to receive safe and 
effective care in hospitals. Healthcare workers require a 
safe working environment that enables them to provide 
high-quality care. Hospital managers and owners aim to 
provide safe and effective healthcare services to 
patients while ensuring the efficient use of resources. 
Regulators oversee hospitals to ensure they comply with 
safety and quality standards and provide safe and 
effective healthcare services to the public[2]. One of the 
many services provided at the hospital is inpatient. In 
inpatient services, patient beds are usually limited by 
curtains or partitions to maintain the patient's safety 
(privacy). The curtain sticks sturdy using a unique rail of 
curtains on the ceiling with the aim of patient safety and 
safety. At the time of data collection, the barrier or barrier 

is considered to the effectiveness of the results and 
validation of medical device sensor data. 

Progress in health services will increase the use of 
tools in healthcare facilities. Medical devices are 
essential to provide health care in improving individual 
health and population[3]. Understanding the needs of 
patients, symptoms, and finally, diagnosis is highly 
dependent on communication skills and interactions 
between health workers and patients. This is also related 
to the ability to control medical devices[4]. The demands 
of efficiency and practicality in electronics are essential, 
especially in controlling medical devices with digital and 
wireless data collection. To provide protection and 
guarantee the truth of the feasibility of medical devices, 
it is necessary to test tools. This is done for the 
availability of quality tools and guaranteed accuracy of 
their use, especially after creating various transmitter 
and receiver frequencies when the doctor's initial 
prognosis needs are related to the patient's identification 
and diagnosis. The selection of appropriate wireless 
connectivity technology is a crucial design decision. This 
determines the interoperability of the protocol, distance, 
durability, and cases of use for the system developed. 
Some of the Wireless Connectivity Technologies that 
are growing now are Wireless M -us, Wi-Sun, Mioty, 
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Amazon Sidewalk, Proprietary, WiFi, Thread, Zigbee, 
and Bluetooth[5]. Bluetooth Low Energy (BLE, Bluetooth 
4, Bluetooth Smart) is a new technology created by the 
Bluetooth Special Interest Group (SIG). It aims to be the 
best alternative to the many standard wireless 
technologies already on the market, such as IEEE 
802.11b (Wi-Fi), ZigBee, ANT+, and Bluetooth Classic 
(Bluetooth 3.0, Basic Rate/Enhanced Data Rate)[6]. 
BLE is a good choice for a wide range of applications 
because it works well and is widely available (it is in all 
PCs, tablets, and smartphones today). It is used in the 
medical field for e-health applications [7]–[9], for 
example, in a body area network [10](using ECG [11], 
[12], a heart rate sensor [13], [14], EEG [15] a blood 
flowmeter [16], and EMG for prosthetic hand control [17]. 
Moreover, BLE has been utilized in Internet of Things 
(IoT) technologies [18], such as the transmission of 
Internet Protocol Version 6 (IPv6) packets across Low 
Power Wireless Personal Area Networks [19], [20] 
(6LowPAN) in the context of a health monitoring 
application [21]. It is essential to test devices for 
Bluetooth connectivity to ensure that devices can 
communicate without interference or noise [22]. This 
wireless technology can provide numerous benefits, 
including the mobility of medical devices and granting 
physical and nursing uninterrupted access to patients. 
Health Records, Current Medical Condition, and 
Decluttering an Otherwise Cluttered Hospital[23]. 

CovWatch clock devices are devices created and 
used to retrieve data on vital signs (TTV) of patients in 
the form of heart rate, blood pressure, oxygen 
saturation, temperature, HRV, stress level, and sleeping 
pattern. The TTV data was then acquired by CovWatch 
hardware and CovWatch applications installed on a 
smartphone; the acquisition process aims to continue 
TTV data to the cloud so that it can be read on the 
dashboard online. Between clock devices and hardware 
or smartphones requires a liaison in the form of the 
internet and Bluetooth so that data can be integrated and 
read in real-time. The internet and Bluetooth are critical 
determinants of reading TTV data in the dashboard for 
monitoring purposes. Thus, it is necessary to validate 
the range to find the best connection distance between 
CovWatch Clock devices and hardware and applications 
in terms of Bluetooth and the Internet. 

This study aims to explain the results of the reliability 
testing of Bluetooth and the internet on hardware and 
CovWatch applications. Reliability is needed to consider 
the distance between CovWatch Clock devices and data 
acquisition (DAQ), which nurses can use as a reference 
in taking vital sign data. Considering the distance 
between the nurses who take data, it can be known that 
the contribution of this research is: 
a. The contribution of this research is as part of the 

operational standard in the use of devices that use 
Bluetooth connectivity in inpatient wards, especially 
hospitals in Indonesia. 

b. Most inpatient wards use partitions and barriers 
which cause Bluetooth connectivity to be less than 

optimal. This paper’s results can be seen in the 
range of Bluetooth connectivity with rooms that use 
partitions and barriers (multiplex, kalsiboard, and 
semi PVC Certain). 

c. provide comfort in use, both in terms of patients and 
nurses. 

 

II. Materials and Method 
This study is action research, where researchers take 
practice actions to ‘test the tools by doing different 
treatments to find the results of each condition. On the 
other hand, the comparison is also used using devices 
(tools) with different specifications. Action Research 
aims to see the effectiveness of internet connections and 
Bluetooth from each of the other actions and devices so 
that the action can produce repair of tools that meet the 
needs of the virtual environment. 

Several tools are used to test the reliability of the 
internet and Bluetooth, the testing of 2 types of testing 
for Hardware CovWatch (Data Acquisition System 
(DAQ) and 1 type of testing for CovWatch applications. 
The tools for CovWatch applications are Android mobile 
phones using Samsung A01, Redmi Note 10, and OPPO 
A57 devices. 

The data collection process is conducted at a 
distance of 0 to 10 meters, which is adapted to the ward 
setting in the hospital, with a maximum distance of 10 
meters in each room. Without impediments, semi-PVC 
curtain barriers, multiplex board barriers, and kalsiboard 
boards were all tested. Each type of test is conducted 
twice, with data collection beginning at 0 meters and 
proceeding to 10 meters (away from the data capture 
device) before returning to 0 meters (closer to the DAQ). 

Data collection was carried out for 14 days, from 6 - 
13 June 2022; monitoring was carried out online on the 
CovWatch dashboard, while the test was carried out 
directly in the room that had been set as needed. 
Reliability testing uses a CovWatch unit consisting of 
sensor and DAQ devices and the CovWatch application 
installed on the Samsung A01, Redmi Note 10, and 
OPPO A57 devices. The CovWatch unit is a vital sign 
data-taking device that can be monitored on the website 
dashboard page when the indicator lights are connected 
to the DAQ box. Testing carried out within 5 hours in a 
state may be cut off with a minimum break-up time for 
data collection of 60 minutes. Working with a period of 5 
hours based on the dialysis process in the hemodialysis 
unit, within 5 hours, the time is seen breaking up or 
unique findings. The time of breaking up can be seen 
from the change in the color of the DAQ indicator lights 
from the blue one means connected to red which means 
it is cut off. This test is carried out in an ideal condition; 
the perfect state of the device sensor is used on the left 
wrist, and the distance between the device sensor and 
the DAQ max is 1 meter. 

Testing Bluetooth connectivity and hardware Internet 
and CovWatch Applications using Samsung A01, Redmi 
Note 10, and OPPO A57 devices are carried out with 
several connecting parameters, namely without 
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obstacles, curtain obstacles made from semi-PVC, 
multiplex board obstacles, and kalsi board obstacles. 
The connecting parameters are tested using the 
connectivity distance point consisting of connected and 
not connected. The connectivity distance is measured 
from the closest distance to the farthest reach of 0 - 10 
m and the farthest distance point to the most relative 
distance of 10 - 0 m. 

 

III. Results 
The results show that there are 5 themes, namely; 
Hardware Reliability Test Based on Time (5 Hours 
Under Ideal Conditions) which explains hardware tests 
in real time under ideal conditions without hindrance; 
Hardware Bluetooth and Wi-Fi Connectivity Testing 
(Range 0-10 m) which explains that hardware 
connectivity is being tested with various obstacles and 
different distance ranges; Testing Bluetooth and Wi-Fi 
Connectivity (Range 0-10 m) Samsung A01 describes a 
hardware comparison test with the Samsung A01 
device; Testing Bluetooth and Wi-Fi Connectivity 
(Range 0-10 m) Redmi Note 10 describes a hardware 
comparison test with the Redmi Note 10 device; Testing 
Bluetooth and Wi-Fi Connectivity (Range 0-10 m) OPPO 
A57 describes a hardware comparison test with the 
OPPO A57 device. 
A. Hardware Reliability Test Based On Time (5 

Hours Under Ideal Conditions) 
A CovWatch unit with a sensor device and a DAQ was 
used for reliability testing. The test is run in disconnected 
mode for 5 hours with a minimum of 60 minutes for data 
recovery. The best circumstances for this test are for the 
sensor device to be worn on the left wrist and no more 
than one meter between the sensor device and the 
DAQ. The trial demonstrates that there are no issues at 
this time. The active sensor device is safe during testing 
and transmits the patient's vital sign information to the 
dashboard. 
B. Hardware Bluetooth And Wi-Fi Connectivity 

Testing (Range 0-10 M) 

 

  

 

 

 

 

 

 

 

 

 

FIGURE 1.  Range of Connectivity  using Hardware Bluetooth 
 

According to the findings of testing Bluetooth and 
Internet Hardware CovWatch connectivity under no-
obstacle conditions, the connectivity distance points 

were connected at a distance of 0–7 meters and were 
not connected at a distance of 10–8 meters. The tested 
connectivity distance points are then connected at a 
distance of 0–10 meters and 1–0 meters on the 
connecting parameters using semi–PVC curtain 
barriers. The multiplex board and kalsiboard with a 
length of 0–10 meters were connected while on the 
obstacle parameters, but the connectivity distance 
points at a distance of 1–0 meters were still not 
connected (FIGURE 1). 
C. Testing Bluetooth And Wi-Fi Connectivity (Range 

0-10 M) Samsung A01 
The Samsung A01 was used for the CovWatch 
application's Bluetooth and Internet connectivity test 
(FIGURE 2). The results show that when the connecting 
parameter is set to be without obstruction (0–10 meters), 
the connectivity point is connected at a distance of 0–1 
m and is not connected at a distance of 2–10 m. 
Connectivity points are connected at distances of 9–6 
meters, 4 meters, and 0 meters in the connecting 
parameter without obstruction at a distance of 10.0 
meters. Still, they are not connected at distances of 10 
meters, 5 meters, and 3 meters. The tested connectivity 
distance points are connected at a distance of 0-7 
meters and are not connected at a distance of 8-10 
meters in the connecting parameters with semi-PVC 
curtain barriers (0-10 meters). The connectivity points 
are connected at a distance of 9-6 meters on the semi-
PVC curtain barrier (10-0 meters) parameter and are not 
connected at a distance of 10 meters and 5 meters. 

 
FIGURE 2. Range of Connectivity using Samsung A01 with Barrier 
(Semi PVC Certain, Multiplex and Kalsiboard) and Without Barrier 

 

D. Testing Bluetooth And Wi-Fi Connectivity (Range 
0-10 M) Redmi Note 10 

The results of testing bluetooth connectivity and the 
CovWatch Internet application using the Redmi Note 10, 
namely with the connecting parameters without 
obstacles (0-10 meters), the connectivity points are 
connected at a distance of 8 m, 10 m, and not connected 
at a distance of 0 – 7 m, 9 m (FIGURE 3). In the 
parameter of unobstructed connecting at a distance of 
10-0 meters, connectivity points are connected at a 
distance of 10 m, and 7 m and are not connected at a 
distance of 9-8 m and 6-0 m. In the connecting 
parameters with semi-PVC curtain barriers (0-10 
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meters), the connectivity distance points tested are not 
connected at a distance of 0-10 meters. Then on the 
semi-PVC curtain barrier (10-0 meters) parameter, the 
connectivity point is not connected at a distance of 10-0  
E. Testing Bluetooth And Wi-Fi Connectivity (Range 

0-10 M) Oppo A57 

FIGURE 3.  Range of Connectivity using Redmi Note 10 
 

The results of testing bluetooth connectivity and the 
CovWatch Internet application using the OPPO A57 
Device, namely with the connecting parameters without 
obstacles (0-10 meters), the connectivity points are 
connected at a distance of 0-10 m (FIGURE 4). In the 
parameter of unobstructed connecting at a distance of 
10-0 meters, connectivity points are connected at a 
distance of 10-0 m. In the connecting parameters with 
semi-PVC curtain barriers (0-10 meters), the 
connectivity distance points tested are connected at a 
distance of 0-10 meters. Then on the semi-PVC curtain 
barrier (10-0 meters) parameter, the connectivity point is 
connected at a distance of 10-0 m. 

 
FIGURE 4. Range of Connectivity using OPPO A57 

 

IV. Discussion 
This test identifies obstructions and optimal distances 
that can be used to provide data quickly, adopting 
innovative, flexible and integrated care delivery models 
to ensure optimal continuity and access. The practice 

used as a parameter in the wifi and Bluetooth reliability 
test considers the existence of obstacles that have 
different levels at different distances, such as semi-PVC 
curtains, multiplex boards, and kalsiboard boards. The 
use of Bluetooth in smartphones and Covwatch 
Hardware, namely in the form of a Data Acquisition 
System (DAQ), categorizes the level of optimization of 
the connected distance on the monitor. A similar 
discussion was conveyed in the writings of Indrayana, 
A.S. et al.[24]; sending data via Bluetooth Low Energy 
(BLE) is affected by distance. Namely, the worst delay is 
in the range of 10 meters with a value of 5 seconds. This 
is in line with the tool test results with different treatments 
using the Samsung A01, Redmi Note 10, and OPPO 
A57 Devices. In the vulnerable zone, 0-7 meters is a 
safe category for data acquisition. Wireless technology 
in medical applications will improve the quality of patient 
care and the efficiency of hospital administration. Some 
patient health monitoring activities require wireless 
sensors to periodically check the Body Area Network 
(BAN) (Masa, 2019). Using a smartphone to acquire 
data is considered adequate for implementing 
monitoring. The same was conveyed in the previous 
study by Matenge, S. et al. [25], which underlined 
'Telehealth integration is critical to ensure care 
continuity. Range validation of this system is displayed 
in FIGURE 5. 

 

 

 

 

 

 

 

 

 
FIGURE 5.  Range Validation divide Three zone (Green Zone 0-7 meters, 
Yellow Zone 7-15 meter, Red Zone >15 meters)  
 

This research has a limitation in that the trial was 
conducted in a room that was designed to resemble an 
inpatient ward, but it was not tested on an actual 
inpatient ward, so actual implementation may yield 
different results. Because the wards of each hospital and 
each type of class are unique and cannot be 
generalised, this is the case. The implication of this study 
is that the signal frequency used in monitoring device 
technology can be affected by a variety of factors that 
have implications for the connectivity of collected patient 
data. This research contributes to the operational 
standard for the use of Bluetooth-connected devices in 
inpatient wards, particularly in Indonesian hospitals. 
 

V. Conclusion 
In implementing the CovWatch unit, the best and worst 
points for internet and Bluetooth connectivity were 
found, which were then divided into three zones based 
on distance ranges. The green zone (0-7 meters) is the 
most recommended distance, where the vital sign band 
and monitor unit can be connected, provided there are 
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no obstructions (in this test, these were semi-PVC 
curtains, multiplex board obstructions, and clipboard 
obstructions). The yellow zone (7-15 meters) is a 
distance that is not recommended because vital sign 
bands and monitor units are difficult to connect; based 
on the tests carried out, some data cannot be acquired. 
The red zone (>15 meters) is a distance that is not 
recommended because the vital sign band and the 
monitor unit cannot be connected, and all data retrieved 
through the vital sign band cannot be acquired. Thus, in 
implementing CovWatch units in clinics and other health 
facilities, patient movements must be considered, 
including the distance the patient goes and obstacles 
hindering vital sign band monitoring with the CovWatch 
device. 
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