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1. INTRODUCTION 

At the request of the sponsor, we tested the mobile phone radiation protection »NESU Smart 
Phone Card« (hereinafter: NESU or NESU card) by monitoring short-term effects of the 
product on various physiological parameters (skin conductivity, heart rhythm, muscular 
activity, respiration, temperature and some other derived parameters). Using a physiological 
parameters measurement device, we monitored people for five minutes prior and fifteen 
minutes after using the mobile phone (during this time the mobile phone was positioned next 
to their head). We employed various statistical methods to compare and evaluate the values of 
the above-mentioned parameters during the call and after the call, with the NESU protection 
and without it (i.e. control). 

 

2. TESTING PROCEDURE 

The tests took place from the 7th to the 10th of September, on the premises of the Bion 
Institute. The testing was conducted with ten people (hereinafter: test subjects or participants), 
aged from 12 to 60 years, nine male and one female. Before the testing began, all participants 
were instructed not to have any heavy meals for at least one hour and not to drink any coffee, 
alcohol or energy drinks for at least three hours prior to the testing. The measurements were 
taken twice at the same time of day, in order to minimize the effect of other daily activities 
(for example if the subject was tired after an eight hour working day both times).  

During the testing the participants would sit in a comfortable chair for approximately half an 
hour (Image 3). Throughout the testing period we measured their skin conductivity, heart 
rhythm, muscular activity, respiration and temperature. The first minutes of measurements 
were used to obtain reference values for every test subject for every day. Then the research 
assistant gave the test subject a mobile phone, from which they called a mobile number, but 
the call was not answered. The test subject kept calling for five minutes, all the while keeping 
the mobile phone at their right ear. After that the subject would seat relaxed in the chair for 
the next fifteen minutes, with the mobile phone located approximately ten centimetres from 
their head. During this time the mobile phone was turned on, but there were no incoming or 
outgoing calls. We used the Samsung Galaxy S5 model for the purposes of this testing.  

Because the right arm was in use, all of the measuring electrodes required for the testing were 
attached to the left arm (+ electrode and grounding for the heart rhythm, both electrodes for 
muscular activity, additional electrodes were attached to the fingers for skin conductivity and 
temperature) and to the right leg (- electrode for heart rhythm). This way we avoided the 
interference that might have been caused by holding a mobile phone with the arm that has all 
the electrodes attached. The research assistant was present in the room for the first seven 
minutes in order to make sure the procedure was followed, and then left the room for the third 
part of the experiment. The NESU card was located between the mobile phone battery and its 
cover (Image 1).  
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Every test subject had the NESU card inserted in his or her mobile phone (Image 2) on one 
day and not on the other. The order was random and it was a double blind test, so that neither 
the test subject nor the research assistant knew whether the mobile phone had a NESU card 
inserted or not.  

 

 

Image 1: Inserting the NESU card on the battery of the Samsung Galaxy S5 mobile phone (battery and NESU 
card are both covered with the battery cover).  

 

 

Image 2: NESU card, used for the testing.  
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Image 3: The chair on which the test subjects were sitting during the tests. The image depicts the position of the 
mobile phone during the third phase of the testing.   

 

After all the measurements were taken, the collected data were exported to an Excel file with 
one-second sampling rate. The data was graphically represented and statistically processed 
with Gnumeric and RKWard software. For every test subject we first calculated thirty-second 
median values and then standardized the data to the median of the first two minutes. Using 
these data we calculated total median values for all ten test subjects and then created the graph 
for the measured parameters.   
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We were looking for statistically significant differences within the first two minutes, when the 
test subjects were only sitting in the chair, the next five minutes, when the test subjects were 
dialling, and final fifteen minutes following the dialling. Due to a small quantity of data we 
used the Sign test for the first seven minutes and the Wilcox signed-rank test for the ensuing 
fifteen minutes. The statistical test was therefore carried out on four (in the first two minutes), 
ten (in the following five minutes) and thirty (in the last fifteen minutes) units of data 
respectively. We carried out the Levene Test for Equality of Variances in order to check 
whether the NESU card caused changes in the variability of data. The results of both 
statistical tests were corrected using the Holm–Bonferroni correction for multiple 
comparisons (Holm, 1979). 

 

On the basis of the 30 median values we calculated the percentage of the effect of the NESU 
mobile phone radiation protection for every parameter compared to the control (the difference 
in the value of the parameter between the NESU card and the control compared to the value of 
the control). 

 

2.1.  MEASURING PHYSIOLOGICAL PARAMETERS – 

INFORMATION ABOUT THE METHOD 

Measuring physiological parameters allows us to monitor the changes that happen in the 
organism in real time, so that we can observe the state of the test subjects throughout the 
experiment. The device enables us to get an electrocardiogram (EKG) using three electrodes, 
so that we can monitor heart rhythm and any changes of it. Muscular activity 
(electromyogram, EMG) is measured on the ulna of the left arm, which allows us to monitor 
muscular activity on the outer part of the arm. This way we can test artefacts that appear on 
the EKG due to hand movements. Skin conductivity and temperature is measured at the 
fingertips on the left hand, where conductivity supposedly changes the most. Measuring skin 
conductivity is also used in lie detectors, because perspiration and blood circulation are 
influenced by the parasympathetic nervous system, which is a part of the autonomic nervous 
system, and therefore is not conscious. It is generally accepted that skin conductivity increases 
under stress (increased perspiration and increased blood circulation), but the responses can be 
much more complicated. The respiration is monitored with an elastic band, which measures 
the extension of the stomach and from which the number of breaths per minute can be 
calculated using special software.  
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3. RESULTS AND DISCUSSION 

Measurement analysis shows a difference between the control and the NESU card. The most 
obvious difference between the two sessions was found in muscular activity and heart rate 
(Image 4 or Image 5), where differences are visible without the assistance of statistics. Certain 
differences were also found when comparing temperature and course of respiration (Image 6 
and Image 7). The statistical analysis has also shown statistically significant differences in 
these four parameters in at least one of the three periods of measurement (Table 1).  

 

  

Image 4: This image depicts the course of normalized median of muscular activity in ten test subjects. The blue 
and green triangles indicate the moment when test persons commenced the call on their mobile phones, while the 
blue and green circles indicate the end of the call. 

 

 

Image 5: This image depicts the course of normalized median of heart rate in the ten test subjects. The blue and 
green triangles indicate the moment when test persons commenced the call on their mobile phones, while the 
blue and green circles indicate the end of the call. The bold green and blue lines show a sliding average obtained 
from three points of the normalized median heart rhythm (thinner and paler lines in the background).  
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When monitoring muscular activity (Image 4), we found that all the normalized values (with 
exception of one point) were higher with the NESU card than with the control. The difference 
between both sessions became apparent immediately after dialling and increased steadily, 
then begun to decrease slowly.  

Contrary to the muscular activity test, monitoring the heart rate showed that the ratio between 
the NESU card and control (Image 5) reversed after the call ended. When compared to the 
first two minutes, the test subjects’ heart rate at the time of the call had decreased more when 
the NESU card was used, than it did with the control, whereas the ratio reversed after the call 
ended. Towards the end of the test the difference between both sessions began to diminish 
gradually. Looking at all 22 minutes of measurements, we can see that the heart rate was 
much more stable with the NESU card than the control, because there were no sudden 
changes that occurred with the latter.     

The same was found for the temperature (Image 6), which was more stable when the NESU 
card was used that with control. A raised temperature on the finger was noted in both 
sessions, but the increase in temperature was higher in control. In both cases the temperature 
gradually dropped immediately after the call ended, but the drop in the temperature was more 
noticeable with the control. With the use of the NESU card the temperature was 
approximately at the same level as it was at the beginning of the testing, but it dropped with 
the control.  

 

  

Image 6: This image depicts the course of normalized median of the temperature measured on the finger of the 
left hand in the ten test subjects. The blue and green triangles indicate the moment when test persons commenced 
the call on their mobile phones, while the blue and green circles indicate the end of the call.  The bright green 
and bright blue lines show a linear trend for individual sessions.  

 

The course of respiration parameter (Image) increased a lot more with control than it did 
when the NESU card was used, where the parameter remained stable. After the call ended, the 
parameter increased noticeably when the NESU card was used, but remained stable with the 
control. By the end of the test, the parameter had increased more when the card was used than 
with control.     
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Image 7: This image depicts the course of normalized median course of respiration in ten test subjects. The blue 
and green triangles indicate the moment when test persons commenced the call on their mobile phones, while the 
blue and green circles indicate the end of the call. Light green and light blue lines indicate the linear trend of 
individual session. 

 

Table 1: The summary of statistical analysis conducted on the basis of 30 s medians for an individual parameter 
for all test persons. The values are corrected with the Holm - Bonferroni correction for multiple comparisons 
(Holm, 1979). Green background indicates cells with statistically significant difference between control and the 
NESU card (p<0.05). Labels: EMG – muscular activity, HR – heart rate, SC – skin conductivity, BPM – breaths 
per minute, RESP – course of respiration, TEMP – temperature, HRV – heart rate variability, RESPV – relative 
depth of respiration. Due to insufficient quantity of data, we used the Sign test instead of the Wilcoxon signed-
rank test for the first seven minutes of measurements. 

 

Sign test / Wilcoxon 

signed-rank test 
Levene's test 

parameter 
0-2 

min 

2-7 

min 

7-22 

min 

0-2 

min 

2-7 

min 

7-22 

min 

EMG 1,000 0,365 0,000 1,000 0,144 0,681 
HR 1,000 1,000 0,000 1,000 1,000 0,207 
SC 1,000 0,365 0,274 1,000 1,000 1,000 
BPM 1,000 1,000 0,111 1,000 0,779 1,000 
RESP 1,000 0,041 0,012 1,000 1,000 0,226 
TEMP 1,000 0,041 0,374 1,000 1,000 0,001 
HRV 1,000 1,000 1,000 1,000 1,000 1,000 
RESPV 1,000 1,000 1,000 1,000 1,000 1,000 

 

A statistical analysis (Table 1) showed statistically significant differences (p>0.05) in 
muscular activity, heart rhythm (while resting by the phone), course of respiration (during a 
call and while resting by the phone), and temperature (during a call). There is also a 
statistically significant variability of data (Levene's test) in temperature while resting (after a 
call), which is evident from the chart (Image 6), since this parameter was considerably more 
stable when the NESU card was in use. 
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The performance or effectiveness (Table 2) was most prominent in the third part of the testing 
(while resting by the phone), with the greatest effect being observed in muscular activity. 

Table 2: An overview of effectiveness of the NESU card when compared to control. Percentage of effectiveness 
is calculated as a difference in value of the normalized parameter between NESU and control compared to the 
normalized value of control. Red background indicates cells with lower values of the parameter of the NESU 
card when compared to control. Labels: EMG – muscular activity, HR – heart rate, SC – skin conductivity, BPM 
– breaths per minute, RESP – course of respiration, TEMP – temperature, HRV –heart rate variability, RESPV –
relative depth of respiration. 

EMG HR SC BPM RESP TEMP HRV RESPV 

0-2 min 0% 0% 0% -1% 0% 0% 1% 1% 
2-7 min 7% -1% -3% -1% 0% 0% -4% 5% 
7-22 min 31% 3% 4% -3% 0% 0% -1% 3% 

4. CONCLUSIONS

This present study suggests that the NESU card is effective at energizing and establishing 
equilibrium. In the time period after the phone call the following statistically significant 
differences were found, when compared to the control: greater muscular activity, faster heart 
rate and higher hand temperature at the end of measurements. These three parameters indicate 
that participants had a higher level of body energy (e.g. greater muscle tone), and that, 
simultaneously, the values of many parameters were more constant during the course of 
testing (stability), when the tested persons were using the NESU card. 

Based on the conducted measurements we award 

the Energy Influence Quality Certificate to 

»NESU SMART PHONE CARD« 
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