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1. Trial Setup and Organization 

During the pilot, each volunteer had to stay a minimum of 8 hours on bed rest – they could walk 

around the room and to the bathroom, but the goal was to simulate as close as possible a hospital stay. 

During the experiment, a WoW monitoring device was assigned to each volunteer. To validate the 

measurements done using the WoW system, the volunteers were simultaneously monitored with 

WoW and with the hospital monitorization system – a GE B105 – which consisted of 5 electrodes 

and a finger oximeter connected by wires to a monitor. The values from the hospital system were 

displayed in the GE monitor as can be seen in Figure 1, and the data from the biostickers were dis-

played on a tablet (as an intermediate check point), (also on Figure 1) and on Viewer (Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Picture demonstrating the volunteer in the hospital setup with legend of each element using during 

the trial.  
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1.1 Volunteers 

The participants were chosen so that an equal gender distribution was accomplished, so during the 

pilot there were three female and three male participants. The following table discriminates the gen-

der, age and Body Mass Index (BMI) of each one of the volunteers.  

 

Table 1: Volunteers that participated on the pilot. 

 Gender (F/M) Age BMI 

Volunteer 1 F 32 20.9 

Volunteer 2 M 27 22.5 

Volunteer 3 F 24 21.1 

Volunteer 4 M 23 28.4 

Volunteer 5 F 40 20.9 

Volunteer 6 M 22 30.6 

 

The pilot was conducted for 3 days (15/09/2021 – 17/09/2021). The volunteers stayed in the hospital 

for 8 hours, mimicking as close as possible a hospital stay situation – lying in bed most of the time. 

Figure 2. Picture with GE Monitor and Viewer (in the tablet). 
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Volunteer 3 was the only one staying for 24 hours to better assess the durability and reliability of the 

system over a larger period of time, including sleep.  

1.2 Materials 

For the pilot the team from ISR developed multiple chest bands and biostickers. To each volunteer 

was assigned a belt or a biosticker and a backup, in case of mal-function. The chest bands were ad-

justable, but there were also two sizes, small and medium to fit every participant.  

 

The WoW boxes attached to the belt/biosticker, read the sensors and send them via Bluetooth to the 

smart box. These WoW boxes (Figure 4D) are composed by 3 elements, a back piece to ensure proper 

connection between the interface board on the belt/biosticker (Figure 4A) and the part 2 of the box, 

which is the top part and contains the PCB (Figure 4B). The third piece is the battery that easily 

attaches to the second piece (Figure 4C). During the pilot there were available four WoW boxes, two 

for each bed, one as a backup. Additionally, the ISR team built a charging station for the used batteries 

(Figure. 4E).  

Figure 4. Images of the components of the WoW box and battery charging station: (A) back part; (B) Middle part con-

taining the PCB; (C) battery, top part; (D) Wow box assembled; (E) Battery charging station. 

 

There were also available four smart boxes, paired with each one of the WoW boxes, two as main 

boxes and the other two as backups in case of any system failure. All WoW and smart boxes were 

Figure 3. Pictures demonstrating the WoW system with a biosticker (A) and with a chest band (B). 
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numbered from 1 to 4 to maintain organization – four kits (Wow Box + Smart Box). Additionally, 

the ISR team built a charging station for the used batteries (Figure. 4E). 

The data collected by the WoW kits was sent to a Gateway (ISR component) and then integrated in 

Viewer (User Interface) (Figure 5).  To send the data from the smart boxes to the gateway, as well as 

its integration with Viewer, we use the Hospital's WiFi network. To meet the deployment specifica-

tions of the IoT system in the hospital, a fixed IP was defined for the gateway. 

For this pre-pilot the only information displayed in Viewer were the vital signs collected, accessible 

through a list of patients who have been admitted participating in the study. 

 

 

 

 

 

 

 

Figure 5. Picture demonstrating the Healthcare Professional using Viewer 



5  Chapter 1. Trial Setup and Organization 

 

5 

 

1.3. Room Organization 

The room where the trial was carried had 2 beds 

as displayed in Figure 6, so 2 volunteers per day 

for a period of 8 hours, with exception of volun-

teer 3 that stayed for 24 hours.  

Two kits (Wow box + Smart Box) were assigned 

to each bed – a main one and a backup.  Table 2 

shows the distribution of the volunteers over the 

three days of the pilot and details whether they 

were using a chest band or the biosticker and 

which kit were they using. Kit 1 and 2 were for 

bed 1 and Kit 3 and 4 for bed 2.  

There was also a tablet to check the data col-

lected and integrated in Viewer. 

 

Table 2. Disposition of the volunteers in the hospital beds and details on which type of monitoring device they wore and 

which kit was assigned to them 

1.4. Validation 

The values obtained during the pilot had to be validated posteriorly. The initial goal was to save the 

continuous data from both systems: Hospital equipment and WoW system. However, the hospital 

equipment was not able to save continuous data. Therefore, with the purpose of register unbiased data 

for posterior evaluation and validation, a nurse was assigned for these three days to register the data 

hourly. A datasheet was given to the nurse for each one of the volunteers, to fill in with the time of 

registration, values of the heart rate, respiration rate, temperature and SpO2, from each one of the 

 Bed 1 – Kit 1 or 2 Bed 2 – Kit 3 or 4 

Day 1 

Volunteer 1 
Chest Band 

Kit 2 

Volunteer 2 
Biosticker 

Kit 4 

Day 2 

Volunteer 1 

Chest Band 
Kit 2 

Volunteer 1 

Biosticker 
Kit 4 

Day 3 
Volunteer 1 
Chest Band 

Kit 2 

Volunteer 1 
Chest Band 

Kit 3 

Figure 6. Picture of the room and volunteers during the 

trial 
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acquisition systems, in order to compare the data from the WoW system to the standard system used 

in the hospitals. 

1.5. Feedback Forms 

Two different types of forms were elaborated and given after the trial, one to obtain feedback from 

the nurse, and other to obtain feedback from the volunteers. The form that was given to the nurse was 

more focused on technical aspects – ease of collocation and values acquisition – while the form for 

the volunteers was more focused on the comfort while wearing the system during the experiment.  

1.6. Technical Support 

During the trial, at the hospital, were always at least two members from the ISR team and one member 

from Glintt for technical support in case it was needed. Both teams had elements working remotely.
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2. Summary and Conclusion 

The trial was successfully organized between the teams of ISR and CHUC without significant com-

plications. The values obtained and the feedback from the volunteers were very useful to understand 

the advantages and disadvantages of the current system and what can be done to further improve and 

develop the WoW system.
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