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Context
Clearly, the post-COVID-19 period is a time 
when all people are taking care of their health. 
According to the World Health Organization 
(WHO), health is a state of complete physical, 
mental and social well-being and not merely the 
absence of disease or infirmity. Mental health is 
an essential component of health and is much 
more than the absence of mental disorder or di-
sability. According to the WHO, mental health 
is “a state of well-being that enables people to 
achieve their potential, cope with the normal 
challenges of life, work successfully and produc-
tively, and be able to contribute to the commu-
nity”. Currently, it is important to be able to rely 
on care pathways or devices that can not only 
improve and/or preserve our health status in ge-
neral but also our mental health status in par-
ticular. Decreasing our stress level is becoming 
essential in order to achieve daily well-being, 
sleeping better is becoming a must as well as 
freeing ourselves from toxins. 

The study described below was initiated in a 
particular context where the participants had 
previously experienced a high level of anxiety. 
The general state of mood, immune defenses, 
and access to detoxification of the body were 
our main research axes.

Introduction
Recently, not only have many kinds of negative 
air ion (NAI) generator become commercial-
ly available, but also various electrical devices 
(e.g., air conditioners, air purifiers, etc.) have 
been provided with the function of genera-
ting such ions. A number of negative ions exist 
in places used for relaxation (e.g., in forests 
or near waterfalls) and are said to contribute, 
at least in part, to the positive effects of such 
places on human health; therefore, much atten-
tion has been paid to their effects on health and 
comfort. In fact, many reports have described 
the favorable effects of negative ions (Johns et 
al. 2016: Hawkins and Baker, 2018). The effects 
of negative air ions on the stress encountered 
in daily life have not been examined physiolo-
gically. One of the major results concerning the 
impact of atmospheric air ions was proposed 
by Nakane (2003). He showed that exposure to 
the ions during working significantly decreased 
anxiety level. In addition, the cognitive task per-
formance  was significantly improved by the ge-
neration of negative ions during the task. In this 
context, it is obvious that negative air ions are 
effective for reduction of and prompt recove-
ry from stress. These effects were ascertained 
by a biochemical evaluation of stress response. 

Used in a context of well-being such as in SPAs, 
this could have a direct and sustainable positive 
effect. On the contrary, positive air ionization 
has a negative impact on the mood and lear-
ning process (Giannini et al., 1983) because it is 
associated with a sustainable settlement of fa-
tigue and an increase in systolic blood pressure 
(Charry and Hawkinshire, 1981). Due to its be-
nefits, the clinical use of NAIs has long been re-
commended, especially in treatments for burns, 
asthma and allergic rhinitis (Kellogg, 1984). 
Practically, treatments using NAIs have been 
studied in hypertension treatments, fostering 
healing of known state of stress (Kondrashova 
et al., 2000). Studies show that short-term ex-
posure to NAIs is a physiotherapeutic method 
that works with humans (Iwama et al., 2004), 
including to inhibit certain inflammations or 
boost the immune system. More recently, it has 
also been proven that a continuous exposure to 
NAIs generates antibacterial effects and could 
stimulate a quick return to homeostasis, which 
is so important in our daily life, especially in 
this post-COVID-19 period (Tyagi et al., 2008). 
However, the short-term efficiency of NAIs in 
the improvement of mood state (anxiety, de-
pression, stress level) and immune function has 
not been demonstrated to this day, and even 
less so combined with far-infrared energy and 
light-therapy (i3Dome). 

A variety of authorized strategies are proposed 
to alleviate muscle pain whatever the context 
(sport, daily life) (Hausswirth and Mujika, 2013). 
One recovery modality that is often employed is 
the far-infrared (FIR) therapy, also used to relieve 
pain in patients with muscular disorders (Masuda 
et al. 2005a; Masuda et al. 2005b). FIR therapy 
generally consists in a 30 min body exposure to 
FIR in a specially built apparatus.  FIRs are invi-
sible to the human eye, but they are felt because 
of the warmth they produce, in the order of 45°C. 
The potential positive effects of FIR therapy are 
mainly based on the increase of the peripheral 
flow due to vasodilatation under the influence of 
heat, which could improve drainage of the ede-
ma, limit the inflammation and perceived pain 
and thus improve muscle repair (Lin et al. 2007). 
Furthermore, by penetrating the skin, the FIR en-
ergy could break down the clusters of water mo-
lecules, which could reduce the edema and faci-
litate the release of metabolic wastes (Lin et al. 
2007), all the while providing a feeling of already 
proven well-being (Hausswirth et al. 2011). The 
effect of FIR therapy on recovery is mainly based 
on the observations and the usual recourse. To 
this day, the only verified effect of FIR is a re-
duction of perceived pain and muscle fatigue, 
induced by a raise of endorphin production (Mel-
zack and Well, 2015). In addition, negative air 
ionization for people, such as in the case of in 
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Polish salt caves, could have complementary ef-
fects with far infrared energy to increase immune 
function (Zajac et al. 2014). Moreover, no techno-
logy has allowed us to consider the combination 
of far infrared rays associated with the produc-
tion of negative air ions on the detoxification of 
the body and oxidative stress.

Underlying individuals’ unique, invaluable, and 
enigmatic metaphysical qualities, the human 
organism is, in a physical sense, essentially a 
self-regulating biochemical machine. At any mo-
ment, our thoughts and feelings, our actions, me-
tabolism and physical well-being all stem from 
the sum of dynamic, intricate biochemistry wor-
king within a distinctive genetic context; innu-
merable biochemical reactions are taking place 
to prepare the enzymes, hormones, neurotrans-
mitters and all that we need to undertake the 
tasks required for daily life (Genuis et al. 2013). 
Like any functional system, however, in order to 
thrive we must receive the raw materials that 
we need to carry out our biological processes 
and we must stay away from influences that 
are harmful and can prevent our machine from 
functioning normally. The widespread introduc-
tion of assorted toxic chemical agents into our 
intricate biochemical workings has the potential 
to disrupt sophisticated biochemical processes, 
thus becoming a widespread source of harm. 
Early life exposures can have life-long conse-
quences, even at levels commonly experienced 
and thought to be safe (WHO 2013). Attention 
to toxic chemical exposures and environmental 
health sciences has been expanding at an im-
pressive rate. Extensive research by independent 
scientists as well as governments has prompted 
numerous toxicology, medical, public health and 
other scientific journals to report on the impacts 
of environmental determinants on human health. 
Many toxic compounds have long half-lives; they 
biomagnify up the food chain, and some are in-
creasingly found in the air we breathe, the water 
we drink, the food we consume, and the assorted 
personal care products we apply to our skin. As a 
consequence, many individuals now carry heavy 
body burdens of persistent toxicants, which of-
ten increase with advancing age as a result of 
ubiquitous exposures. In this context, the body 
regularly retains more and more traces of these 
heavy metals, which are sometimes toxic or car-
cinogenic. While changes in nutritional intake 
have shown positive effects on the detoxification 
of the body (Jung et al. 2020), different techno-
logies have been developed using, in particular, 
exposure to far infrared rays to eliminate heavy 
metals in sweat through perspiration. A program 
of repeated exposure to these FIRs would not 
only increase certain trace elements but also de-
crease the concentrations of toxic metals (Blan-
chemaison et al. 2012).

In order to analyze the profile of mood state 
(POMS) and wellbeing on stress-related people, 
this study compared multi-exposures to FIR 
combined with NAI [I3Dome] and a control si-
tuation [CON] on anxiety and stress levels pa-
rameters. We hypothesize that a MLX  i3Dome 
program of ten sessions could decrease the 
general level of stress, increase the wellbeing 
score and help in body detoxification. This new 
technology must also have a positive influence 
on participants’ immune function and oxidative 
stress.

Materials and Methods
Participants and recruitment
Participants aged 35-65 years of either sex were 
recruited. Participants had to meet 3 on the 4 
following inclusion criteria:

I.	 a score strictly greater than 7 on the insomnia 
severity index (ISI).

II.	 a global score greater than 14 on the Hospital 
Anxiety and Depression Scale (HADS)

III.	a pain notation equal to at least 5 out of the 
11 points on the Likert scale (0-10)

IV.	a current blood pressure at rest higher than 
normal (i.e. 120/80 mmHg)

Participants with illnesses and/or undergoing 
treatments liable to interfere with sleep disor-
ders and/or psychological disturbances were 
not eligible for this study. All Participants re-
ceived written information about the study and 
gave their written consent before participating 
in it.

Experimental design
This study was conducted in order to ana-
lyze the effects of MLX  i3Dome compared 
to a control condition, on measurements re-
lated to body detoxification, immune function, 
and mood state.

The 21 recruited participants were randomly as-
signed to the experimental group (Gexp,  N = 11) 
or the control group (Gcon, N = 10).

The Gexp completed a MLX i3Dome program of 
10 sessions (20-min) over a 4-week period (2-3 
sessions per week).

Some days before the first session (i.e. Base-
line) and within the 2-3 days after the last ses-
sion (i.e. Post), Gexp completed several assess-
ments to determine the changes made by the 
MLX i3Dome program (Figure 1):

Figure 1. Schematic representation of the experimental design displaying the measurements completed 
throughout the study in Gexp and Gcon.



5The impact of chronic exposure to MLX I3Dome on people under stress

In order to analyze the profile of mood state 
(POMS) and wellbeing on stress-related people, 
this study compared multi-exposures to FIR 
combined with NAI [I3Dome] and a control si-
tuation [CON] on anxiety and stress levels pa-
rameters. We hypothesize that a MLX  i3Dome 
program of ten sessions could decrease the 
general level of stress, increase the wellbeing 
score and help in body detoxification. This new 
technology must also have a positive influence 
on participants’ immune function and oxidative 
stress.

Materials and Methods
Participants and recruitment
Participants aged 35-65 years of either sex were 
recruited. Participants had to meet 3 on the 4 
following inclusion criteria:

I.	 a score strictly greater than 7 on the insomnia 
severity index (ISI).

II.	 a global score greater than 14 on the Hospital 
Anxiety and Depression Scale (HADS)

III.	a pain notation equal to at least 5 out of the 
11 points on the Likert scale (0-10)

IV.	a current blood pressure at rest higher than 
normal (i.e. 120/80 mmHg)

Participants with illnesses and/or undergoing 
treatments liable to interfere with sleep disor-
ders and/or psychological disturbances were 
not eligible for this study. All Participants re-
ceived written information about the study and 
gave their written consent before participating 
in it.

Experimental design
This study was conducted in order to ana-
lyze the effects of MLX  i3Dome compared 
to a control condition, on measurements re-
lated to body detoxification, immune function, 
and mood state.

The 21 recruited participants were randomly as-
signed to the experimental group (Gexp,  N = 11) 
or the control group (Gcon, N = 10).

The Gexp completed a MLX i3Dome program of 
10 sessions (20-min) over a 4-week period (2-3 
sessions per week).

Some days before the first session (i.e. Base-
line) and within the 2-3 days after the last ses-
sion (i.e. Post), Gexp completed several assess-
ments to determine the changes made by the 
MLX i3Dome program (Figure 1):

Figure 1. Schematic representation of the experimental design displaying the measurements completed 
throughout the study in Gexp and Gcon.

	▶ blood tests to evaluate the trace elements 
profile,

	▶ muscular and joint soreness level on an 
11-point Likert scale

	▶ questionnaires related to psychological 
disturbances: Profile of Mood State (POMS), 
Hospital Anxiety and Depression Scale 
(HADS)

	▶ questionnaires related to sleep disorders: 
insomnia severity index (ISI), Ford Insomnia 
Response to Stress Test (FIRST) and the 
Spiegel Sleep Quality (SSQ)

Also, sleep was monitored from 4 days before 
and throughout the entire MLX  i3Dome pro-
gram. In the Gcon, these assessments were 
completed twice separated by a 4-week period, 
and the sleep monitoring was completed over 
the same period.

For the participants of the Gexp, heart rate va-
riability (HRV) was measured at the beginning 
of each session, and wellbeing was evaluated 
just before and after each session (Figure 2). Mo-
reover, resting blood pressure and body weight 
measurements were assessed just before and 
after the first and last session of the program.

Data recording
Blood parameters
The blood concentration of trace elements 
(Zinc, Copper, Selenium, Magnesium, Magne-
sium in red blood cells), toxic metals (Chro-
mium, Nickel, Manganese, Cobalt, Aluminium, 

Cadmium, Mercury, Lead) and cortisol, as well 
as a complete blood count (i.e., the counts of 
white blood cells, red blood cells and platelets, 
the concentration of hemoglobin, and the he-
matocrit) was measured in a fasted state, in the 
morning before 9 a.m., some days before and af-
ter the MLX i3Dome program in all participants.

Blood pressure and body weight
Diastolic (DBP) and systolic blood pressure 
(SBP) were measured by electrosphygmoma-
nometry (Tango; Suntech Medical, Flaxlanden, 
France; Picture 1) on patients sitting, with a cuff 
placed on the upper arm and a microphone over 
the brachial artery to detect Korotkoff sounds. 
Blood pressure was measured before the first 
session and 2-3 days after the last session of 
MLX i3Dome program.

Picture 1. The Tango M2 is a reliable, automated 
blood pressure monitor for cardiac stress and exer-
cise testing.



6The impact of chronic exposure to MLX I3Dome on people under stress

Muscular and joint soreness level
Prior to the first session and in the 2 days fol-
lowing the last session, muscular and joint pain 
soreness was evaluated from a visual analog 
scale with a sliding mark. The front side of the 
scale displayed the question “How is your level 
of muscle and joint soreness at this moment?” 
and a linear gauge with two items at extremi-
ties (bottom: “None”; top: “Maximal”). From the 
bottom, the participants slid the mark along the 
scale in order to rate their feeling of soreness. 
On the back side, a numerical scale from 0 (cor-
responding to the level “None”) to 10 (“Maxi-
mal”) displayed the DOMS value.

Psychological disturbances questionnaires
Abbreviated Profile of Mood State (POMS)
This psychometric test is a self-report measure 
in which subjects rate themselves on each of 48 
adjectives using a 1-5 scale. These 48 responses 
yield 6 mood state scales which are: Anger, Vi-
gor, Depression, Fatigue, Tension, Esteem and 
Confusion. Moreover, Total Mood Disturbance 
(TMD) is calculated by summing the totals for 
the negative subscales and then subtracting the 
totals for the positive subscales (i.e. TMD = [An-
ger + Depression + Fatigue + Tension + Confu-
sion] - [Vigor + Esteem])

Hospital Anxiety and Depression Scale (HADS)
The HADS (Zigmond & Snaith, 1983) consists of 
14 items measuring symptom severity on a scale 
of 0 to 3 with subscales for anxiety (HADS_A) 
and depression (HADS_D), and a range of pos-
sible scores for each subscale of 0 to 21. For 
HADS-A and HADS_D, a score between 0 and 7 
is ‘Normal’, between 8 and 10 is ‘Borderline ab-
normal’, and between 11 and 21 is ‘Abnormal’.

Sleep evaluation scales
Insomnia Severity Index (ISI)
The ISI is a self-assessment questionnaire eva-
luating the nature, severity, and impact of in-
somnia. A 5-point Likert scale is used to rate 
each item (from 0 = no problem to 4 = very 
severe problem) yielding a total score ranging 
from 0 to 28.

The total score is interpreted as follows: absence 
of insomnia (scores 0-7); sub-threshold insom-
nia (scores 8-14); moderate insomnia (scores 15-
21); and severe insomnia (scores 22-28).

Ford Insomnia Response to Stress Test (FIRST)
Sleep reactivity was measured using FIRST. The 
FIRST is a 9-item scale used to assess an indi-
vidual’s likelihood of experiencing sleep diffi-
culties in response to common stressful situa-
tions. Each item is self-rated on a 4-point Likert 
scale and summed to yield a total score (range: 
9–36); higher scores indicate higher levels of 
sleep reactivity. 

Spiegel Sleep Quality (SSQ)
The SSQ is comprised of six questions scored 
from 0 to 5, and designed to assess sleep qua-
lity. The maximum score is 30 and impaired 
sleep is defined as a score < 24; a pathological 
sleep pattern exists if the score is < 15.

Sleep monitoring
During the 4 days preceding the MLX  i3Dome 
program until the night of the 10th session, sleep 
monitoring was completed using Actiwatch 
(Cambridge Neurotechnology Ltd., Cambridge, 
UK - Picture 2) worn on the nondominant wrist 
and a daily sleep diary. In the evening, the parti-
cipants were asked to record the time of going 
to bed and to rate the perceived energy of the 

Figure 2. Schematic representation of the experimental design displaying the measurements completed 
throughout the study only in Gexp.
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day on a Likert scale (0: very low energy; 10: 
very high energy); in the morning, they were 
asked to record the time of waking up and to 
rate the perceived sleep quality on a Likert scale 
(0: very bad sleep; 10:very good sleep). In addi-
tion, the subjects were asked to mark the time 
of switching off the light to sleep and wake-up 
time with a push of the button on the face of the 
Actiwatch. Individual nights of sleep (Picture 3) 
were analyzed for :

	▶ Time in bed (the total elapsed time between 
the ‘Lights Out’ and ‘Got Up’ times)

	▶ Sleep latency (the time between ‘Lights Out’ 
and ‘Fell Asleep’)

	▶ Assumed sleep (the total elapsed time 
between the ‘Fell Asleep’ and ‘Woke Up’ 
times)

	▶ Actual sleep time (the total time spent in 
sleep)

	▶ Sleep efficiency (actual sleep time expressed 
as a percentage of the assumed sleep time)

	▶ Fragmentation Index (an indication of sleep 
quality)

As displayed on Figure 1, these measurements, 
and values recorded for perceived energy of the 
day and perceived sleep quality were averaged 
over 4 nights before the program (Baseline), af-
ter session 1 (Pre), after session 5 (Intra) and af-
ter session 9 (Post).

Heart Rate Variability (HRV)
HRV indexes were evaluated throughout the 
program, at the beginning of each session in the 
Gexp. RR intervals (Picture  4) were collected 
using a chest strap heart rate monitor (Polar H9, 
Kempele, Finland) connected via Bluetooth to 
a mobile web app (Elite HRV). The participant 
was lying quietly for a 4-min period to allow the 
heart rate to stabilize. No particular breathing 
frequency was imposed. The RR intervals re-
corded over the last 3 min were used to com-
pute the resting heart rate (HRrest) and HRV 
indexes (i.e., SDNN and RMSSD).

In order to reduce the inter-individual variability 
in data, HRrest, SDNN and RMSSD values were 
normalized from a standard scaler (i.e., by re-
moving the mean and scaling to unit variance) 
fitted on the recorded HR on session 1.

Picture 2. The MotionWatch 8 is the next generation 
of medical-grade actigraphy watch for the monito-
ring of sleep, circadian rhythm and physical activity.

Picture 3. Example of actimetry over few days. 
Nights are represented by blue periods and sleep 
indices are calculated from this data.

Wellbeing
Just before and 5-min after each session, the 
level of wellbeing was evaluated using a visual 
analog scale with a sliding indicator. The front 
side of the scale displayed the question “How 
are you feeling right now?” and a linear gauge 
with two items at extremities (bottom: “Neu-
tral”; top: “Very well”). Starting from the bottom, 
the participants slid the indicator up the scale to 
rate their feeling of wellbeing. On the back side, 
a numerical scale from 0 (corresponding to the 
level “Neutral”) to 10 (“Very well”) made it pos-
sible to read the value of wellbeing.
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Picture 4. Illustration of the heart rate variability 
(HRV) and RR intervals expressed in ms.

Statistical Analysis
All data was stored in an electronic database 
and analyzed using Jupyter Notebook and Py-
thon programming language. Results are ex-
pressed as mean ± standard deviation (SD). The 
criteria to interpret the magnitude of effect size 
(ES) was > 0.2 small, > 0.5 moderate, > 0.8 large, 
and > 1.3 very large (Cohen, 1988). Statistical si-
gnificance was accepted at P < 0.05.

Results
Blood parameters
In response to the 4-week period, the changes 
in zinc, copper, mercury, cortisol and lympho-
cytes were significantly different in Gexp com-
pared to Gcon.

Trace elements
Zinc and copper blood concentrations signi-
ficantly increased in response to MLX  i3Dome 
program in Gexp (P < 0.05), with no change in 
Gcon (Figure 5). In Gexp, the changes were of 
+19.4 ± 20.3% (ES = 0.97, large) and +20.1 ± 23.8% 
(ES  = 0.93, large) in zinc and copper respec-
tively. For Gcon, the change for zinc was -1.8 ± 
22.7% (ES = 0.33, small) and the change for cop-
per was -3.2 ± 7.4% (ES = 0.13, no effect).

For the other trace elements (Selenium, Magne-
sium, Magnesium in red blood cells), no change 
in relation to the group (Gexp vs Gcon) was re-
ported after the 4-week period. 

Toxic metals
As illustrated by Figure 4, mercury and lead 
concentrations presented a trend to decrease in 
Gexp (mercury: -16.8 ± 42.1%, ES = 0.52, mode-
rate ; lead: -8.2 ± 15.7%, ES = 0.29, small), com-
pared to Gcon (mercury: 9.9 ± 23.4%, ES = 0.19, 

no effect ; lead: 1.7 ± 11.9%, ES = 0.06, no effect).

For the other toxic metals (Chromium, Nickel, 
Manganese, Cobalt, Aluminium, Cadmium), no 
change in relation to the group (Gexp vs Gcon) 
was reported after the 4-week period. 

Figure 3. Changes in zinc blood concentrations in 
Gexp and Gcon before and after the 4-week period 
(Pre and Post, respectively).

Cortisol
For the Gexp, the cortisol blood concentra-
tion showed a trend to decrease in response to 
the MLX  i3Dome exposure (-17.3 ± 33.7%; ES = 
0.62, moderate), whereas the variation was 
+5.6 ± 17.5% (ES = 0.17, no effect) in Gcon after 
the 4-week period (Figure 5).

Figure 4. Changes in mercury blood concentrations 
in Gexp and Gcon before and after the 4-week pe-
riod (Pre and Post, respectively).

Complete blood count
No change was observed in red blood cells, he-
matocrit and hemoglobin after the 4-week pe-
riod in both groups. However, positive variations 
were reported in Gexp for white blood cells in 
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response to the MLX i3Dome program (lympho-
cytes: 15.9 ± 17.4%, ES = 0.51, moderate; mono-
cytes: 11.3 ± 18.2%; ES  = 0.20, small). In Gcon, 
these variations were -5.1 ± 17.7% for lympho-
cytes (ES = 0.20, small) and -1.8 ± 13.7% for mo-
nocytes (ES = 0.09, no effect).

Figure 5. Changes in cortisol blood concentrations 
in Gexp and Gcon before and after the 4-week pe-
riod (Pre and Post, respectively).

Blood pressure and body weight
The blood pressure measured before the first 
session was higher than the ideal value (i.e. 120 
/ 80 mmHg for SBP and DBP respectively). SBP 
was  126 ± 18 mmHg and DBP was 76 ± 18 mmHg. 
In response to the first session, a significant de-
crease was observed in SBP and DBP, as shown 
in Figure 7 (-9.4 ±  14.4 mmHg) and in Figure 8 
(-8.9  ±  11.2 mmHg). Moreover, the SBP mea-
sured at rest presented a significant decrease 
following the MLX i3Dome program carried out 
in 1 month (-6.4 ± 9.4 mmHg). As in session 1, 
DBP also decreased significantly during the last 
session of the program (-6.3 ± 4.3 mmHg).

Figure 6. Changes in systolic blood pressure during 
session 1 and session 10 of the MLX  i3Dome pro-
gram.

Figure 7. Changes in diastolic blood pressure during 
session 1 and session 10 of the MLX  i3Dome pro-
gram.

We observed a significant decrease in body 
weight after the first session (-0,10  ±  0,06  kg; 
P  <  0.01). On the last session, body weight 
showed a trend to decrease in response to a 20-
min MLX  i3Dome session (-0,19  ±  0,32  kg; P  = 
0.07). However, no significant change in body 
weight was observed between the first and last 
session, at rest or after a 20-min MLX  i3Dome 
session (Figure 8).

Figure 8. Changes in body weight during session 1 
and session 10 of the MLX i3Dome program.

Muscular and joint soreness level 
(DOMS)
For Gexp and Gcon, the muscular and joint so-
reness level (DOMS) was relatively high (5.3 ± 
2.0 vs. 6.0 ± 2.8) at the start of the program, 
and not significantly different between the 2 
groups. For Gcon, DOMS didn’t change over the 
4-week period whereas soreness level tended to 
decrease in Gexp after the 10 MLX i3Dome ses-
sions (Figure 9). After the 4-week period, DOMS 
values were not significantly different between 
Gexp and Gcon (P = 0.16).
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Figure 9. Changes in DOMS values before and after 
the 4-week period in Gexp and Gcon.

Psychological disturbances 
questionnaires
Abbreviated Profile of Mood State (POMS)
The Total Mood Disturbance score computed 
was not significantly different between Gexp 
and Gcon before or after the 4-week period. As 
shown in Figure 10, a significant decrease in TMD 
was observed in Gexp (-31.5 ± 36.5 pts) while 
the change was not significant in Gcon (-14.8 ± 
28.7 pts). In the same way, Anger, Depression, 
Fatigue, Tension and Confusion tended to de-
crease while Vigor and  Esteem tended to in-
crease after the 4-week period, with a larger 
change in Gexp compared to Gcon.

Figure 10. Changes in TMD scores before and after 
the 4-week period in Gexp and Gcon.

Hospital Anxiety and Depression Scale (HADS)
The anxiety and depression scores evaluated 
from HADS were not different between Gexp 

and Gcon at the start of the program (Figure 11). 
In the same way, no significant difference was 
reported between the 2 groups after the 4-week 
period. However, the decreases in anxiety and 
depression scores observed (-4.0 ± 2.1 pts and 
-3.5 ± 1.9 pts) were only significant in Gexp.

Figure 11. Changes in HADS scores (top: Anxiety ; 
bottom: Depression) before and after the 4-week 
period in Gexp and Gcon.

Sleep evaluation scales
In Gexp, significant changes in sleep scores were 
observed in response to the program: the qua-
lity of sleep has improved (+3.4 ± 5.1 pts) while 
insomnia index has decreased (-4.6 ± 3.8 pts) 
after the 10 MLX  i3Dome sessions (Figure 12). 
However, no change was reported in the Ford 
Insomnia Response to Stress Test in Gexp in re-
lation to the program. As illustrated by Figure 12 
for Spiegel Sleep Quality, the sleep indexes cal-
culated in Gcon did not change at the end of the 
4-week period.



11The impact of chronic exposure to MLX I3Dome on people under stress

Figure 12. Changes in Spiegel Sleep Quality and  In-
somnia Severity Index scores before and after the 
4-week period in Gexp and Gcon.

Sleep monitoring
The variations in perceived energy of the day, 
perceived sleep quality and actimetry indexes 
were not significantly different over the 4 pe-
riods (i.e. Baseline, Pre, Intra and Post) between 
the Gexp and the Gcon. As illustrated by Fi-
gure 13, similar changes in perceived energy of 
the day were observed during the study period 
for the 2 groups. In the same way, actimetry in-
dexes presented some non-significant change 
between the 4 periods. The calculated data over 
each period for Gexp and Gcon are displayed in 
Table 1.

  
Figure 13. Changes in perceived energy of the day 
recorded during baseline and the 4-week period in 
Gexp and Gcon.

Table 1.  Mean ± SD values of sleep actimetry data during the baseline and the 4 nights following the first, 
fifth and ninth MLX i3Dome sessions  (Pre, Intra and Post, respectively) in Gexp and Gcon.

Parameters Groupe Baseline Pre Intra Post

Time in bed (h:mm) Gcon 7:42 ± 0:49 8:14 ± 0:50 7:54 ± 1:20 7:45 ± 0:36

Gexp 7:57 ± 0:38 8:15 ± 0:54 7:54 ± 1:01 8:00 ± 1:02

Sleep latency 
(h:mm)

Gcon 0:12 ± 0:05 0:12 ± 0:07 0:14 ± 0:06 0:17 ± 0:08

Gexp 0:12 ± 0:07 0:17 ± 0:12 0:17 ± 0:10 0:17 ± 0:14

Assumed sleep 
(h:mm)

Gcon 7:21 ± 0:53 7:54 ± 0:47 7:28 ± 1:15 7:17 ± 0:34

Gexp 7:37 ± 0:39 7:46 ± 1:00 7:26 ± 0:59 7:34 ± 0:58

Actual sleep time 
(h:mm)

Gcon 6:31 ± 0:46 6:56 ± 0:34 6:35 ± 0:59 6:30 ± 0:27

Gexp 6:38 ± 0:44 6:47 ± 1:02 6:23 ± 0:53 6:36 ± 1:03

Sleep efficiency (%) Gcon 88.8 ± 1.9 88.0 ± 3.4 88.4 ± 2.9 89.5 ± 3.5

Gexp 87.1 ± 3.8 87.2 ± 3.4 86.0 ± 4.2 87.3 ± 3.6

Immobile time (%) Gcon 92.3 ± 1.9 91.5 ± 2.7 92.2 ± 2.6 92.7 ± 2.7

Gexp 91.8 ± 2.4 91.7 ± 1.8 90.9 ± 2.8 91.5 ± 3.2

Fragmentation index Gcon 25.3 ± 5.2 28.8 ± 7.8 25.6 ± 5.5 26.8 ± 9.3

Gexp 27.3 ± 8.5 28.1 ± 8.2 30.1 ± 9.6 27.5 ± 10.3
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Heart Rate Variability (HRV)
In Gexp, the HRrest and HRV computed during 
each session did not change over the 4-week 
period. As illustrated in Figure 14 with norma-
lised RMSSD, some variations were observed 
in the HRV indices between sessions but no si-
gnificant change was found in response to the 
MLX i3Dome program.

Figure 14. Heart Rate Variability expressed as nor-
malised RMSSD computed during each session of 
the MLX i3Dome program.

Wellbeing
The effect of MLX i3Dome sessions on the level 
of wellbeing was presented in Figure 15. For half 
of the sessions of the program, the participants 
of Gexp show a significant improvement of the 
level of wellbeing in response to MLX  i3Dome 
exposure. On average, the increase in wellbeing 
level was +1.02 ± 1.18 pts during the program.

Figure 15. Change in wellbeing computed between 
(Pre) and after (Post) each session of the 
MLX  i3Dome program. Orange dashed line repre-
sents the mean improvement of wellbeing com-
puted on the 10 sessions. * and ** correspond to a 
significant change in wellbeing in response to the 
session (P < 0.05 and P < 0.01, respectively)

Take-home messages
This study aims to evaluate the effects of 10-ses-
sion of MLX  i3Dome as a body detoxification 
method on wellbeing-related data compared to 
a control group. The main results to remember 
from the present study are:

IMMUNE FUNCTION is higher when MLX i3Dome 
is used during a 10-session program:

	▶ Lymphocytes increased by 15.9% after the 
one-month program. 

Rem: Lymphocytes are white blood cells 
(leukocytes) that play an important role in 
the immune system. They identify and neu-
tralize pathogens present in the body. 

	▶ Zinc concentrations augment by 19.4% after 
the MLX  i3Dome program but no changes 
were reported in control condition. 

Rem: The role of zinc in the antiviral response 
can be summarized in 2 modes of action:
• Improvement of the immune response (ac-
tivation of T cells),
• Inhibition of viral replication and multiplica-
tion in the body.

BODY DETOXIFICATION is increased when 
MLX i3Dome is used as a detox program for 10 
sessions:

	▶ Toxic metals concentrations are lower for the 
MLX i3Dome by 16.8% and 8.2%, for mercury 
and lead, respectively; no variation was 
recorded for the control group.

Rem: These toxic metals pass mainly in our 
system through our food, tap water, pollu-
tion, certain drugs or even cosmetics or daily 
hygiene products like deodorants. We need 
to find ways to detoxify our bodies, and 10 
sessions of MLX  i3Dome seem to be appro-
priate in this context.

	▶ Antioxidant status is increased - as 
represented by the 20.1% augmentation of 
the copper concentration.

Rem: Copper acts as an antioxidant as it 
helps protect cells from oxidative stress.

STRESS LEVEL is decreased globally after a 
10-session program of MLX  i3Dome exposure 
compared to the control group:

	▶ Blood pressure is lower by -9.4mmHg for 
systolic and -8.9mmHg for diastolic after 
only one session. The decreases in blood 
pressure (diastolic and systolic) observed 
after an one-month program of MLX i3Dome 
are almost the same compared with only one 
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isolated session, meaning that the effects last 
over time. 

Rem: Blood pressure is relevant in terms of 
cardio-vascular health. In this context, ses-
sions of MLX  i3Dome could prevent the risk 
of high blood pressure in people.

	▶ Cortisol levels – often associated to stress 
levels – are lower by -17.3% at session 10, in 
comparison with the control group.

Rem : Cortisol is our stress hormone. Control-
ling our cortisol levels can help us in boosting 
our immune system and fighting chronic fa-
tigue. It also has a role in regulating sleep and 
stabilizing blood pressure.

	▶ Anxiety and depression scores are lower 
by -4.0 pts and -3.5 pts, for anxiety and 
depression, respectively, after an one-month 
program of MLX i3Dome.

Rem: The HADS (Hospital Anxiety and De-
pression Scale) is often used to appreciate 
the level of stress (anxiety and depression) 
in patients. The HADS score is then modified 
positively (i.e., decrease) after 10 sessions of 
MLX i3Dome.

GLOBAL WELLBEING is improved after one 
month of MLX i3Dome exposure:

	▶ Wellbeing ratings are highly elevated 
(average: +1.02 pts) for half of the sessions of 
the program and in response to the session, 

meaning that MLX i3Dome provides essential 
and relevant wellbeing for all subjects.

	▶ The Total Mood Disturbance (TMD) – 
represented by the abbreviated Profile of 
Mood State scale (POMS) – is decreased 
by  16.7 more points after the 10-session of 
MLX i3Dome compared to the control group.

	▶ Muscle and joint soreness – represented 
by the Delayed Onset of Muscle Soreness 
(DOMS) score - was high at the start of the 
program but decreased from 5.4 to 3.4 at the 
end of the MLX i3Dome program.

SLEEP QUALITY is improved after the 10-ses-
sion of MLX i3Dome people under stress:

	▶ Subjective quality of sleep – evaluated by 
Spiegel Sleep Quality questionnaire - is 
more elevated after the program than the 
control group, meaning that 10 sessions of 
MLX i3Dome have induced a better quality of 
sleep (from 16.4 pts to 19.8 pts, on a maximal 
of 30 pts) even appreciated subjectively: this 
result could be helpful to reduce stress level 
in people.

	▶ Insomnia index – represented by the Insomnia 
Severity Index – decreased by -4.6 pts (from 
18.8 pts to 14.2 pts) from the start to the end 
of program. The decrease in insomnia phases 
for the test persons is an indicator of a lower 
stress level obtained for these same persons.
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